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. RESIN SYSTEMS FOR YOUR COMPOSITES
OF TOMORROW ARE AVAILABLE TODAY!
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MODAR and HETRON resins from Ashland
Chemical Company can be used to mold vir-
tually any type of reinforced plastic com-

posite.

Composites made with Ashland MODAR
and HETRON resins have been specified by
architects and engineers to replace tradi-
tional materials of construction like steel,

aluminum, wood, stone and concrete.

MODAR and HETRON resins have been

used to manufacture these composites:

* Baseboards = Light Poles

* Columns * Moldings

+ Doors * Planters

+ Facades = Polymer Concrete
* Fascia Panels * Railings

* Furniture * Roof Slates

* Grating * Stairways

* HVAC Ducting * Window Frames

FRP Ceiling panels

Cover: Fascia detail
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FRP Planters

Chemistry of
MODAR & HETRON
Resins
Thermaosetting fire
retardant MODAR
resins are based on
non-halogenated
modified acrylic
polymer chemistry.

Thermosetting fire
retardant HETRON
resins are based on
halogenated polyester
or vinyl ester
chemistry.

Fillers such as
alumina trihydrate or
ground marble can be
selectively added to
the resin to improve
the fire retardance,
cosmetic properties or
the economics of

finished composites.
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Molding with
MODAR & HETRON
Resins

MODAR and HETRON
resins can be used
with all composite
fabrication processes:
* Hand Lay-Up

* Spray-Up

* Resin Transfer

Molding (RTM)

+ Compression

Molding
* Pultrusion
* Filament Winding

When MODAR or
HETRON resins are
specified for
composites, low cost,
light-duty tooling can
be used— making
MODAR or HETRON
resins the choice for
smaller scale
preduction runs as
well as large
fabrications.

In addition to
reduced tooling and
start-up costs, MODAR
resins offer process
versatility and
maximum design
flexibility when
compared with other

resin systems.

Lo o 1]

Economics of
Specifying MODAR
or HETRON Resins
Composites made with
MODAR or HETRON
resins offer excellent
life cycle costs.
Including:

* Lightweight/High
Strength-to-Weight
Ratios— lightweight
composites offer
fast, economical
installation whean
compared to other
materials of
construction,

* Low Maintenance—
Molded-in color.
Termite resistant.
Easily cleaned
Composites won't
chip, corrode, rot ar
split like metal or
wood.

* Excellent Thermal
Insulation
Properties.

DEC Associates




Fascia panels

Selecting a MODAR
tr HETRON Resin for
our Composite

Application

The ultimate
performance of a
composite depends on
many factors
including: the resin,
the catalyst, the glass
reinforcement, the
filler loading and the

fabrication technigues.

These can also affect

Roofing slate/shingle

flame, smoke and
toxicity performance
of the compaosite.
The Ashland
Composite Polymers

Division Technical

tialded Frhei Glaw Company

Trellis Beams

Gothic Column

Center should be
contacted to review
your specific
performance require-
ments. Our technical
center will also

recommend which

- MODAR or HETRON
resin should be speci-

fied for your project.
Our Technical Center
can also advise you
about composite
testing and the variety
of industry standard
tests which can be
used to rate the
performance or
acceptability of a

specific composite.
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P.O. Box 2219
Columbus, Ohio
43216
614/790-4191

FAX 614/790-3735
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Responsible
Care*

Ashland Chemical
has a strong
commitment to our
customers, our
employees, and to
the communities in
which we operate
and do business

We believe in
maintaining our
operations in a
totally safe and an
environmentally
responsible manner.
We have focused
our efforts on
CONServing resources
and minimizing
hazardous materials
in both our working
environment and at
our customers. In
addition, we also
participate in the
industry's
Responsible Care*
initiative of the
Chemical
Manufacturers
Association.

P‘E CIALTIES, RE EﬂNS

Quality Plus™™

Ashland Chemical

Company adopted a

continuous
improvement
process called
Quality Plus in the
early 1980's,
Ashland Chemical
became a quality
leader in many

industries we serve;

continuous
improvement has
become an
important part of
every employee’s
training and
thinking. Driven
from the top down
this process still
guides all of our
U[JE‘[:‘E'[I(H'N&- i_']F'I[_"j
activities, and the

way we do business,
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Excellent Surface Quality
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High Strength
1

Corrosion resistant
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L 8 Fire Retardant
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— et . Molded-in Color

Low Maintenance

Fabricate Intricate Shapes
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. RESIN SYSTEMS FOR YOUR COMPOSITES
OF TOMORROW ARE AVAILABLE TODAY!
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MODAR and HETRON resins from Ashland
Chemical Company can be used to mold vir-
tually any type of reinforced plastic com

posite.

Composites made with Ashland MODAR
and HETRON resins have been specified by
architects and engineers to replace tradi-
tional materials of construction like steel,

aluminum and wood,

MODAR and HETRON resins have been
used to mold composites for mass transit
applications including: buses, subway cars,

rail passenger cars and people movers.

Composite components include:

* |Interior Panels * Seating
* Exterior Panels ¢ Sleeper
Compartments
* Doors
¢ Third Rail Cover
* Interior
Components * Lavatory
Compartments
* Roofs P

OOARQHEIRD

RESINS/ RESINS

FRP Maintenance grating

Cover: Mass transit cars

Phiot taurtely of AEG Tranipartatban, iv

Bultrution Enganeered Products

Chemistry of
MODAR & HETRON
Resins

Thermosetting fire
retardant MODAR
resins are based on
non-halogenated
modified acrylic
polymer chemistry.

Thermosetting fire
retardant HETRON
resins are based on
halogenated polyester
or vinyl ester
chemistry.

Fillers such as
alumina trihydrate or
ground marble can be
selectively added to
the resin to improve
the fire retardance,
cosmetic properties or
the economics of

finished compaosites.

Trari Manch Link

Molding with
MODAR & HETRON
Resins

MODAR and HETRON
resins can be used
with all composite
fabrication processes;
* Hand Lay-Up

* Spray-Up

= Resin Transfer

Molding (RTM)

« Compression

Malding
* Pultrusion
* Filament Winding

When MODAR or
HETRON resins are
specified for
composites, low cost,
light-duty tooling can
be used— making
MODAR or HETROM
resins the choice for
smaller scale
production runs as
well as large
fabrications.

In addition to
reduced tooling and
start-up costs, MODAR
resins offer process
versatility and
maximum design
flexibility when
compared with other

resin systems.

Third rail cover
board

Economics of
Specifying MODAR
or HETRON Resins
Composites made with
MODAR or HETRON
resins offer excellent
life cycle costs.
Including:

* Lightweight/High
Strength-to-Weight
Ratios— lightweight
compaosites offer
fast, economical
installation when
compared to other
materials of
construction,

* Low Maintenance—
Molded-in color
never neads
painting. Easily

cleaned. Composites

won't chip, corrode,
rot or split like
metal or wood,

* Excellent Thermal
Insulation
Properties.

geneered Product



Mass transit cars

i MODAR

.'DJ HETRON Resin for
Your Composite

Application

Selecting

The ultimate
performance of a
composite depends on
many factors
including: the resin,
the catalyst, the glass

reinforcement, the

filler loading and the

fabrication technigues.
These can also affect
flame, smoke and
toxicity performance
of the compaosite.

The Ashland
Composite Polymers
Division Technical
Center should be
contacted to review
your specific

performance

Seating and interior
panels

requirements. Qur
technical center will
also recommend which
MODAR or HETRON
resin should be
specified for your
project,

Our Technical Center
can also advise you
about composite
testing and the variety
of industry standard
tests which can be
used to rate the
performance or
acceptability of a
specific composite.

Ashland MODAR
resins have been
specified by
automotive engineers
to mold all types of
compaosites used in the
transportation

industry.

British Rail seating



Ashland Chemical
has a strong
commitment to our
customers, our
employees, and to
the communities in
which we operate
and do business.

We believe in
maintaining our
operations in a
totally safe and an
environmentally

responsible manner.

We have focused
our efforts on

Ashland Chemical
Company adopted a
continuous
improvement
process called
Quality Plus in the
early 1980's.
Ashland Chemical
became a quality
leader in many
industries we serve;
continuous
improvement has
become an
important part of
every employee's
training and
thinking. Driven
from the top down,
this process still
guides all of our
operations and
activities, and the
way we do business,

CONsServing resources
and minimizing
hazardous materials
in both our working
environment and at
our customers. In
addition, we also
participate in the
industry's
Responsible Care®
initiative of the
Chemical
Manufacturers
Association.
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Formulated Performance Resins
to Meet Customer Needs




Modar Modified Acrylic Resin Series

called Modar madified
ster molding and pultruson

[ r molQing proCessas.
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Modar 814

olding Processes Fesin Transfer Molding, Hand Lay-Up, and Filament Winding

Modar 876

Moiding Processes Resin Transfer Molding, Cold Press, Hand Lay-Up, Spray-Up and Flament Winding
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Modar 824LTS

rereartic

Modar 826HT

Modar 835ACS
Modar 865
hAolding Prox

Hromeries
I [ 1

Modar 8§39

ised Molding
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55, High Casting Tensile Elongation, Low \Vis ty, Fast Cure Reactvi




For Use In Performance Applications Such As:

Truck Heods Electncal Boxes Ducting

Architectural Facades Root Slates Fire Retardar Parels
Automotive Body Pane Electrical Condut and Grating

Dors lectrical Cabla Tray

Structural Compositas Third Rail Coverboard

For Process Economics Providing:

Fast Cyciing
Frocess Versatifity
Maximum Design Flaxibility

Low Entry Costs

The Viper's smooth Class A’ exterior is achieved with Modar 824LTS in the RTM production of the car's body
panels Modar B24LTS, a low profile resin, is specifically designad for resin transfer molding. (See photo, front cover)

For additional information, please call BOO-325-9577 or 314-966-3111. To place an order, contact our customer

service department atl extension 397

FOR YOUR PROTECTION

The information and recommendations in this publication are, 1o the best of our knowledge, reliable. Users should make their
own tests lo determine the suitability of these products for their own particular purposes. ICI Acrylics Inc. » MAKES NO
WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING THOSE OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE, other than that the material conforms to its applicable current Standard Specifications.
Statements herein, theretore, should not be consirued as representations or warranties. The responsibility of ICIA for claims
arising oul of breach of warranty, negligence, strict liability, or otherwise is limited to the purchase price of the material.

Stalements concemning the use of the products or formulations described herein are not to be construed as recommending
the infringement of any patent and no liability for infringement arising out of any such use is assumed. For safaety information
soe Material Safety Data Sheet.
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MODAR® Resin Opens
the Door of the Future

With ever increasing public concern for the
protection of the lumber resources and
forests, emphasis is now focused on the use
of alternative materials to replace the
hardwoods traditionally used in the
manufacture of products such as residential
doors

In response to this, manufacturers have
been quick to demonstrate to architects,
builders and the general public, the
practicality and performance benefits offered
by composite materials

In the United Kingdom, a specialist molder,
RMS International, Ltd., of Norfolk, has been
producing FRP composite doors and
frames, using MODAR® acrylic resins for
several years. The rapid acceptance of
these units, for both replacement and new
construction has led RMS to expand its
operations in the UK. and establish
manufacturing facilities in Malta
Technology transfer agreements are also in
place with other EEC countries to serve
continental markets.

In the United States, over 20,000 door units
have been produced from MODAR acrylic
resin by Design Evolution-4 (DE-4) for
Permadoor.

Both companies have pioneered the use of
MODAR resin in the manufacture of high
quality, composite doors in their respective
countries. Compasite doors give better all-
round performance than traditional wood
doors - offering specifiers a viable alternative
to the use of hardwoods. Their inherent
mechanical properties also offer distinct
advantages over similar products produced
in uPVC or polyester resins

ONE SOURCE

Freedom from maintenance and long
service life are two instantly recognizable
benefits offered by the composite door
However, many other factors including
impact resistance, and excellent surface
finish in a number of colors/stains have all
contributed to the success.

PERFORMANCE

For molders, the wvery fast cure times
achievable with MODAR resins significantly
increase production capacity and improve
reliability of the press cycle - ultimately
benefiting quality control for the molder and
assuring specifiers and end-users of an
attractive, long-life product with consistent
performance and quality

.
Ashland Chemical
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Free from swelling, warping or splitting,
doors made from MODAR resins have a
significantly lower coefficient of thermal
expansion than comparable uPVC units,
gllowing doors and frames to be
manufactured to tight tolerances. When
filled with high density foam, the doors aiso
have excellent thermal and sound insulation
characteristics. Doors can also be
manufactured with low smoke, fire retardant
performance.

CONCLUSION

In the UK. and U S A , composite doors are
now widely specified for municipal and
private housing applications because of their
performance characteristics - good looks,
resistance to rofting and warping and
thermal insulation.
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MODAR® Resin Can Put
A Roof Over Your Head

Rene Composite Material Ltd., of St
Ephrem Quebec, Canada, and Livingston
Molded Products, of Auburn, Washington,
are the two suppliers who produce the
Kenworth TE00A heavy duty truck roof. The
Class 8 truck roof consists of a roof, mask
and firewall which are adhesively bonded
together to form the finished assembly. The
assembly is molded in aluminum tooling and
incorporates a glass fiber preform. MODAR
824LTS resin has been specified for these
parts.

Product Definition:

MODAR B824LTS resin offers molders a
nonshrink, low-profile resin which enables
production of parts with a "Class A" surface
finish. MODAR resin is an important
ingredient in high quality composite parts:
faster demold times allow for lower labor
costs; rapid and complete cure minimizes
the need for post curing; and resistance to
stress cracking requires less post mold
touch up and permits a lower rejection rate.

ONE SOURCE

Other applications for MODAR 824LTS resin
include: exterior body panels, truck hoods
and fairings

Rene Composite Material Ltd. and
Livingston Molded Products, selected by
Kenworth, are currently producing the T600A
roofs via RTM, using MODAR 824LTS resin.
With facilties in St Ephrem, Quebec,
Canada and Perisburg, Virginia, Rene
supplies Kenworth's Chillicothe, Ohio and St
Therese, Canada plants at a rate of 5500
units per year while Livingston supports the
Seattle plant production with 4,000 units.
Roof assemblies are completed by both
molders at a rate of three per hour

MODAR B824LTS resin offered definite
advantages for production of the assembly
MNorbert Grenier, General Manager of Rene
agrees, "MODAR B824LTS resin offers
superior painting, dimensional stability and
"Class A" surface finish" This was
evidenced by the low profile characteristics
of MODAR resin and resulted in a roof which
mirrored the mold surface and reguired
minimum post finishing

Tim Bare, paint engineer at Kenworth's
Chillicothe plant, has been very pleased with
the part's performance in the 250° F. paint
oven. "The high surface guality of the
MODAR 824LTS resin composite allows the
roof to process through our paint line with
virtually no defects and maintain their
dimensional folerances. This is wvery
important for an appearance part and when
fitting together the roof and the cab.”

The Kenworth TB00A roof complements
other successful RTM programs using
MODAR resin in the heavy truck industry
such as the Mack DM&00, RD Facelift and
Peterbilt 357 Hoods

.
Ashland Chemical
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"Ford F150 Steps Up To
RTM Composites”

Centurion Vehicles, Inc. of White Pigeon
Michigan, a large manufacturer of specialty
vehicles, selected resin transfer molding
(RTM) for the composites they use to
transform the Ford F150 pickup into a
stepside truck

Centurion looked to Millennium Products of
Elkhart, Indiana to manufacture the
composite sides and tailgate using RTM
Tom Troester, Vice President of Engineering
at Centurion, stated, "We wanted a higher
standard of quality over traditional hand
layup.” Rodney Miller, President of
Millennium, added "RTM allowed us to
minimize our volatile emissions and utilize
one set of tools to maintain the production
schedule "

Both men agreed selecting the proper resin
was as important as selecting the process.
After evaluating resin systems that ranged
from polyester to hybrids, they selected
MODAR® modified acrylic resin. The low
viscosity of MODAR resin allows high filler
loading while still maintaining fast, thorough
fiber wetout The resin's rapid cure
development results in excellent green
strength which allows fast mold turnover.
"Given the abuse these vehicles will take, it
was also very important to select a material
which offered excellent toughness. The
acrylic-urethane chemistry has proven to be
extremely durable" said Troester

ONE SOURCE

Ashland Chemical

"Although we are well versed in RIM and
open molding, this was our first experience
with RTM. The program proved so
successful we anticipate converting some of
our existing open mold van products” said
Mr. Miller

As a result of this successful program,
Troester reports new stepside models are in
the development stage The winning
combination, RTM and MODAR resin, is
sure to be part of the team.

NOTICE: All precautionary labely and notices should be fully Fest oo iy Ty nad
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Architectural Fiberglass Inc. of Gillett,
Wisconsin, has successfully met the
challenge for low smoke, low toxicity, flame-
retardant materials. Architectural Fiberglass
were selected by United Airlines to provide
4,000 molded composite seat shells for their
recently-constructed terminal at O'Hare
International airport in Chicago

Due to the high reactivity of MODAR resins,
Architectural Fiberglass was able to
complete the United Airlines order within the
specified deadline The rapid cure with
freedom from exotherm cracking allowed
Architectural Fiberglass to tum out one part
every 12 minutes. With four molds, 80 seats
per day were produced allowing the contract
deadline of 50 days to be met Since the
initial contract, United has ordered an
additional 1500 seats for the O'Hare
Terminal
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The scope of the United Airlines project is
typical of the large commercial contracts
undertaken by Architectural Fiberglass, who
produce custom-designed planters, trash
receptacles, public and airport seating,
contract and commercial furniture. In this
application, they were required to
manufacture the 4,000 seats in just 50-
days. This meant selection of a production
system and resin capable of giving high
productivity.

After a careful search and evaluation of
other resin products, Architectural Fiberglass
chose MODAR 816 modified acrylic resin.
The MODAR Bi6/alumina trihydrate
dispersion provided the critical combination
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British Rail - On The Right
Track

A prime example of the fire performance
advantages of MODAR® resin is in the
composite-based seating produced by RGM
Manufacturing, United Kingdom, which is
now in service on British Rails (BR)
commuter ftrain coaches Class 165
coaches are fitted with steel framed seats
having composite shells while Class 465
vehicles have an all composite construction
eliminating the steel frame, allowing a further
weight reduction

BR's policy is to continually improve safety
so the specifications for the composite
seating were particularly demanding. The
finished seat had to weigh less than 25 Ib yet
show minimal deflection under load while
demonstrating high strength and fatigue
properties. In addition, the parts had to meet
the reguirements of British Standard
#BSE853 for fire retardance in surface
trains

RGM designed and developed the seats
calling on the skills of PERA International
{process and materials evaluation) and
PAFEC (finite element analysis) The
qualities under consideration were smoke
emission and fire performance in
combination with optimal strength to weight

NOTICE: All precautsonary labels and notices should be fully r

rvodving use, partoularly in making consumer produects

Thie information contained herein s correct 1o the best of our knowledge. The recommendations or suggestions contained
in this bulletin are made without guarantes or representation as 1o results. We suggesi that you evaluate thess

d and understood by all supervisors, perannel, and
employees before using. For additional safety and health mfarmateon, contact Ashland Che
the responsibility for determining any applicability of a compliance with federal, state. and

ratio and the ability to maximize productivity
using resin transfer molding (RTM)

Initial materials of contruction considered by
RGM included phenolic, polyester, epoxy
and modified acrylic resins. MODAR resin
led the contenders as the resin with the best
balance of properties most likely to meet
end-use requirements Positive initial
molding trials and part evaluation ensued
with MODAR resin allowing the decision to
move to full scale production with the
Ashland resin

Fibrelite Composites Ltd. of Skipton, UK., a
producer of structural GRP composites and
experienced in RTM production, undertook
manufacturing development for the seat

shells with technical assistance from
Ashland personnel. Fibrelite used its own
patented network injection technology (NIM)
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with a MODAR resin dispersion formulation.
The resin system allowed the shortest
possible cycle time and minimized tooling
required to meet production schedules. The
composite seat shells produced by this
method have undergone severe, fatigue
cycling and loading/deflection tests and have
fully met with the specification demands. lan
Milroy, the BR senior project engineer for
Class 465 and 466 trains believes that
MODAR resin seat shells gave the best
compromise between cost and performance,
particularly with regard to its low smoke
abilities.

RGM supplies the finished seats to ABB
Transportation (formerly BREL) and GEC
Alsthom which are contracted to supply
finished trains to the British Rail Board
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FRP Cable Tray System
Installed in New York’'s
Metro North Railroad

SNOILNTOS ANVIA

The use of fiberglass reinforced plastic
composites in construction for fire retardant,
low smoke, low toxicity applications
continues to grow, especially in New York
where specifications are becoming
increasingly more stringent However
Metro North Commuter Railroad in New
York, NY. has been able to meet their
required performance with composites The tray consists of a removable access
fabricated with MODAR resin. Metro North is cover, with tamper proof screw system and
currently refurbishing Grand Central Station has proven to be tough as well as fire
and the electronic switching systems which resistant

control the trains to Grand Central

To protect the electrical cables,
approximately 35000 linear feet of
composite MODAR cable tray manufactured
by Seasafe with pultrusions from Creative
Pultrusions was installed in the tunnels
beneath Grand Central Station
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TANGARA - the N i Sydney Spray Coatings Pty. Ltd of Newcastle -

Mass Transit Train Australia and other major sub contractors to =

AE Goninan & Co., are supplying all the O

Composite materials made with MODAR® internal GRP lining panels including stairs al

resins are being extensively used in the wall lining panels, air-conditioning ducts and U
“Tangara" passenger train currently being driver's console using resin transfer molding
introduced to the Sydney, Australia (RTM) with MODAR resins. Composites
metropolitan transit system molded with MODAR resins have close

tolerances and high impact strength

Hailed as one of the most modern suburban
trains in the world, the double-decked
"Tangara" (from the Aboriginal word "to go”)
has been built to provide Sydney with a
superb standard of travel comfort and
security Styled to reflect its highly
sophisticated state-of-the-art  technology,
"Tangara"” entered service in January, 1888,

The Australian Government Authority
specified not only stringent loading
specification but also a strict weight limitation
of 26 |b per seat. A design was developed
which utilized front and back skins
connected by a 1mm thick rib corrugation
The components incorporate up to 60
percent glass fiber by weight
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Composites made with MODAR resins and
alumina trihydrate  dispersions gave
excellent results in the Australian standard

The "Tangara" contract, which involves the
manufacture of 450 individual rail cars over
the next eight years, is being supplied by AE :
Goninan & Co. New Souh Walss and fire tests. They yielded particularly low

smoke generation which was one of the
principal reasons why the Government
Authorities' specified MODAR resins.

makes extensive use of glass fiber
composites for internal components

Composites have been chosen for their light
weight, excellent dimensional strength and
good fire retardant properties, which makes
them the ideal choice for public transport
systems

A further advantage to the fabricator, Spray
Coatings, is the high productivity of RTM
processing using MODAR resins and
MODAR-based fire-retardant gel coat
Using this process, large gel coated
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composite parts exhibiting an excellent
surface finish are being manufactured in less
than 30 minutes—- compared to 4-5 hours
for conventional polyester resin technology.

Glass fiber reinforced plastics using MODAR
resins and resin transfer molding have
played a major role in the "Tangara" project
allowing the designers a high degree of
flexibility to create a train of advanced
technological design.
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Pultruded Cable in the
Historic Channel Tunnel

The English Channel Tunnel or “Chunnel,
consists of three tunnels, 100 feet apart, 25
feet in diameter and approximately 32 miles
long. The middle tunnel is the service
tunnel, used for maintenance operations and
is connected to the other tunnels by over six
miles of interconnecting tunnels. Within this
maze, there will ultimately lie approximately
1,300 km of electrical cable and hundreds of
miles of fiber optics, controlling the lighting,
ventilation, control and communications
systems throughout the tunnel, including the
25,000 volt catenaries which supply the
trains

The environment within the tunnel is also
rather severe, with temperatures ranging
from 41°F to as high as 104°F, with 100
percent relative humidity. Equipment is
subject to constant salt water spray or
immersion. This environment, combined
with the stringent safety requirements led to
the choice of a unique composite cable tray
routing system based on pultruded MODAR®
modified acrylic resin
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Cable Tray Criteria and Material
Considerations

The atmosphere within the tunnel is severe,
safety requirements are stringent in such an
enclosed space and operating conditions are
demanding. The cable support system was
required to meet the following criteria:

+ Resistant to corrosion, especially saline
media

Easy to install

Minimum grounding requirements
Minimum maintenance

Withstand static loadings of cables and
dynamic forces induced by passing
trains

o Minimum overall cost

The material of choice for cable support
construction was between coated
galvanized mild steel and reinforced plastic
composite Reinforced plastic was
eventually selected instead of steel because
it more closely met the design performance
specifications. Composites offered faster
installation for the composite cable tray
system - and the lightweight meant no
special gear was necessary for handling, a
big plus in the confined area of a tunnel. No
welding was necessary, and the non-
conducting, non-sparking features of
composites provided an additional safety
factor. Owverall, when the lifetime of the
cable support was considered, it was
ultimately calculated to be less expensive
than coated steel

All matenals used in the construction of the
Chunne! had to meet stringent performance
criteria:

» Materials must not ignite easily or
propagate flame

= The material, if exposed to fire, must only
produce low levels of smoke which

7
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should not obscure visibility and hinder
escape

* The decomposition products produced
during combustion must not produce
toxic levels of gases or corrosive vapors

Puitrusion was chosen as the manufacturing
process because of its cost effectiveness for
large production runs, and because
pultrusion allowed the use of unique profile
designed specifically for the application.




TECHNICAL DATA

ASHILAND MODAR" 814 A

Modified Acrylic Resin

Compuosite Polymers » Division of Ashland Specialty Chemical Co. » Division of Ashland Ine. FEBRUART 2”{]3

Box 2219, Columbus, Ohio 43216 = (614) 790-3333

MODIFIED ACRYLIC RESIN

DESCRIPTION: MODAR 814 A resin is a patented low viscosity, unpromoted, modified acrylic
resin. Laminates made with MODAR 814 A resin have achieved flame spread <
25 and smoke generation < 100 (ASTM E-84) and met class A requirements per
the NFPA 286 room corner burn test.

PERFORMANCE: * Improved heat distortion temperature
* Excellent filler wet-out
* Meets the NFPA 13 requirement for non-sprinkler areas

SUGGESTED USES: MODAR 814 A resin can be used to fabricate ductwork, architectural
applications and mass transit parts when superior fire retardance and low
smoke characteristics are desirable. This resin can be used for RTM (resin
transfer molding), spray-up and hand lay-up applications.

ALTERNATIVE PRODUCTS: MODAR 816 A resin can be used where improved heat distortion lemperature
is required. HETRON® FR 992 5B resin can be used where improved corrosion
resistance is desired. For recommendations or specific services, please contact

us at MODAR@ashland.com.

TYPICAL® LIQUID PROPERTIES AT 77°F

Filled
(150 phr' ATH?)

Unfilled

Viscosity — Brookfield, cps
LVE Spindle #2 at 60 rpm 15 400
Specific Gravity 1.05 141

*Typical Values: Based on material tested in our laboratories, but variable from sample to sample. Typical values
should not be construed as a guaranteed analysis of any specific lot or as specification items.

STANDARD PACKAGE: Non-returnable 55-Gallon Drums, 450 Lbs. Net.
DOT LABEL REQUIRED: Flammable Liquid
PRODUCT CODE: 563-503

imRegistered trademark of Ashland Inc.

©Copyright 2002, 2003 - Ashland Inc.
phr- Eartk per hundred resin
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TYPICAL* PERFORMANCE DATA

v plr ph Minutes
0.1 0.5 2 125
= 0.2 0.5 2 R
65
0.3 0.5 2 28
0.5 0.5 2 24
0 0.5 2 77
0.1 0.5 2 46
i 0.2 0.5 2 27
0.3 0.5 2 19
0.5 0.5 2 16
0 0.5 2 61
0.1 0.5 2 44
85 0.2 0.5 2 25
0.3 0.5 2 7
0.5 0.5 2 13

TYPICAL* FIRE AND SMOKE PROPERTIES

MODAR 814 A composites, when properly formulated and manufactured, have achieved the following fire and
smoke properties:

ASTM E-84, Tunnel Test (150 phr ATH and 20% Glass)
Flame Spread Index 25 or less

Smoke Development Index 100 or less

150 phr ATH Uniform Code Standard (UBC) 26:1 -
Potential Heat of Combustion, btu/lb.

< 3,500

NFPA 286 Room Corner Burn Test Results (150 phr ATH, 20% Glass)

Test Class A Requirement Valves
Peak Net Heat Release Rate, MW <1 0.38
Peak Heat Flux at the Floor, kW/m? <20 5.8
Average Upper Layer Temperature 600 533
Flame Existing Door None No
Auto-Ignition of Paper Target No No
Total Smoke Released, m* < 1,000 75

ASTM E-162, Radiant Panel Test (75 phr ATH and 29% Glass)
Flame Spread Index

15 or less

"Registered trademark of Atofina Chemicals, Inc.
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TYPICAL* FIRE AND SMOKE PROPERTIES

{Continued)

ASHLAND

ASTM E-662, NBS Smoke Chamber (75 phr ATH and 29% Glass)

Time

Smoke Development

Minutes Flaming Non-Flaming
1.5 Less than 1 Less than 1
4 Less than 15 15 or less
Maximum 120 or less Less than 200

Toxic Gas Analysis

Testing is done to measure levels of toxic gases generated when materials are burned. Toxic gas analysis was
performed on composites made with MODAR 814 A resin, 75 phr ATH filler, and 29% weight fiberglass. The
testing was set up in accordance with ASTM E-662, NBS smoke chamber guidelines. The analysis was run
according to BSS 7239 toxic gas analysis protocol. The values obtained are as follows:

BS5S 7239 Toxic Gas Analysis Results

CO, ppm 53
HCL, ppm 2
HCN, ppm Not Detected
HF, ppm Not Detected
NO,, ppm 12

50,, ppm Not Detected

All of the proceeding fire and smoke properties have been obtained with properly manufactured
composites, containing alumina trihydrate and postcured at 250 _F for 4 hours. Since flame and smoke

performance of filled system composites are dependent on glass content, filler type and amount, properties
need to be verified on composite construction used.

Vertical Burn UL 94 VO

Fillers
Filler particle size affects the viscosity of filled systems. Different grades of alumina trihydrate may also have
an impact on resin reactivity. The following fillers have been found acceptable for use in MODAR 814 A resin,

Alumina Trihydrate

Filler Manufacturer
Particle Size

2-4 Micron

R] Marshall
A-202 or A-204 Fillers

Huber Engineering
ONYX ELITE' 632 Filler

15-16 Micron

AH-280

5B 336

‘Registered trademark of Huber Engineered Materials.
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. TYPICAL* PERFORMANCE DATA OF CURED CASTINGS’

1/8" Unfilled Resin Casting Properties:

Casting ASTM
Flexural Strength, psi 19,100 D-790
Flexural Modulus, 10° psi 4.7 D-790
Tensile Strength, psi 10,500 D-638
Tensile Modulus, 10° psi 4.5 D-638
Tensile Elongation, % 3.8 D-638
Heat Deflection Temperature, "C/°F 95/203 D-648
Barcol Hardness 40-45 D-2583
Specific Gravity 1.20 D-792

TYPICAL* PERFORMANCE DATA OF CURED LAMINATES’

Chopped Strand Mat (Hand Lay-up):

ASTM

Flexural Strength, psi 24,600 14,300 D-790
Flexural Modulus, 10° psi 12.2 113 D-790
Flexural Strength (4 Point at 180°F), psi 19,500 — D-790
Flexural Modulus (4 Point at 180°F), psi 9.7 - D-790
Compressive Strength, psi 28,300 23,700 D-695
Tensile Strength, psi 13,800 8,900 D-638
Tensile Modulus, 10° psi 154 19.6 D-638
Izod — Notched, ft-1bs./in® 10.3 9.5 D-256
Glass, % (wt.) 29 20 D-2583
Alumina Trihydrate, phr 75 150 D-2584
Specific Gravity 1.75 1.83 D-792

HANDLING: MODAR 814 A resin contains ingredients, which could be harmful if mishandled. Contact
with skin and eyes should be avoided and necessary protective equipment and clothing should be worn.

Ashland Specialty Chemical Company maintains Material Safety Data Sheets on all of its products. Material
Safety Data Sheets contain health and safety information for your development of appropriate product
handling procedures to protect your employees and customers.

Our Material Safety Data Sheets should be read and understood by all of your supervisory personnel and
employees before using Ashland Specialty Chemical Company’s products in your facilities.

*Castings prepared using 1% BPO, cured 2 hours at 160°F, 1 hour at 200°F, and postcured for 2 hours at 280°F.
"Promoted for room temperature cure as described on the previous page and postcured for 2 hours at 250°F.
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RECOMMENDED STORAGE:

Drums - Store at temperatures below 80°F. Storage life decreases with increasing storage temperature. Avoid
exposure to heat sources such as direct sunlight or steam pipes. For thixed resins, mild agitation is
recommended to address thixotrope settling after prolonged storage. To avoid contamination of product with

water, do not store outdoors. For monomer-containing resins, keep sealed to prevent moisture pick-up and
monomer loss. Rotate stock.

Bulk - See Ashland’s Bulk Storage and Handling Manual for Polyesters and Vinyl Esters. A copy of this may
be obtained from Ashland Specialty Chemical Company’s Composite Polymers Division at (614) 790-3333.

SHELF LIFE: This product has a limited shelf life. When stored in accordance with the above conditions, this
product has a minimum shelf life of three months.



TECHNICAL DATA

ASHLAND MODAR" 816 A

Modified Acrylic Resin

R e
Composite Polymers » Division of Ashland Specialty Chemical Co.  Division of Ashland Inc.
Box 2219, Columbus, Ohio 43216  (614) 791-3333 JANUARY 2003

MODIFIED ACRYLIC RESIN

DESCRIPTION: MODAR 816 A resin is a patented unpromoted modified acrylic resin.
Laminates made with MODAR 816 A resin meet the stringent requirements of
mass transit applications.

PERFORMANCE: * Superior heat distortion temperature
* High production rates/fast mold turnover
* Superior glass wet-out

SUGGESTED USES: MODAR 816 A resin is used to fabricate parts for architectural and mass transit
applications where fire retardance and improved high temperature properties
are desired. This resin can be used for RTM (resin transfer molding), closed-
molding, spray-up and hand lay-up applications.

ALTERNATIVE PRODUCTS: Composites properly formulated and fabricated with MODAR 814 A resin can
achieve < 25 flame spread and < 100 smoke (ASTM E-84). HETRON FR 992 SB
resin provides superior corrosion resistance, For recommendations or specific

services, please contact us at MODAR®@ashland.com.

TYPICAL*® LIQUID PROPERTIES AT 77°F

Filled
(100 phr' ATH?)

Unfilled

Viscosity — Brookfield, cps
LVF Spindle #2 at 30 rpm 120 900
Specific Gravity 1.10 1.38

*Typical Values: Based on material tested in onr laboratories, but variable from sample to sample. Typical values
should not be construed as a guaranteed analysis of any specific lot or as specification items.

STANDARD PACKAGE: Non-returnable 55-Gallon Drums, 450 Lbs. Net.
DOT LABEL REQUIRED: Flammable Liquid
PRODUCT CODE: 563-504

®Registered trademark of Ashland Inc.

©Copyright 2003, Ashland Inc.

‘phr - parts per hundred resin

*50/50 blend 2-4 micron and 15-16 micron alumina trihydrate (ATH) filler

Petioe: The laboratory data and results presented berein wiste obtained teough thee use of specilic methods determmaned by Ashland. Ashland doss not guarsndes duplicatson of such resis by third
parties. Al data presented is privided gratuilously and. although it is intended o be accurate in regand o The subsect matter involved, it & provided withoul warranty of any §
warranities, either vopress or implasd, ane disclaimed, All rcommencdations or suggestions contained herein or based hersn must be evaluated by you o determine ther applicability or suatabiling
e your panicular use
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TYPICAL* PERFORMANCE DATA

MEKP (Methyl Ethyl Ketone Peroxide), %

1.5

6% Cobalt Naphthenate, %

0.3

DMA (Dimethyl Aniline), %

0.1

Approximate Gel Time, Minutes

Fillers

Filler particle size affects the viscosity of filled systems. Different grades of alumina trihydrate may also have
an impact on resin reactivity. The following fillers have been found acceptable for use in MODAR 816 A resin.

Alumina Trihydrate

Filler Manufacturer

Particle Size
2-4 Micron

R] Marshall
A-202 or A-204 Fillers

Huber Engineering
ONYX ELITE" 632 Filler

15-16 Micron

AH-280

SB 336

TYPICAL* FIRE AND SMOKE PROPERTIES

MODAR 816 A composites combined with 75 phr ATH, when properly formulated and manufactured, have
achieved the following fire and smoke properties:

Flame Spread Index

ASTM E-162, Radiant Panel Test

25 or less

ASTM E-662, NBS Smoke Chamber

Time

Smoke Development

Minutes Flaming

Non-Flaming

1.5 Less than 1 Less than 1
4 15 or less Less than 15
Maximum 200 or less Less than 250

Toxic Gas Analysis

Testing is done to measure levels of toxic gases generated when materials are burned. Toxic gas analysis was
performed on composites made with MODAR 814 A resin, 75 phr ATH filler, and 29% weight fiberglass. The
testing was set up in accordance with ASTM E-662, NBS smoke chamber guidelines. The analysis was run
according to BSS 7239 toxic gas analysis protocol. The values obtained are as follows:

BSS 7239 Toxic Gas Analysis Results

CO, ppm 60
HCL, ppm Not Detected
HCN, ppm Not Detected
HF, ppm Not Detected
NOy, ppm 10

50, ppm Not Detected

"Registered trademark of Huber Engineering
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TYPICAL* PERFORMANCE DATA OF CURED CASTINGS' AND LAMINATES®

Chop Strand

Chopped Strand

ASTM Casting Mat Mat
Flexural Strength, psi
Flexural Modulus, 10° psi D-790 42 10.7 9.5
Flexural Strength (4 Point at 180°F), psi D-790 --- — 18,800
Flexural Modulus (4 Point at 180°F), psi D-790 - - 7.9
Compressive Strength, psi D-695 . 24,500 24,600
Tensile Strength, psi D-p38 10,600 11,100 10,400
Tensile Modulus, 10° psi D-638 4.6 16.6 13.1
Elongation to Break, % D-538 4.7 - -
Barcol Hardness D-2583 35 60 60
Heat Distortion Temperature, °C/°F D-648 116/240 — =
Glass, % (wiw) --- 0 29 30
ATH Filler’, phr — 0 100 75
Specific Gravity - 1.20 1.71 =

{The mechanical properties are the average of several laminates. No gel coat was used.)

HANDLING: MODAR 816 A resin contains ingredients, which could be harmful if mishandled. Contact
with skin and eyes should be avoided and necessary protective equipment and clothing should be worn.

Ashland Specialty Chemical Company maintains Material Safety Data Sheets on all of its products. Material
Safety Data Sheets contain health and safety information for your development of appropriate product
handling procedures to protect your employees and customers.

Our Material Safety Data Sheets should be read and understood by all of your supervisory personnel and

employees before using Ashland Specialty Chemical Company’s products in your facilities.

RECOMMENDED STORAGE:

Drums - Store at temperatures below 80°F. Storage life decreases with increasing storage temperature. Avoid
exposure to heat sources such as direct sunlight or steam pipes. For thixed resins, mild agitation is
recommended to address thixotrope settling after prolonged storage. To avoid contamination of product with
water, do not store outdoors. For monomer-containing resins, keep sealed to prevent moisture pick-up and

monomer loss, Rotate stock.

Bulk - See Ashland’s Bulk Storage and Handling Manual for Polyesters and Vinyl Esters. A copy of this may
be obtained from Ashland Specialty Chemical Company’s Composite Polymers Division at (614) 790-3333.

SHELF LIFE: This product has a limited shelf life. When stored in accordance with the above conditions, this
product has a minimum shelf life of three months.

‘Castings prepared using 1% BPO, cured 2 hours at 160°F, 1 hour at 200°F, and postcured for 2 hours at

280°F.

*Laminates prepared for room temperature cure as described on the previous page and postcured for 2 hours at

250°F.



Effect of ATH Level in MODAR 814 Resin on E-84 Flame Spread Index
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Effect of ATH Level in MODAR 814 on E-84 Smoke Index

= -182.68Ln(x) + 975.17
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TECHNICAL DATA

Ashland MODAR" 816 A

TR Modified Acrylic Resin

e ———— S —— e e e =
Composite Polymers » Division of Ashland Specialty Chemical Co. ¢ Division of Ashland Inc, FE BRL‘AI{Y 2“{}2

Box 2219, Columbus, Ohio 43216 = (614) 790-1333

MODIFIED ACRYLIC RESIN

DESCRIPTION: MODAR 816 A resin is a patented unpromoted modified acrylic resin,
Laminates made with MODAR 816 A resin meet the stringent requirements of
mass transit applications.

PERFORMAMCE: * Superior heat distortion temperature
* High production rates/fast mold turnover
= Superior glass wet-out

SUGGESTED USES: MODAR 816 A resin is used to fabricate parts for architectural and mass transit
applications where fire retardance and improved high temperature properties
are desired. This resin can be used for RTM (resin transfer molding), closed-
molding, spray-up and hand lay-up applications.

ALTERNATIVE PRODUCTS: Composites properly formulated and fabricated with MODAR 814 A resin can
achieve < 25 flame spread and < 100 smoke (ASTM E-84). HETRON FR 992 5B
resin provides superior corrosion resistance, For recommendations or specific

services, please contact us at MODA R@ashland.com.

‘I

____ TYPICAL' LIQUID PROPERTIES AT 77

F

N

Filled

Unfilled

(100 phr' ATH?)

Viscosity — Brookfield, cps
LVF Spindle #2 at 30 rpm 120 900
Specific Gravity 1.10 1.34

*Typical Values: Based on material tested in our laboratories, but variable from sample to sample. Typical values
should not be construed as a guaranteed analysis of any specific lot or as specification ilemns,

STANDARD PACKAGE: Non-returnable 55-Gallon Drums, 450 Lbs. Net.
DOT LABEL REQUIRED: Flammable Liquid
PRODUCT CODE: 563-504

®Registered trademark of Ashland Inc.

©Copyright 2002, Ashland Inc.

‘phr = parts per hundred resin

*50/50 blend 2-4 micron and 15-16 micron alumina tri hydrate (ATH) filler
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MODAR® 816 A Resin (Page 2 of 3)

Fillers
Filler particle size affects the viscosity of fi
an impact on resin reactivity. The following fillers have been found acceptab

TYPICAL® PERFORMANCE DATA

Includes 100 phr ATH

MEKF (Methy!l Ethyl Ketone Peroxide), %

6% Cobalt Naphthenale, "o

DMA (Dimethyl Aniline), %

A ppmxinutc Gel Time, Minutes

Alumina Trihydrate

Particle Size
2-4 Micron

R] Marshall

A-202 or A-204 Fillers

Filler Manufacturer
Huber Engineering
ONYX ELITE? 632 Filler

lled systems. Different grades of alumina trihydrate may also have
le for use in MODAR 816 A resin.

15-16 Micron

AH-280

SB 336 |

TYPICAL® FIRE AND SMOKE PROPERTIES

MODAR 816 A composites combined with 75 phr ATH, when properly formulated and manufactured, have
achieved the following fire and smoke properties:

Toxic Gas

ASTM E-162, Radiant Panel Test

Flame Spread Index

25 or less

L) : L] (e
i i ¥ op
g c 0
1.5 Less than 1 Less than 1
4 15 or less Less than 15
Maximum 200 or less Less than 250

Testing is done to measure levels of toxic gases generated when materials are burned. Toxic gas analysis was
performed on composites made with MODAR 814 A resin, 75 phr ATH filler, and 29% weight fiberglass. The
testing was set up in accordance with ASTM E-662, NBS smoke chamber guidelines. The analysis was run
according to BSS 7239 toxic gas analysis protocol. The values obtained are as follows:

CO, ppm

60

BSS 7239 Toxic Gas Analysis Results

HCL, ppm

Mot Delected

HCN, ppm

MNot Detected

HF, ppm

Mot Detected

NO,, ppm

10

50, ppm

Mot Detected




MODAR" 816 A Resin (Page 4 of 3)

TYPICAL®

PERFORMANCE DA

TA OF CURED CASTINGS' A

Casting

Chop Strand

Mat

ND LAMINATES®

Chopped Strand
Mat

Flexural Strength, psi D-790 16,100 21,400 20,600
Flexural Modulus, 10° psi D-790 4.2 10.7 9.5
Flexural Strength (4 Point at 180°F), psi D-790 — 18,800
Flexural Modulus (4 Point at 180°F), psi D-790 e 7.9
Cumprussiw Strength, psi [D-6495 24,500 24,600
Tensile Slrl:nglh, p:‘-i D-638 500 11,100 10,400
Tensile Modulus, 10° psi D-638 4.1 16.6 13.1
Elongation to Break, " D-638 1.6 -
Barcol Hardness [D-2583 35 60 &0
Heat Distortion Temperalure, 'CIEF D-648 1117231 - -
Glass, % (wiwl == ] 29 30
ATH Filler’, phr e U 100 75

(The mechanical properties are the average of several laminates. No gel coat was used.)

HANDLING: MODAR §16 A resin contains ingredients, which could be harmful if mishandled. Contact
with skin and eyes should be avoided and necessary protective equipment and clothing should be worn.

Ashland Specialty Chemical Company maintains Material Safety Data Sheets on all of its products. Material
Safety Data Sheets contain health and safety information for your development of appropriate product
handling procedures to protect your employees and customers.

Our Material Safety Data Sheets should be read and understood by all of your supervisory personnel and

employees before using Ashland Specialty Chemical Company’s products in your facilities.

RECOMMENDED STORAGE:

Drums - Store at temperatures below 80°F. Storage life decreases with increasing storage temperature. Avoid
exposure to heat sources such as direct sunlight or steam pipes. For thixed resins, mild agitation is
recommended to address thixotrope settling after prolonged storage. To avoid contamination of product with
water, do not store outdoors. For monomer-containing resins, keep sealed to prevent moisture pick-up and

monomer loss. Rotate stock.

Bulk - See Ashland’s Bulk Storage and Handling Manual for Polyesters and Vinyl Esters. A copy of this may
be obtained from Ashland Specialty Chemical Company’s Composite Polymers Division at (614) 790-3333.

SHELF LIFE: This product has a limited shelf life. When stored in accordance with the above conditions, this
product has a minimum shelf lite of three months.

‘Castings prepared using 1% BPO, cured 2 hours at 160°F, 1 hour at 200°F, and postcured for 2 hours at

280°F.

SLaminates prepared for room temperature cure as described on the previous page and posteured for 2 hours at

250°F.
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ASHLAND CHEMICAL COMPANY = DIVISION OF ASHLAND INC.
BOX 2218, COLUMBUS, OMIO 43216 » (B14) 790-3333

MODIFIED ACRYLIC RESIN

TECHNICAL DATA

MODAR® 839
Modified Acrylic Resin

January 1997

DESCRIPTION: MODAR B39 resin is a modified acrylic resin offering the madmum In thermoset
impact resistance. The resin's low viscosity and fast cure reactivity are ideal for a2
vanety of molding processes including resin transfer molding.

TYPICAL® LIQUID PROPERTIES AT T7°F (25°C)

Specific Gravity

Viscosity, cps.
Shelf Life

1.02
1058
& months

TYPICAL CURING CHARACTERIBTICS AT 'l?“F (26°C):

phr
Benzoyl Peroxide - 40% Emulsion 30 30 30
DMA (Dimethyl Anifing) 0.5 - -
DMPT (Dimethyl Parstoluidine) - 02 05
Gal Time, minutes (77°F) 26°C 18-20 212 35
TYPICAL® PHYBICAL PROPERTIES oy
Unreinforced Casting Properties (thickness = 01267, 3.2mm)
Flexural Strength, psi (MPa) : 8,000 (41.3)
Flexural Modulus, psl x 10* (GPs) 1.5(1.0)
Tenslle Strength, psi (MPa) 3400 (23.4)
Tensile Modulus, psi x 10% (GPa) 1.5(1.0)
% Elongation 54
Unnotched izod, ft-iba/in (J/m) 16 (854)
Haat Deflection Temperature, HOT *C (°F) | 50 (122)

STANDARD PACKAGE: Nm-ﬂhunll:ll 55-galion (200 liter) drums, 450 bs. (200Kg) net.

DOT LABEL REQUIRED: Flammable liquid
CODE: §70-332

*Typical Valves: Based on material tested in our laboratories but variable from sample to sample. Typical
values should not be construed es a guaranteed analysis of any specific lot or as specification fems.

@®Registered trademark of Ashland Inc.
© Copyright 1997, Ashland Inc.
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. MODAR® 839 RESIN (CONTINUED)

TYPICAL MECHANICAL PROPERTIES
LAMINATE DATA - 25% W/W CHOPPED STRAND (1:1 RESINFILLER)'

Flexural Strength, psi (MP 20,700 (142.7)
Flexural Modulus, psi x 10° (GPa) 7.0 (4.8)
Tensile Strangth, psi (M 14,000 (98.5)
Tenslle Modulus, ps! x 10* (GPa) 9.5 (6.5)

% Elongation 1.78
Unnotehed Izod, fi-tvin (Jim) 11.5 (814)
HOT - °C (*F) 267.5 (495)

HANDLING: MODAR 839 resin contains ingredients which could be harmful if mishandled. Contact with
skin and eyes should be avolded and necessary protective equipment and clathing should be wom.

Ashiand Chemical Company maintains Material Safety Data Sheets on all of its products
Matarial Safety Data Sheets contaln health and safety information for your developmant of
appropriate product handling procedures to protect your smployees and customers.

. Our Material Safety Data Sheets should be read and understood by all of your supervisory
parsonnel and employees before using Ashland Chemical Company's products in your facilities.

RECOMMENDED 8TORAGE:

Drums - Store &t temperstures below 80°F (26°C). Storage life decreases with increasing storage
tempersture. Avoid exposure to heat sources such as direct sunfight or steam pipes. Keep containers
sealed to prevent molsture pickup and menomer loss. Rotate stock.

Bulk - Store in stainless steel tanks or tanks lined with epoxy or phenolic coatings. Observe precautions
against heat and moisture (see above). A bianket of dry, non-comaminated air may be desirable.

SHELF LIFE: This product has = limitad shelf life, When stored in accordance with the above
conditions, this product has a minimum sheif fife of 8 months.

'caco, Filler
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Composite Polymers Division Ashland Chemical Company Address Reply
Division of PO, Box 2219

August 19‘ 1999 Ashland Inc. Columbus, Ohio 43216

Fax: (614) 790-3735

Mr. Nathan Pingel
PDG — Domus

426 East Whittier St.
Columbus, OH 43206

Re: MODAR® in Building Applications

Dear Nate:

We are in the process of developing new literature detailing the use of MODAR in
building applications. In lieu of waiting for its publication, [ wanted to pen this letter
detailing why we feel MODAR is the best product for composite building applications.

First of all, MODAR resins are halogen free. Many thermoset resins utilize halogens to
control flame spread. While they are very effective in controlling the propagation of
flame, the components of combustion can be hazardous. It is our opinion that these types
of products should not be used in applications where people may need a safe, clear path
to egress.

Throughout this document I will be referring to the New York City Transit Authority
(NYCTA) mass transit specification. This is because it is the strictest application that I
have come across (far stricter than construction codes that were written around the use of
wood). This specification dictates which materials can be used in the manufacture of
subway vehicles. The specification is written such that in the event of a fire the materials
will perform in such a manner that people can escape a tunnel safely.

Testing

Flame Spread, Smoke Development and Smoke Toxicity are of tantamount importance to
successful and safe building applications, regardless of the material of construction.

Flame Spread can measured by several testing methods, the most common of which is the
ASTM E-84 tunnel test. This test is based on flame spread as compared to concrete
asbestos and red oak. Concrete asbestos, which will not burn, sets the rating for 0. Red
oak, which readily burns, sets the standard for 100. Materials are exposed to a fire source
for time of 10 minutes and the flame propagation is compared to that of the red oak. A
Flame Spread Index less than or equal to 25 is considered a class [ material. Flame
Spread Index of 26 to 75 is a class Il material and 76 to 200 is a class III.

MODAR 814 with an appropriate amount of alumina trihydrate is capable of achieving a
Class | rating

I Headquarters: Cable Address: Aroplaz OH
QUALITY 5200 Blazer Parkway Telax: 245385 $
— Dublin, Ohio 43017 Answerback: ASHCHEM
Ashland Chemical's (G14) 790-3333 Fax: (614) 790-4113 \ '

Commitment 1o .
Cualty and Producivity i -



Effect of ATH Level in MODAR B14 Resin on E-B4 Flame Spread Index

] 20 40 L] aa 100 120 140 160 180 200
ATH level in Modar, phr

Smoke Density is considered by many to be of more importance than even flame spread.
This is due the fact that accidents do occur and people need to see their way to safety.
Smoke Development Index (D,) measures the amount of smoke that is generated in the
event of a fire and is measured by ASTM E-662. This test measures the accumulation of
smoke in a closed chamber in flaming and non-flaming modes at 90 seconds and 4
minutes. A maximum smoke density index, not related to time, is also measured . Many
architectural, mass transit, and building applications set their specificationsata D, 1.5 <
10 and D, 4.0 < 200. As shown in the chart below, MODAR 814 with 150 parts ATH far
exceeds this requirement.

Optical Smoke Density (D;)
Time (minutes) NYCTA Specification MODAR 814 with 150 parts
ATH
1.5 <1
4 200 max <10
maximum <120

Smoke toxicity is considered by many to be the most important standard in building
applications. This again is driven by the fact that accidents do happen and more often
than not, it is the components of the smoke that kill people and not the fire. The toxicity
of smoke is measured by Mil-M-14G type MAI-60 test as per AD297 457.




MODAR 814 with 75 parts and 150 parts of alumina trihydrate has exceeded the
requirements spelled out by the NYCTA specification utilizing this test method.

Smoke Toxicity
Gases NYCTA Maximum | MODAR 814 with | MODAR 814 with
Quantities 75 phr ATH 150 phr ATH
Hydrogen Chloride | 10 <0.2 0
Hydrogen Bromide | 10 <0.2 0
Hydrogen Cyanide | 10 1 1
Hydrogen Sulfide 10 * *
Vinyl Chlonde 10 ¥ .
Ammonia 500 0
Aldehydes 30 ]
Oxides of Nitrogen | 100 10 30
Carbon Dioxide 15,000 6075
Carbon Monoxide 1,000 120 115
* We have not tested for these gases, however, as MODAR nor alumina trihydrate contain sulfur or

chlorine the spontaneous generation of these chemicals during combustion is unlikely.

Another effective test comparing the toxicity of materials is the University of Pittsburgh
Rodent Toxicity Test. This test was developed as a method for the assessment of acute
inhalation toxicity of combustion products of materials. It provides a method for
determining an LCsg — the concentration of combustion products which causes 50%
lethality in the test animals exposed for 30 minutes and observed for 14 days following

exposure. Unlike other tests, bigger numbers are better for LCs. MODAR 814 with 150

parts ATH was tested to have an LCs; 0f 99.52g. Both Douglas Fir and a phenolic
composite had LCs;'s of less than 70g.

Keep in mind that all of the samples used to generate these numbers were made in very
controlled conditions in our laboratories. We insist that you verify all of the numbers

with samples made within your production environment using the actual materials (glass,
ATH, catalysts, etc...) that you intend on using to make your final product.

L. bem Doza

Product Manager — Specialty Resins

e at 790-3332 if you have any questions.
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EXECUTIVE SUMMARY

The objective of this test program was to perform a fire performance evaluation of a fiberglass
reinforced plastic (FRP) panel interior finish material (MODAR® B814a Resin w/150 phr ATH) for
Ashland Chemical Company, located in Dublin, Ohio. Testing was in accordance with NFPA Standard
No. 286-2000, “Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior
Fimish to Room Fire Growth." Testing was conducted on March 14, 2002, at Southwest Research

Institute's (SwRI) Department of Fire Technology, located in San Antonio, Texas.

NFPA 286 does not have any acceptance criteria for passing or failing of a product due to
performance during the fire test. In general, this test is used as a tool for ranking material performance ina
standard configuration. However, a major event that this test can identify is the propensity of a material to

cause a standard room to “flashover." According to NFPA 286, flashover is determined to have occurred

when any two of the following conditions have been attained:

*  The heat release rate exceeds 1 MW,
» Heat flux at the floor exceeds 20 kW/m".

The average upper layer temperature exceeds 600°C (1112°F).

» The average upper layer temperature is determined by the average of four
ceiling quadrant thermocouples in addition to the ceiling thermocouple at
the center of the test room.

* Flames exit the doorway.

* Auto-ignition of a paper target on the floor occurs.

Table 1. Summary of “Flashover” Criteria Test Results.

Peak Net Peak Heat Average Flames Auto-Ignition
Material ID Heat Release | Flux at the Upper Layer Exiting of Paper
Rate Floor Temperature Doorw Tareet
(kW) (kW/m®) °C) . o
MODAR®
814a Resin
w/150 phr ATH 382 5.8 553 MNo No
FRP Panel
(Beige)

Full test data can be referenced in Appendix A,

Ashland Chemical Company i SwiRl Project Mo 01.04917.01 406b
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1.0 INTRODUCTION

The objective of this test program was to perform a fire performance evaluation of a fiberglass
reinforced plastic (FRP) panel interior finish material (MODAR® 814a Resin w/150 phr ATH) for
Ashland Chemical Company, located in Dublin, Ohio. Testing was in accordance with NFPA Standard
No. 286-2000, “*Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior
Finish to Room Fire Growth.” Testing was conducted on March 14, 2002, at Southwest Research

Institute’s (SwRI) Department of Fire Technology, located in San Antonio, Texas.

This test method is intended to measure and describe the properties of materials or products in
response to heat and flame under controlled laboratory conditions. The results should not be used alone to
describe or appraise the fire hazard or the fire risk of materials, products, or assemblies under actual fire
conditions. However, results of this test may be used as elements of a complete fire hazard assessment or
a fire risk assessment, which takes into account all the factors that are pertinent to an assessment of the fire
hazard or fire risk of a particular end use. The results apply specifically to the specimens tested, in the
manner tested, and not to similar materials, nor to the performance when used in combination with other

materials.

2.0 NFPA 286 TEST PROCEDURE

For organic solids, liquids, and gases, a nearly constant net amount of heat is released per unit
mass of oxygen consumed for complete combustion. An average value for this constant of 13.1 MJ/kg of
O, can be used for practical applications and is accurate with very few exceptions to within = 5%,
Therefore, measurements of the oxygen consumed in a combustion system can be used to determine the
net heat released. This technique, generally referred to as the “oxygen consumption technique,” is now

the most widely used and accurate method for measuring heat release rate in experimental fires.

The Intermediate-Scale Calorimeter is an apparatus, which measures the rate of heat release of
materials and products under a wide range of conditions using the oxygen consumption technique. A

schematic of the instrument as used for NFPA 286 room comer testing is shown in Figure 1.

For the NFPA 286 test procedure, specimens are mounted to fully cover both 8 x 12-ft walls, the
8 x 8-ft wall, which does not have a door in it, and the ceiling. The walls and ceiling are exposed to a
propane gas burmmer placed 2 in. from the intersecting wall surfaces in the left corner of the room opposite

from the door. The top surface of the burner through which gas 1s applied is 12 in. above the floor.

Ashland Chemical Company ] SwRI Project No. 010491701 406h



16-in. (406-mm)
m
e circular duct T (F Em““&
Smokn mater
Gas sampling probe
Thermocouples and bidirectional probe
Hood
\\\'l\\\\\\\\\\\\\'\\'\\'\\\\\\'\
' \
b
Top of door apaning :
l‘
l‘
M
X
8ft= 121 (2.44 m x 3.66 m) bum room hy
by
k
A
b
k)
N
Bernqr..____‘_ \

Figure 1. Schematic of the Intermediate-Scale Calorimeter Apparatus.

The interior dimensions of the test compartment are 8 ft wide by 12 ft long by 8 ft high. A
doorway with dimensions of 30 in. wide by 80 in. high was constructed at the center of one of the §-fi
walls. The interior surfaces of the test room (floor, ceiling, and walls) were lined with 20-mm (.78 in.)

high-density (nomunally 800 kg/m’) calcium silicate board. The test room was framed using 2 x 4-in. studs

on 16-in. centers.

One total heat flux gauge is mounted 2 in. above the floor surface facing upward in the geometric
center of the room. A Gardon-type gauge with a flat black surface and 180° view angle is used. While in
operation, the heat flux gauge is maintained at a constant temperature above the dew point by a heated

water supply. The configuration of the test room with the radiometer is illustrated in Figure 2.

Bare Type K thermocouples (0.020-in. diameter) are used at each required location. A
thermocouple is located in the interior plane of the door opening on the door centerline 4 in. down from
the header. Thermocouples are also located 4 in. below the ceiling at the center of the room and at the
center of each of the four ceiling quadrants. The average of these five thermocouples is used to determine
the upper level air temperature, A thermocouple is also located directly over the center of the burner. The
thermocouples penetrate through the ceiling with their junctions 4 in. away from the surface. Spackling

compound is used to fill the holes around the thermocouple wires. The thermocouple layout is shown in

Figure 3.

Ashland Chemical Company
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Figure 2. Schematic of the Room Test Configuration and Room Radiometer (x) Location.

At the start of a test, the propane gas bumer is ignited with a remotely controlled spark igniter.
The test walls are exposed to a 40-kW fire for 5 min, after which point, the gas burner is adjusted to output
of 160 kW by way of a mass flow controller.

The products of combustion and entrained air are collected in a hood and extracted through an
exhaust duct by a fan. A gas sample is drawn from the exhaust duct and analyzed for oxygen, carbon

dioxide, and carbon monoxide concentrations, The gas temperature and differential pressure across a bi-

directional probe are used for calculatin g the mass flow rate of the exhaust gases. Smoke production is

determined based on the measured light obscuration in the duct using a white-light extinction photometer

located close to the gas sampling point. The photometer is oriented vertically in the exhaust duct, and the

plenum of the duct is baffled to ensure proper mixing of the exhaust gases.

Ashland Chemucal Company 3 Swhl Project No. 01.04917.01.406b
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Figure 3. Schematic of the Thermocouple Layout per NFPA 286-2000.

The Intermediate-Scale Calorimeter apparatus and test protocol are standardized in the United
States as NFPA 286-2000, “Standard Methods of Fire Tests for Evaluating Contribution of Wall and

Ceiling Interior Finish to Room Fire Growth.”

3.0 DESCRIPTION OF TEST SPECIMENS

Ashland Chemical Company provided FRP panel interior finish material for testing in accordance
with NFPA 286. The material identification of this material is MODAR® 814a Resin with 150 phr ATH.
The test specimen was beige in color. Twelve panels measuring 52 in. wide x 96.5 in. long were received
atSwRl on March I, 2002. The specimens were trimmed 1o 48 in, wide x 96 in. long prior to installation
into the test room. All the panels were cured at 200°F for 4 hours on March 8, 2002, at the request of the

Client.  After the cure time was over, the specimens were placed into conditioning (controlled

Ashland Chemical Company 4 SwhI Project No. 01.04917.01.406b



environment at 23 + 3°C and 50 + 5% relative humidity). The panels were installed in accordance with

Section 3-3.2 and Figure 3-3.2(c) of NFPA 286-2000.

4.0 FLASHOVER CRITERIA

According to NFPA 286, flashover is determined to have occurred when any two of the following
conditions have been attained:

* The heat release rate exceeds 1| MW.
* Heat flux at the floor exceeds 20 kW/m*,
* The average upper layer temperature exceeds 600°C (1112°F).

» The average upper layer temperature is determined by the average of
four ceiling quadrant thermocouples in addition to the ceiling
thermocouple at the center of the test room.

*  Flames exit the doorway.

*  Auto-ignition of a paper target on the floor occurs.

5.0 RESULTS AND DISCUSSION

Testing was conducted at SwRI's Department of Fire Technology located in San Antonio, Texas.
on March 14, 2002. Test results are summarized in tabular and graphical form in the standard SwRI data
sheets provided in Appendix A. Photographic documentation is provided in Appendix B, and visual
observations can be referenced in Appendix C. A summary of the flashover criteria results is given in
Table 2. The MODAR® 814a Resin with 150 phr ATH, FRP panel interior finish material did not cause
the test room to flashover according to criteria per NFPA 286-2000, “Standard Methods of Fire Tests for

Evaluating Contribution of Wall and Ceiling Interior Finish to Room Fire Growth.”

Table 2. Summary of “Flashover” Criteria Test Results.

Peak Net Peak Heat Average Pl KistoJonition
. Heat Release | Flux at the Upper Layer B
Material 1D R Exiting of Paper
ate Floor Temperature Doorw Tarzet
(kW) (KW/m?) °C) ad $
MODAR®
814a Resin
w/150 phr ATH 382 58 553 No No
FRP Panel
(Beige)

Full 1est data can be referenced in Appendix A.

Ashland Chemical Company 5 SwRl Project No. 01.04917 .01 406b
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MODAR® 8142 Resin w/1 50 PHRE ATH 14 March 2002
‘ MNFFPA 186 OTIZACH dat

SUMMARY OF
NFPA 286 ROOM-CORNER TEST RESULTS

Peak HRR,,, 382 kW at 14 min 49 sec
Average HRR, 185 kW
Total Heat Released 167 MJ
Peak HRR .| pumer 220 kW at 14 min 49 sec
Average HRR,,.i pumer 68 kW
Total Heat Released (Excluding Burner) 61 M
Peak Smoke Production Rate 0.34 m¥s at 14 min 54 sec
Average Smoke Production Rate 0.08 m¥s
Total Smoke Released 76 m?
. Peak Optical Density 0.13 1/m at 14 min 54 sec
Exhaust Duct Flow at Peak O.D. 1.17 m¥s
Average Optical Density 0.032 I/m '
Average Volumetric Exhaust Flow 1.08 m¥s |
Peak Heat Flux to the Floor 5.8 kW/im? at 14 min 54 sec
Peak Average Ceiling Temperature I'i[?'?;‘fF at 14 min 54 sec
Peak Doorway Temperature ;;::‘ at 14 min 54 sec
Peak CO Production Rate 1.35 x 10" m/s
at 14 min 54 sec
Peak CO Release Rate 1.54 g/s
Peak CO, Production Rate 0.016 m¥s '
at 14 min 54 sec '
Peak CO, Release Rate 28 gfs i

Ashland Chemical Company A-l SwRI Project No. 01.04917 01 406h
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MODAR® 8142 Resin w/1 50 PHR ATH

14 March 2002
NFPA 286 G732ACh. dat
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06 — _ 120
= Smoke Production Rate
- —Total Smoke Released 00
04 | - S = — - o il

Smoke Production Rate (m?/s)

80

&0

(1) paseajay ayowrg [ejo|,

40
20
(0
2 ] 2 4 6 8 10 12 14
Time (min)
ACTUAL VOLUMETRIC FLOW IN THE EXHAUST DUCT &
OPTICAL DENSITY PER UNIT LIGHT PATH LENGTH
300 —— — 0.24
[ =Volumetric Flow
250 | — Optical Density o o - - o= 0.20
2 =
E 200 — 0.16 g'
Y g
=]
'; 1 50 0.12 E
[ =
-E =
5 100 008 5
= —
-
0.50 0.04
0.00 - (000
2 { 2 4 i) 8 ] 12 14
Time (min)
Ashland Chemical Company A-3

Swil Project No, 01.04917.01 406k




MODAR® 814a Resin w150 PHR ATH 14 March 20032
MNFPA 286 0732ACH. dat
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14 March 2007
NERA 286 0732ACH.dat
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MODAR® 2143 Hesin w150 PHR ATH 14 March 20072
NFPA 286 O732ACH. dan
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APPENDIX B
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{Consisting of 6 Pages)
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Figure B-6. Post-Test Conditions — After-Naming Observed.
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Ashland Chemical Company

SwRI Project No. 01.04917.01.406b

NFPA 286-2000 Room Comer Test

March 14, 2002

Material [D: MODAR® 814a Resin with 150 phr ATH (FRP Panels)

VISUAL OBSERVATIONS

TIME
MIN:SEC

00:00 Start of test, burner set at 40 kW, flames from the burner are 3 to 3% ft in height above floor.

00:46 No change in room interior.

02:15  Slight discoloration on the wall panel in the burner comer from the top of the burmer up to 2% fi
from the floor, little to no smoke in the room interior.

03:08  Shight crackling and popping off the wall panels, flames from the burner are still at 342 ft in height
with discoloration approximately 4 in. in width at direct flame impingement.

04:45 No change in the room interior,

05:00  Fuel to burner increased to 160 kW, flames in the burmer comer are up to the ceiling.

05:14  Little to no smoke in the room mnterior, no ignition on the wall panels.

05:30  Flames from the burner are intermittently touching the ceiling. Scorching on the wall panels in the
burner is from the top of the burner up to 3 ft from the floor.

06:12  lgnition on the wall panels from 1% ft up to 3 i from the floor.

(6:45  Flames from the bumer are up to the celling with intermittent flashing along both walls 1 1o 2 fi
away from the test corner. Light gray layer of smoke in the room interior down to 5% fit from the
floor.

07:25  Intermittent flashing of flames 2 1o 4 ft along both walls at the wall/ceiling intersection.

08:00 Intermittent flashing of flames 2 to 3 fi along both walls at the ceiling.

08:12  Igmition on the ceiling panel at direct flame impingement from the burner.

08:35 Flames from the burner are up to the ceiling flashing 2 to 3 ft along both walls at the ceiling and
on the ceiling.

09:30  Charring on the wall panels in the burner comer is approximately 12 in. in width along both walls
up to the ceiling. Intermittent flashing along both walls at the ceiling is approximately 4 to 5 fi.

10:52  Intermittent flames are now 6 to 7 ft along both walls at the ceiling and 4 10 5 ft across the ceiling
towards the doorway. Light gray layer of smoke in the room interior down to 5Va ft above the floor.

12:15 Flames are burning across the ceiling towards the doorway approximately 6 ft with flames burning
7 to 7% ft along both walls along the ceiling.

13:00  Little to no smoke in the room interior.

13:45 Continuous burning out to 5 fi along both walls at the celling with continuous flashing 7 to 8 fi
along both walls at the ceiling. Little to no smoke in the room interior.

15:00  End of Test, fuel to burner cut off, room interior extinguished.

Ashland Chermucal Company C-1 SwRI Project No. 0104917 .01 406b



Post Test Observations:

Left wall:  Charring of wall panels vertically approximately 12-14 in. in the burner comner and
12 in. down from the ceiling towards the floor

Back wall: Charring of wall panels approximately 12-14 in. in width vertically in the bumner
comner and 36 in. down on the wall panels from the ceiling to the floor.

Right wall: Surface discoloration approximately 4 ft down from the ceiling to the floor.

See Appendix B, Photographic Documentation

Ashland Chemical Company C-2 Swhl Project No. 01.04917.01.406h
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9.1 United States of Amenica 103

ASTM E 136-82. Behavior of materiale in 2 vertical tube furnace a1 760°C

The ASTM E 136-82 test for delermining the combustion characicristics of bullding mate-
rials differs from 15O 1182 (Section 9.21) 28 (s evident from Fig. 9.1 and the test speoifica.
tions given in Table 9.2, Certaln building codes (¢.§. UBC Standard 41, Sce. 415, Noncom-
bustible materizl, tests) specily 1his method

Table 9.1 Tost spocilications for determining the combustion characieristics of puilding matcrials by
ASTM E 136-82

Specimeni minimum of & gamples 38 mee = 38 mr x Bl mm
Bpegimen position | vertical
gnition source slwctric furnace heated 1o 750 °C
| Testduration Lmn! thermocouphes reach madmum temperature or speciman faile tast)
| Conclusions passed if at laagt 3 of the 4 specimens
= &0 not causs 3 fige in furrece tempersture of mors than 30 *C
= @ not burn after the first 30 s |
| = da Aol sayse o temperature rige in the furnace or burn when weight
|oss exceads S0%

ASTM E B4-84a, Surface burning characteristica of building materiais

The ASTM E 83d-Bda tegt is \dentical 1o UL 723 [UL developed this method). NFPA 235 and

LUBC Standard 42-1. The apparutus, known as the Sieiner tunoel is illustroted in Fig. © 2 and
the test specificut:ons are summarised inTable 9.3,

Tabke 9.3 Swriner tunnz) tost spocilications

Specimens atleest ' sample 051 m x .32 m x usual thickness
Specimen position | horizontal under tunnal roof |
Ignition source 2 gas burners with 5.3 MJ/min output located 190 mm below specimen |
| | atadistanes of 308 mm from and paraliel to the fire end of the test |
[ chamber |
Test duretion | 10 min [
Conclusion detérrinaton of flame spread and "Flame Spread Classification”
[FSCI, measuremant of gmoka censity

Two preliminary tests are carried out after calibrating the apparatus. A firsr rup s made with
standard red oak specimen to obtain numerical velues of 100 for fame spread and smoke
density. In the sccond preliminary test an asbestos cement specimen is tested in orcer to
abtain 2ero values for thesc vame parameters

In the actual main test, the contribution of the material under test 10 smoke development
nd flame spread is measured and the material classified on the basis of the rosults. Details
ul samoke density measurcment are given in Sectlon 14.2 2

In arder to oblain the Flame Spread Clasaification (FSC) of the material the distance
irivelled by the flame front is plotted ns a function of Wme. If the motal resultant arca Ay
under the flame spread time = distance curve < 97.5 (B - min), then

FSC = 0515 Aq

=T
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Fig. 8.2 25§t Steiner tunnal
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The detzrmination of spread of flame Witk the 25 ft tunne| test formg the basic of elassifying
“Interior Finishes™ contained in all the building codes. The classification characteristics used

to differ from code 1 code but now largely agree. The Interior Finish classifications of the
principal bullding codes arc quoted herc as an example

= Life Safety Code, NFPA 101 Section 6-5.2.1

less Flarme spread
A =25
B 26— 75
C T6 = 20C

= Uniform Building Coda (UBC) (issued by ICBO ) Section 4204, Table 42-A:

Class Flame spread
1 0- 2%
n = 7%
|

Th = 2K}

Smoke density must not exsesd 450, Plastics are also covered; flame spread must not be
mop: thar 200 and smoke Censity is limited to 450 (or 75 by ASTM D 2843-77). In the codes
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5.2 United Statcs of Amecrica 105

lsted here, rigid foam plastics must, depending on the application. exhibit flame spread
= 25or =75 and smoke density = 450.

- Bosic Building Code (izsucd by BOCA ) Scetion 922,53

Class Flame spread
; o G- 23
1! - 7%
I 76 - 200

Standard Building Code (issued by SBCCI) Section 704 - Restrictions or Interior
Finlshes

Cluss Flame spread smoke density
A 0~ 25 \

B 2%- 73 | 5450

c T8 - 200 ]

- HUD Section 405-8.2 and -8.3 or Table 5.4

Depending on the type of bullding or use in particularly exposed areas. flame spread O=25,
0-73 or (=20 Floors &3 well as walls and ceilings are also included

- HHS section 8.15: F Intenor Finishes:

Maximum Flame Spread 23 or 75, The smoke density (max 450) is determined by
NBESTN 708 (3cc Scetion 14.2.1).

This list demonstrates the complexity of the Americon Building Codes anc resuitant ¢iffi-
culties [n sssigning the correct classificarion for all applications and materals despite the
wide measure of agresmaent.

ASTM E 162-83. Test for surtace flammability of materials using 2 ragiant neat enargy
source

The epparatus for the ASTM E 162-83 surface Eammability test tsshown in Figs. 9.3 and 9.4
while the test specifications are summarised in Table 9.4

Tabie 5.4 ASTM E 162-83 maiant pancl flame sproad tost spesifications
I
| Specimens 4 apgcimgne 180 mm x 480 mm
| Bpecimaen position | 8t an angle of 30 to vertioal, distance from rsdiant panael: upper
180 mm lang) adge 120 mm, iawer adge 340 mm
= vrtical gas rediant pane! 300 mm x 460 mm, cperating temperatare
§70*C
| = gaspilot burner, 230 mm leng porcelzin tube, 8 mm diameter,
| mounted norizontally atan angle of 16 to 20° to specimen; flame
gngth 1580 to 180 mm, applied to upper adge of spacimen from a
! distanceof3d mm
| wrtil the 380 mm reference mar<is reached of max mum of 18 min
Flame Spread ndex caloulated fram mesaured Mame sprasd and nent
evalution, messurement of smoka developmant

gnition souroes

Tewt duration
Conciusions
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INTRODUCTION

This report presents the results of a flame spread tunnel test on
P [1herglass panel, submitted for evaluation by ICI Americas, Incorpo-
catad, of West Deptford, New Jersey. The report contains a description
of 1he material tested, the preparation and conditioning of the specimen,
thae test procedure, and finally, the test results. MNote that the results
only apply to the specimen tested, in the manner tested, and not to the
entire production of this or similar materials, nor to this material’s
p.rlnrmaﬂce when used in combination with other materials. All test data
are on file and are available for review by authorized persons. [On Nov-
ember 21, 1989, the Client stated that the identification for the formula
had been changed from MDR 814 to MODAR B14. The Client also stated that
york on this project wvas done in conjunction with Miles Hill, Incorpo-
rated, of Seguin, Texas. All revised information is enclosed in brac-
kets. |

The test was conducted in accordance with the provisions of ASTM
Designation E84, "Standard Method of Test for Surface Burning Charac-
teristics of Building. Materials." This test method is similar to the
test method specified in NFPA No. 255, UL No. 723 and UBC No. 42-1. ASTM
E84 is a test procedure method only and does not set requirements for
materials. Therefore, SwRI does not assign a classification to the
material tested. Building codes, such as the Uniform Building Code, have
requirements dependent on the building type, occupancy, ete. The
building code having jurisdiction in the location a material is to be
used will determine compliance of the test results.

The purpose of the test was to evaluate performance of the test
specimen in relation to that of glass-reinforced cement board and red oak
flooring under similar fire exposure. The results are expressed in terms
of flame spread, fuel contribution and smoke developed during a 10-minute
exposure and are recorded as a ratio with glass-reinforced cement board 0
and red oak flooring 100.
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Spscr1PTION OF MATERIALS

o D.cﬂmhnr 22 1?86‘ the test matEriﬂ.l was received from the
“ damcribed in Table 1 below.

.]_; eIt i

TABLE 1. DESCRIPTION

1 O
5 Fiberglass Panel

1
tdon No.: 6301-260
 ['!1¢‘ [MODAR B814] with 150 parts ATH
S - Yellow/brown
iolg Glass reinforced polyester lamin
4 nt ate
h;-Ftiu 3 ply 1.5-02 chopped mat
I8ize Recelved: 2 pleces, 20.5 x 143.5 in. (0.52 x 3.65
1p!i'.' 0.24 in. (6.10 mm) )
I]‘ Veight! 95.8 1b (43.49 kg)
Pt. Used: EI 725-in. (6.35- mm} glass-reinforced cement board
placed between the specimen and furnace 1lid

B¥0  PREPARATION AND CONDITIONING OF TEST SPECTMEN

lf The 21-in. x 25-ft (0.53 x 7.63-m) specimen was prepared using
5 panels, 20.5 x 143.5 in. (0.52 x 3.65 m), as received, from the
“F'ft- These were placed end-
A 14 x 21-in. (0.36 x 0.53-m) section of 16-ga

to-end in the tunnal with no additional

4 prt’ required.

m) sheet metal was pla
tion to deter flame impingement on the unexposed

ced over the burner and under the leading

lof  the first sec
I&E‘ln accordance with the test procedure.
. The specimen was conditioned for 24 days in an atmosphere main-

d Obetveen 68 and 78°F (20 and 26°C) temperature and 45- to

'JFﬂ'“t relative humidity.

r-fq-hTEST PROCEDURE

®  The test wvas conducted on January 15, 1987, with Mr. V. Whitaker

Bent representing the Client.
! apitntinn checked by conducting a 10-minute test with glass
day of the test and by periodic tests with

Reference data were obtained and fur-

cld cement board on the

,,_: flooring. These tests provided the 0 and 100 references for
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flame spread and smoke developed. Ignition over the burners was noted at
40 seconds after the start of the test in the most recent calibration
vith red oak flooring. Each specimen to be evaluated was tested in
accordance with the standard procedure.

V. TEST RESULTS

The test results were calculated on the basis of observed flame
travel and the measurement of areas under the recorder curves of furnace
temperature and smoke developed (see Table 2). To allow for possible
variations in results due to limitations of the test method, the numeri-
cal results were adjusted to the nearest figure divisible by 5.

Recorded data for flame spread, fuel contribution and smoke

developed for the specimen are shown in the figures at the end of this
report as a solid line on each graph.

TABLE 2. CLASSIFICATION

Flame Spread

Test Index Fuel Smoke

Specimen EB4-B4a Contribution Developed
Glass-Reinforced Cement Board 0 0 0
Red Oak Flooring 100 100 100

A Fiberglass Panel:
No. 6301-260 20 3 40

VI. OBSERVATIONS DURING AND AFTER TESTS

Observations made during and after the test are presented in
Table 3 below.

TABLE 3. OBSERVATIONS

EVENT
Color Change, min:s 0:58
Steady Ignition, min:s 3:20



o 31,13?3-11a_c[21

gvENT (Continued)

Haximum flame Front
Advance, min:s 9:15
Et 13.5
(m) (4.12)
ﬁ[t.rflame Top, min:® 0:40
:. DAMAGE
'S Glass gxposed, f! 7.0
m (2.14)
Heavy Char, £t 13.0
(m) (3.97)
gurface Char, £t 15.0
(m) (4.58)
Disculoration. £t 25.0
(m) (7.63)
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. CHEMISTRY AND CHEMICAL ENGINEERING DIVISION
DEPARTMENT OF FIRE TECHNOLOGY
FAX (210) 522-3377

August 1, 2000

Mr. Michael Stevens
Ashland Chemical, Inc.
5200 Blazer Parkway
Dublin, Ohio 43017

Re: SwRI Project No. 01.03051.01.060a FINAL REPORT

(Consisting of 2 pages)
Dear Mr. Stevens:

This letter constitutes our final report of tests conducted in general accordance with Boeing
Specification Support Standard (BSS5) 7239 on a 0.12 in. thick glass reinforced laminate with a gel coat
surface identified as Modar FRP panel (Miles Panel #1), received June 6, 2000. The results apply
specifically to the specimens tested, in the manner tested, and not to the entire production of these or
similar materials, nor to the performance when use in combination with other materials.

The specimen was conditioned in accordance with the standard and testing was performed on
. June 29, 2000, at Southwest Research Institute (SwRI), located in San Antonio, Texas. Triplicate tests
were performed with the pilot flame only. Toxic gas analyses were carried out using colorimetric
(Driiger) tubes on the following six gases: carbon monoxide (CO), hydrogen fluoride (HF), hydrogen
chloride (HCI), hydrogen cyanide (HCN), nitrogen oxides (NO, ), and sulfur dioxide (SO,). The results
are presented in Table 1 of this report.

If you should have any questions or comments or if [ can be of further assistance, please contact
me at 210/522-3726. 1 can also be reached by telefax at 210/522-3726 or electronic mail to

lorvis@swri.

Sincerely, Vi v—ﬁj Approw:d W

A. Leigh Orvis Mex B. Wenzel

Research Scientist Director

Material Flammability Section Department of Fire Technology
ALOVIs

Cwpdutare porisianchive 415 1060 fis

approval authorties. This report shall nat be reproduced sxcept in full, without the writien approval of SwiL MNeithar thes reapor nor tha fama of

This repost is for tha informaton of the clier, [t may be used in its antirety jor 1he purpose of SECUNNg DrotUCt ACCRpEANCE from duly constituted
. tha ingtitute shall De used i pubbcity or advestsing

% DETROIT, MICHIGAN (248) 353-2550 = HOUSTOMN, TEXAS (7T13) 8771377 & WASHINGTON, DC (301) 8a1-0283



TABLE 1

BOEING SPECIFICATION STANDARD (BSS) 7239
CONCENTRATION (PPM) AT 4 MINUTES OF TESTING

Client: Ashland Chemical, Inc.
SwRI Project No.: 01.03051.01.060a

Material ID.:* Miles Panel #1
Trade Name:* Modar FRP Panel; Modar 814 resin with ATH and gel coat

Description:* Glass reinforced laminate with a gel coat surface
Color: Gray
Test Date: June 29, 2000

Exposure Mode: With Pilot Flame Only

Type of Gas Sample No. | Concentration at 4 min Range of Measurement (ppm)
(ppm}

SRR — ————
* NOTE: ND = BELOW THE LOWER LIMIT OF THE MEASUREMENT RANGE

SAMPLE MASS: ORIGINAL RESIDUAL MASS LOSS
Run | 2881 2507 g 374¢
. Run2 27.29 g 2247¢ 482¢g
Run 3 31.39g 2560 g 3719¢g

Ashland Chemical, Inc. 2 SwRI Project No. 01.03051.01.060a
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION
DEPARTMENT OF FIRE TECHNOLOGY
FAX (210) 522-3377

ASTME 162-98
TEST FOR SURFACE FLAMMABILITY
OF MATERIALS USING A RADIANT

ENERGY SOURCE
TEST REPORT
CONSISTING OF 4 PAGES
Modar &4
MATERIAL ID: MILES PANEL NO. 1 75phr ATH

SWRIPROJECTNO.: 01.03048.01236a 8% Gfyss
TEST DATE: JUNE 20, 2000
REPORT DATE: JUNE 26, 2000 Gel Caat on Surface

Submitted by:

% AL el "

ANTHONY L. SAUCEDA
ENGINEERING TECHNOLOGIST

Prepared for:

ASHLAND CHEMICALS, INC.
5200 BLAZER PARKWAY
DUBLIN, OHIO 43017

Approved by:
é?{ia?.c ,g ’ Wmﬂ i

ALEX B. WENZEL
DIRECTOR
DEPARTMENT OF FIRE TECHNOLOGY
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INTROD 10N

This report presents the results of an ASTM E162 test on a specimen submitted by the Client,
tested at Southwest Research Institute (SwRI), located in San Antonio, Texas. The test is conducted in
accordance with the procedure outlined in ASTM E162-98, “Test for Surface Flammability of Materials
Using a Radiant Energy Source.”

Test specimens are preconditioned at 140°F for 24 hours followed by stabilization at 70°F and
50-percent relative humidity. The 6 x 18 in. specimen is affixed in a metal frame and the assembly is
placed in front of the 12 x 19 in. radiant panel at an inclined angle (30°) --being closer, 4.75 in. at top.
A 21to 3 in. pilot flame impinges on the uppermost area of the specimen and flame propagation advances
downward on the specimen. Observations such as dripping, cracking, delamination and distortion are
noted and recorded. The Flame Spread Factor (F,), Heat Evolution Factor (Q) and Flame Spread Index
(L)) are calculated using incremental flame front propagation rates and predetermined radiant panel
characterization formulae (I, = F, x Q).

The results apply specifically to the specimens tested, in the manner tested, and not the entire
production of these or similar materials, nor to the performance when used in combination with other
materials.

This standard should be used to measure and describe the properties of materials,
products, or assemblies in response to heat and flame under controlled laboratory conditions
and should not be used to describe or appraise the fire hazard of fire risk of materials, products,
or assemblies under actual fire conditions. However, results of this test may be used as
elements of a fire risk assessment which takes into account all of the factors which are
pertinent to an assessment of the fire hazard of a particular end use.

Ashland Chemicals, Inc. 2 SwHl Project No. 01.03048,01.236a



Client:
SwRI Project No.:

Material ID.:*
Trade Name:*
Description:*
Composition:*
Size:

Color:*
Thickness:
Mounting:

Exposure Time:

SUMMARY OF TEST RESULTS
ASTM El162

Ashland Chemicals, Inc.
01.03048.01.236a

Miles Panel No. 1

Modar FRP panel

Glass reinforced laminate with a gel coat surface (received on June 6, 2000)
Modar 814 resin with ATH and gel coat

Four pieces 6.0 x 18.0 in.

Grey gel coat surface

0.13 in.

The specimen was removed from the conditioning chamber and wrapped
with aluminum foil. The specimen was retained in the holder with a 6 x 18
section of 1 in. hexagonal steel wire mesh placed against the exposed face
and backed with 0.5 in. thick Marinite backer board.

15 minutes, or until the 15 in. mark and maximum temperatures were
reached, whichever occurred first.

BASE TEMP °C
MAX TEMP °C
DELTAT °C

TIME (Min:Sec)

IGNITION
3
6"
g
12"
15"

Ashland Chemicals, Inc.

From Client’s description

RESULTS
TEST 1 TEST 2 TEST 3 TEST 4

217.0 209.0 209.0 209.0
246.0 238.0 238.0 228.0
29.0 29.0 29.0 19.0
0:09 0:11 0:09 0:14
1:51 1:54 1:52 2:02
3:17 3:19 3:05 3:15
5:51 =5 - ==

3 SwRI Project No. 01.03048.01.236a



SUMMARY OF TEST RESULTS

ASTM El162
Client: Ashland Chemicals, Inc.
SwRI Project No.: 01.03048.01.236a
RESULTS (continued)
TEST | TEST 2 TEST 3 TEST 4
AVERAGE
F, 2.61 2.21 2.30 2.23 2.34
6.05 6.05 6.05 3.97 5.53
I, 15.79 13.36 13.91 8.85 12.98
FLAME SPREAD INDEX
AVERAGE: 13
RANGE: 9to 16

COMMENTS AND OBSERVATIONS

In run 1, there was discoloration to the 12 in. mark and charring to the 9 in. mark. Inruns 2 and
4, there was discoloration to the 11 in. mark and charring to the 8 in. mark. In run 3, there was
discoloration to the 11.5 in. mark and charring to the 7.5 in. mark. There were no flaming droplets or
burning pieces falling onto the floor in any run.

Ashland Chemicals. Inc. 4 SwRI Project Mo, 01.03048.01.236a
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TEST FOR EVALUATING THE SMOKE GENERATION
CHARACTERISTICS OF SOLID MATERIALS - ASTM
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TEST REPORT
CONSISTING OF 4 PAGES

MATERIAL ID: MILES PANEL #1

SWRI PROJECT NO.: 01.03051.01.061a
TEST DATE: JUNE 28, 2000
REPORT DATE: AUGUST 1, 2000

Submitted by: J 7 7.
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RESEARCH SCIENTIST
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|
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INTRODUCTION

This report presents the results of a smoke test (flaming mode only) in accordance with
ASTME 662-97, “Standard Test Method for Specific Optical Density of Smoke Generated by Solid
Materials,” tested at Southwest Research Institute (SwRI), located in San Antonio, Texas. The values
for the smoke generation of the material in this report were obtained in strict accordance with the
standard procedure. They shall be used solely to define the properties of the described materials when
exposed to heat and flames under controlled laboratory conditions. The results shall not be used as
measures of smoke hazard under actual fire conditions or for toxicological assessment.

This test method is used to determine the smoke generated by solid materials using a Smoke
Density Chamber. Specimens measuring 73 mm x 73 mm are tested in the vertical mode, while
exposed to a radiant heat flux of 2.5 watts per square centimeter, Triplicate runs are conducted in
each the flaming and nonflaming exposure modes. Results are expressed in terms of Specific Optical
Density (D,), which is defined as the measure of the amount of smoke produced per unit area by a
material due to nonflaming pyrolytic decomposition and flaming combustion.

The results apply specifically to the specimens tested. in the manner tested, and not the entire

production of these or similar materials, nor to the performance when used in combination with other
materials.

Ashland Chemical, Inc.

I3

SwRI Project No. 01.03051.01.061a



SUMMARY OF RESULTS
EXPOSURE: FLAMING

ASTM E 662
Ashland Chemical, Inc.
SwRI Project No.: 01.03051.01.061a
MATERIAL DESCRIPTION
Material ID.:* Miles Panel #1
Trade Name:* Modar FRP Panel; Modar 814 resin with ATH and gel coat
Description: Glass reinforced laminate with a gel coat surface (received June 6, 2000)
Color: Gray
Thickness: 0.12 in.

Specimen Orientation: Vertical
Radiant Heat Flux: 2.5 W/em?

* From client’s material description

SPECIFIC OPTICAL DENSITY (D,) DURING 20 MINUTES

RUN # 1.5 min 4 min MAXD, Time to MAX D, MAX D, (corrected)
(min:sec)
1 79.2 149.3 187.5 10:35 174.7
2 13 121.2 177.4 16:15 168.4
3 32.6 160.6 243.1 16:40 232.2
AVERAGE 377 143.7 202.7 191.8
OBSERVATIONS

In run 1, there was ignition at 50 seconds and smoke at 58 seconds. Flames reached the top of the
holder at 1 minute 40 seconds. Flaming ceased at 2 minutes 50 seconds, with re-ignition at 3 minutes 40
seconds. Flaming ceased at4 minutes 10 seconds, with re-i gnition at 6 minutes 10 seconds. Final flame was
outat 11 minutes 55 seconds. In run 2, there was ignition at 2 minutes 10 seconds and smoke at | minute
46 seconds. Flames reached the top of the holder at 2 minutes 20 seconds. Flaming ceased at 16 minutes.
Inrun 3, there was ignition at 39 seconds and smoke at 53 seconds. Flames reached the top of the holder
at | minute 15 seconds. Flaming ceased at 4 minutes 15 seconds.

SAMPLE WEIGHTS: ORIGINAL RESIDUAL WE L
Run # [: 2829¢ 1892 ¢ 937¢g
Run # 2; 2879 ¢ 20.86 g 793¢
Run # 3: 28.66 g 18.87 g 9.79¢g

Ashland Chemical, Inc. 3 SwRI Project No. 01,03051.01.061a



EXPOSURE: FLAMING
ASTM E662

Ashland Chemical, Inc.
SwRI Project No.: 01.03051.01.061a

Ashland Chemical, Inc. 01.03051.01.061a

Fun 1--O0
2’”‘“ 1 Run 2--+

g. 1800 Rl.lﬂ 3¢

T T T T T T i
L] -] iz na LL] L 0

TIME (MINUTES)

Ashland Chemical, Inc. 4 SwRI Project No, 01.03051.01.061a



SENT BY: 1-20-87 7 14:53 ;S&RI FIRE TECHNOLOGY- 614 790 6106:# 5713

ASTM E 1354-94 CONE CALORIMETER TEST REPORT
Hodar 1Y wth 15004, ATH

Cliant: Ashland Chemical Co. Tast Date:  Jan, 9, 1997 Spark: Yas
Matarial ID: 5957-86d Operator:  B. Covey Frame: Yos
Ornientation: Horizontal Heat Flux: 100 kW/m= Grid: Mo
TestNo.  Ignition Time Peak HRR Time to Peak  THR 60sHRR 180sHRR 300s HRA
(s) (kW/m?) (s) (MJ/m?) (kW/m?)  (kW/m?) (KW/m?)
0097-4 40 241 50 477 199 152 137
0097-5 42 227 260 54.3 199 149 148
0097-6 43 193 50 46,8 180 154 132
Average 42 220 120 49.6 183 152 139
Tast No. Initial Mass Final Mass MassLoss Mass Loss  10-80 MLR EHC SEA
(g) @ (@) (%) (g/m-s) (MJkg) (mfkg)
0007-4 62.7 34.8 27.9 44 8.9 17.1 269
0097-5 68.8 a5.0 h ] 48 8.3 174 az27r
0097-6 62.3 34,7 27.6 a4 8.7 17.0 2a2
Average 63.9 34.8 29.1 45 9.0 17.1 296

MATERIAL ID: 5057-66d

g5 8

HRER (kW/m7)

E

] oo 120 180 240 00 360 40 480 540

|_ ———009Td seeeas 00973 e 0076




SENT BY: 1-20-97 ¢ 14:56 :SwRI FIRE TECHNOLOGY- 614 790 610G:210/13

. ASTM E 1354-94 CONE CA LOFI IMETER TEST REPORT
Htt“aﬂ FRTT2. with 2% Halimoe, y Triaxtale
Cltent: Ashland Cheamical Co. Test Date:  Jan, 17, 1997 Spark: Yas
Material ID: 5857-66J Operator: ~ B. Covey Frams: Yes
Orientation: Horizontal Heal Flux: 100 kW/m? Grid: Mo
Tast Mo. Ignition Time Peak HRR Timeto Peak  THR 60sHRR 180sHRR 300sHRR
(s) {KW/m?) (s} (M ma) (kW/m#?) (kW/m?) (kW/ma)
0177-10 14 23 20 302 208 152 100
0177-11 15 234 30 349 210 164 112
0177-12 13 248 a0 304 208 1582 100
Average 14 237 47 31.8 208 156 104
TestNo.  Initial Mass Final Mass Mass Loss Mass Loss 10-00 MLR _ EHC SEA
(g) (g) (@) (%o} (g/me-s) (MJ/kqg) {m#/kg)
MN77-10 42,7 189 238 56 23.8 127 2506
m77-11 447 18.1 258 57 2141 13.8 2420
. 0177-12 42.5 18.5 240 56 26.2 12.6 2397
Average 43.3 18.8 24.5 56 237 13.0 2444

MATERIAL ID: 5957-66J
150

200 +

HRR (kW/m?)
2

8

3

0 &0 120 180 240 00 360

TIME (sec)
| ———— #* I} W00 0 2 sesses s —_—
! 0177-10 017711 017712 J




® Uitra SuperShield

High Performance Gelcoats
for Polyester Molding

@) FERRO



GENERAL COMPOSITION

Using special processing methods,
FERRO combines high quality
pigments, additives and reinforcements
with unsaturated polyester and propri-
etary low-VOC polyester resin vehicles
to create a line of gelcoats with out-
standing properties. On the surface,
these products provide an effective
barrier to chemicals, abrasion, impact,

and sunlight. Equally important is that
mechanical properties of these gelcoats
are virtually identical to resin/fiberglass
substrates resulting in composites with
the integrity of a monolithic structure.

FERRO gelcoats are available in a
range of viscosities, and are engineered
for easy application. Because their

rheological behavior is thixotropic,
viscosity varies in accordance with the
rate of application; when applied at high
speed, the gelcoats flow and blend read-
ily, but return to a highly viscous state
once they are allowed to remain still.

As a result, the material does not sag—
even on vertical surfaces—when applied
at recommended thicknesses.




STANDARD COLORS

Standard gelcoat colors shown below
are maintained in stock and are available
for immediate shipment (see previous
page for colors of sandable and tooling
gelcoats).

In addition, an entire spectrum of cus-
tom colors is available on short notice.

WHITE ARCTIC WHITE

LIGHT BEIGE

BEIGE

ORANGE

RED

GREEN

SEAFOAM

Using the latest in computerized color-

matching, Ferro can duplicate your
sample color, match OSHA, Munsel,
Federal Standard 595 or Pantone
color standards, or create special-
effect gelcoats including translucent,
pearlescent, and granite colors,

OFF WHITE LIGHT CREAM
l I
BATTLESHIP GRAY BLACK
SUNFLOWER MUSTARD
l I
SKY BLUE OCEAN BLUE

LIGHT GRAY

DARK BROWN

MIDMNIGHT BLUE

All orders are matched to Ferro
standards, or the retain of your
approved, custom gelcoat, ensuring
identical reproduction from order-
to-order.

DARK BEIGE

MAROOMN

YELLOW DARK SEAWEED

VIOLET



Ultra

GELCOATS

ULTRA™ 1-NPG and
ULTRA™ PLUS-NPG/ISO
GELCOATS

These gelcoats are suited for a broad
range of high quality, open-mold lay-up
applications including: boats/yvachts,
swimming pools, sanitaryware, sinks,
recreational vehicles, commercial/
mass transit vehicles, and industrial
components,

Ultra™ 1-NPG gelcoat utilizes a
proprietary, low viscosity, unsaturated
polyester resin vehicle containing a
high level of neopentyl glycol (NPG),
while Ultra™ Plus-NPG/ISO gelcoat
utilizes an isophthalic, acid-based
unsaturated polyester resin vehicle.

While the relative advantages of NPG-
and I1S0-based resins vary by application
and molder preferences, NPG resin is
considered to offer the greatest shelf
stability, ease of application and ease of
repair; 150 resin the greatest chemical
and water/osmosis resistance. (Pleasa
note that characteristics of the base resin
can differ significantly from that of the
final gelcoat formulation.)

Both Ultra 1-NPG and Ultra Plus NPGASO
gelcoat offer the complete range of fea-
tures you require of a high perfformance
gelcoat:

* Shelf stability

* Ease of application

= Color consistency

= Crack resistance

* Flexural strength

* Water/osmosis resistance

= Tear resistance

* Chemical resistance

= UV light stability

= Long term durability

UltraLowVOC

GELCOAT

UltralowVOC™ gelcoat incorporates the
same premium ingredients as standard
ULTRA gelcoat, with a proprietary paly-
ester resin vehicle produced using an
entirely new molecule patented by
FERRO. This breakthrough formulation
provides the same long-term, post-cura
performance as standard Ultra gelcoat,
while dramatically improving in-plant
molding operations as follows:

* 50 PERCENT REDUCTION
IN STYRENE EMISSIONS
Nat merely a gelcoat reformulation
with lower VOCs and higher viscosity,
UltraLowVOC gelcoat cuts styrene
emissions in half, improving worker
safety and helping to comply with EPA
and OSHA requirements.

* UP TO 60 PERCENT
LESS SHRINKAGE

UltraLowVOC gelcoat exhibits

ASTM D955 shrinkage ratings of 30
to 60 percent less than gelcoats using
comventional unsaturated polyester
base resins. Reduced shrinkage virtu-
ally eliminates pre-release problems,
while higher yield allows dramatic
reductions in both spraying time and
the amount of gelcoat purchased.

LESS OVERSPRAY
AT EQUIVALENT VISCOSITIES

Spray patterns are more easily con-
trolled, with less overspray waste
and greater affinity to the tooling
surface, while maintaining the same
gelcoat viscosity to which you are
accustomed.

UltraShield
HIGH PERFORMANCE
GELCOAT

UltraShield ™ high performance gelcoat
utilizes the same polyester resin vehicle
as Ultra 1-NPG gelcoat—a proprietary,
low viscosity, unsaturated polyester
resin vehicle containing a high level of
neopentyl glycol (NPG) offering excellent
shelf stability, ease of application and
ease of repair. In addition, it incorporates
a new generation of high performance
ingredients that set new standards for
the two most important criteria by which
gelcoats are judged: initial gloss and
long term durability.

« 100 TO 217 PERCENT
INCREASE IN GLOSS
AND COLOR RETENTION
After 1000 hours in Xenon arc weath-
erometer tests, UltraShield gelcoat
retains 80 to 95 percent of its original
gloss—compared with 30 to 40
percent for conventional gelcoat—
while demonstrating supericr color
retention, including greater resistance
to yellowing.

LOW-vOC
PREMIUM GELCOAT

The very latest in FERRO's long line

of gelcoat advances, SuperShield™
gelcoat utilizes the same patented
polyester resin vehicle as UltraLowViOC
gelcoat, offering 50 percent reductions in
styrene emissions, 60 percent reductions
in shrinkage, and reduced overspray at
equivalent viscosities.

In addition, SuperShield gelcoat
incorporates the same super-perform-
ance pigments and additives as
UttraShield high performance gelcoat,
increasing gloss and color retention
by 100 to 217 percent over that of
conventional gelcoats,

In the plant, on your mold, and in the

field, SuperShield gelcoat offers you a
level of performance unavailable with
any other formulation available today.



UltraSandable

GELCOAT

UltraSandable™ 1-SP gelcoat for
resin transfer molding (RTM) and
other applications is an ideal surface
for all secondary-finishing operations.
A high level of neopentyl glycol (NPG)
and other high quality ingredients,
together with refined processing
methods, result in an easy-to-sand
finish having desirable properties:

* Shelf stability

* Ease of application

* Excellent sandability

* Excellent paint adhesion

* Crack resistance

* Chemical resistance

* Long term durability

UltraSandable gelcoats are available in
black and gray as standard. Please con-
sult Ferro for product numbers, which
vary by application. Custom colors are
available on special order.

UltraPatch

PATCH BOOSTER

UltraPatch ™ patch booster is an
additive that significantly improves the
application, appearance and longevity
of gelcoat patches. Not a conventional
thinner or solvent, it offers:

* Faster cure

* Harder patch

* Superior gloss

* Superior color match

* Less halo

* Long-term durability

UltraPatch patch booster also eliminates
the need to thin, side-promote, or add
wax to gelcoat prior to patching.

Ultralooling

GELCOAT

UltraTooling™ gelcoat for mold making
offers:

* High gloss

* Excellent abrasion resistance

= Excellent solvent resistance

* Superior hardness

* Exceptional craze resistance

* Minimum distortion

To contrast with production gelcoat
color(s), tooling gelcoat is offered

in black, gray, green and tangerine.
Available in standard and heavy-metal-
free formulations.

UltraClear

GELCOAT

For marine metal flaking and sanitary-
ware such as cultured marble and onyx,
UltraClear™ gelcoat offers a comprehen-
sive range of benefits:

* Extrerme clarity

* Hydrolytic stability

* UV light stability

* Shelf stability

* Crack resistance

* Chemical resistance
* Long term durability

UltraClear gelcoat is used to enhance
and protect the color finish as well as
provide a deep, crystal-clear, non-
yellowing top coat for metal flake
finishes and sanitaryware, It is compat-
ible with all FERRO gelcoats covered in
this brochure. Please consult FERRO
for product numbers, which vary by
application.

& FERRO




TYPICAL UNCURED PROPERTIES

(based on 1.5% MEKP)

WNPG | NPGISO | LowVOC | NPG | LowdOC | STONE iy | Ciar
Gel time (minutes)* 10-14 8-12 8-14 12-16 8-16 B-12 12-16 7-9
Gel to peak (minutes) 15-20 12-18 512 14-22 B-14 10-18 14-22 12-18
Viscosity @ T7F 2300- | 2300- | 1900- | 2300- | 1800- | 2300- | 2000- | 1800-
(LVF #4 @ 60 rpm-cps) | 2000 | 2900 | 3100 | 2900 3100 2900 | 2600 | 2100
Thix index (6/60) 5.0-7.0 4.5-6.5 4.0-6.0 4.5-65 4,0-8.0 5.0-7.0 5.0-7.0 5.0-7.0
Wﬂ {Ibs.} 9.0-11.5 | 9.0-11.5 a-11 9.0-115 105-11.5 | 9.0-115 | 9.5-10.0 | 9.0-9.5
i, on 5 5 5 5 5 5 5 5
g o 4 4 a 4 4 o | ® %
e 4060 | 4060 | 60-180 | 6080 | 60-180 | 4060 | 4060 | 5070
S . 80 80 90 80 90 80 g0 | 80
Hide @ 15 mils, wet Complete | Complete  Complete | Complete| Complete |Complete | Complete|  NA
Patchability fumfich | Good | Good | Good | Good | Excellent | MA | Good | NA
Sag resistance (mils) 25-30 25-30 25-30 25-30 25-30 25.30 25-30 20-25

*Gel time to your specifications within parameters required 1o maintain product integrity,
**Actual transfer efficiency is affected by overspray, shrinkage, and heat transfer,

M-0B1T

Disclaimer and Limitation of Liability

The information contained in this data sheat has been developad through the application of accepted laboratory practice and is believed to ba reliable. Since the
conditions of this application and use of our products are beyond our control, no warranty or representation is expressed or implied regarding accuracy of the infor-
mation, the results to be obtained from the use of the product, or that such use will not infringa on any patent.

This information is furnished with the express conditions that the user will evaluate it thmuth testing and determine the suitability uf'magroducL Farro [:hl:!épnmuun
will not be liable for any i'l['ljul‘ﬁ' or dnm;al arising from the lication of this information. FERRD'S WARRANTY IS SET FORTH IN ITS STANDARD TERMS & CON-
DITION OF SALE AND IS LIMITED TO PRODUCT REPLACEMENT OR PURCHASE PRICE REFUND. FERRD DISCLAIMS ANY WARRANTY OF MERCHANTARILITY OR
WARRANT OF FITNESS FOR A PARTICULAR USE,

FERRO CORPORATION

Liquid Coatings and Dispersions Division

54 Kellogg Court 1301 North Flora Street

Edison, NJ 08817-2509 Plymouth, IN 46563-1395

Tel: 732-287-1930 Tel: 219-935-5131

Fax: 732-287-B966 Fax: 219-935-5278 .

E-Mail: infolcd@ferro.com
Web: www.ferro.com/dispersions
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ANNOUNCING
THE MOST

IMPORTANT
DEVELOPMENT
IN THE
HISTORY
OF GELCOAT




From the FERRO laboratories comes a
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breakthrough in gelcoat technology:

rShield

HIGH YITELD GELCOAT

& an entirely new molecule creates a superior class

UP TO 60 PERCENT

LESS SHRINKAGE

THAN CONVENTIONMNAL
GELCOATS

SuperShield high yield gelcoat
exhibits ASTM D955 ratings of

30 1o 60 percent less shrinkage
than conventional gelcoats. Such
higher yields allow dramatic reduc-
tions in both spraying time and the
amount of gelcoat you purchase.

SIGNIFICANTLY LESS
OVERSPRAY AT
EQUIVALENT VISCOSITIES
Gelcoats comprised of the new
SuperShield molecule exhibit out-
standing rheology for spray appli-
cations. Spray patterns are more
easily controlled, with less over-
spray waste and greater affinity to
the tooling surface—while main-
taining the same gelcoat viscosity
to which you are accustomed.

100 TO 217 PERCENT
INCREASE IN GLOSS AND
COLOR RETENTION

After 1000 hours in Xenon

arc weatherometer tests,
SuperShield high yield gelcoat
retains 80 to 95 percent of its origi-
nal gloss—compared with 30 to 40
percent for conventional gelcoats—
while demonstrating superior color
retention, including greater resis-
tance to yellowing.

50 PERCENT REDUCTION
IN STYRENE EMISSIONS
Not merely a gelcoat reformulation
with lower VOCs and higher vis-
cosity, SuperShield high yield gel-
coal is an entirely new generation
of gelcoat at the molecular level,
Gone forever are approximately
half of the styrene emissions that
lessen the effective amount of
material purchased, endanger the
health of workers, and come under
the increasingly intense scrutiny
of the EPA and OSHA.

of gelcoats with important advantages never before
available to the reinforced processor:

MECHANICAL
PROPERTIES EQUIVALENT
TO PREMIUM GRADES OF
CONVENTIONAL GELCOAT
For all of the advantages of
SuperShield high yield gelcoat,
you give up nothing; it provides
the same mechanical properties
you would expect from the highest
grades of conventional gelcoat
available including: exceptional
crack resistance, flexural strength,
water/osmosis resistance, tear
resistance, chemical resistance,
long-terrn shelf stability, and long-
term durability.

Imagine: revolutionary improve-
ments in quality, productivity,
plant hygiene, and bottom line
profit—by simply switching your
gelcoat. For technical data,
personal assitance, and free trial
information on SuperShield high
yield gelcoat, contact yvour FERRO
representative today.

& FERRO



SuperShield
HIGH YIELD GELCOAT

SuperShield high yield gelcoat
versus standard gelcoat:

Static Styrene
Emission g/m/hr Rule 1162 57.0 110.0

SeMcNant Rule 1162 53.0 Control
R, | Ao w00 o
m hours s i e b
?ﬁgﬂm"g;t!‘f“ ASTM D790 2.25 1.46
W o m ASTM D638 0.90 .58
%-:;ifn:cggqﬂﬂ Hra-dul:tlon ASTM D955 50.00 Control
semgreres | asmwooss wiae -
WVTR

g/m¥/day @ 28 mils ASTM ES6 6.13/3.15 6.04/3.18

Disclaimer and Limitation of Liability
The information contained in thes data shest has been developed through the
appication of accapted laboralory practice and = believed 1o be reltable. Since the condi-
ticrs of this upplic.ul:inn and use of our products sre beyvond our contrad, no warranty of
repregentation is axpressed or implied regarding accuracy of the information, the results
i to be obtained from tha use of the product, or that such uss will not infringe on any patent
This information is fumished with the express conditions that the user wll evaluats
it through testing and determina the suitability of the product, Fermo Conporation will not
be liabla lor sny injury or damage arising from the applicatson of this Information.
FERRC'S WARRANTY IS SET FORTH IN ITS STANDARD TERMS & CONDITION OF SALE
AND IS LIMITED TO PRODUCT REPLACEMENT OR PURCHASE PRICE REFUND. FERRD
i DISCLAIMS ANY WARRANTY OF MERCHANTABILITY OR WARRANT OF FITNESS FOA &

- PARTICULAR LUSE.

For a technical literature kit contact:

FERRO CORPORATION
Liquid Coatings and
Dispersions Division

1301 North Flora Street
Plyrmouth, IN 46563

Tel: 219-935-5131, ext. 2508
Fax: 219-935-56278
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Premium gelcoat shields
against U.V. extremes

“ULTRA SHIELD NPG" gelcoat has been devel
oped by Fermo to withstand the most extreme
weathering conditions, offering a higher level of
U resistance, fliesural strength, and gloss reten-
tion than any gelcoat produced to date by the
Company. The formulation also provides: excep-
tional water/osmosis resistance, crack and tear
resistance, chemical resistance, sheff stability,
ease of application, and ease of repair comparable
to the “ULTRA 1-NPG” high performance gelcoat
on which it is based.

"ﬂfaﬁssmmm
F.Ll'.‘.l] ATER

PROFESSIONAL GELCOATER

= HBERGIASSTGELEOAT Repyp

Free videos help
gelcoat professionals solve
application problems

Two free videos show advanced and
intermediate gelcoaters how to prevent
and cure the most common gelcoat
problerns. Topics coverad include:

* Selection of spray equipment

* Calibrating gelcoat/catalyst ratios

* Compensating for processing variables
* Mold preparation do's and don'ts

* Preventing wrinkling, porosity, crazing,
cracking, runs/sags, and inconsistent
thicknesses

* Spraying technigque do's and don'ts

* Eliminating air voids, surface scratches,

stress cracks, holes, and punctures
* Re-gelling problem spots
* Patching of textured surfaces
* Detailing of repaired surfaces

elcoal’
cataly sl
calibration

Az a refresher
course or a step-
by-step training
aid, these videos
can help you and
your personnel
produce better
looking, longer
lasting gelcoats, in
less time, at higher
profit margins.

Filrarglass punclure repai

For free videos call:
219-935-5131 ext. 2650#

FERRC CORPORATION

Liquid Coatings and Dispersions Division
1301 North Flora Street

Phyrnouth, IN 46563

Tel: 219-935-5131

Fax: 219-835-6278
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Sandable gelcoat is easy

to handle, finish
Ferra's “ULTRA 1-5P" sandable gelcoat for resin
transfer molding (RTM) applications contains a
high hevel of neopentyl ghvcol (NPG) and other
premium additives to impart a range of desirablis
characteristics: extended shelf stability, easy
application, excellent sandability/paintability,
resistance 1o chemicals and cracking, and bong
term durability

Tooling gelcoat

resists abrasion
Specially formulated for moldmaking, Ferro's
“ULTRA TOOLING GELCOAT" exhibits high gloss
and minimum distortion/shrinkage together with
exceptional craze resistance and hardness (Barcol
Hardness: 45 min. 1/8" Casting Model 934-1 after
48 hrs.). Available in white, black, gray, and tan-
gerine to contrast with production gelcoat colors,

Low-VOC gelcoat
retains properties

A LOWVOC GELCOAT™ introduced by Ferro
reduces styrene emissions by 40 to B0 percent,
improving workplace safety while retaining
excellent chemical and physical properties.
Based on a newly developed proprietany base
resin, the lowVOC formulation offers exception-
al sprayahility and ease of handling, and devel-
aps a tack-free film rapidly for easier processing
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GELCOATS

FERRO CORPORATION
igusd Coatings and
raion Division

1 Morth Flora Sireet
Plymouth, IN 46563
Tel: 219-935-5131
Fax: 219-835-5278

Ferro Industrial Products Lid.
B390-124th Street

Surrey, British Columbia
Canada V3W 3X9

Tel: 604-596-7138

Fax: 604-554-0813

& FERRO.

ULTRA PATCH BOOSTER

ULTRA Patch Booster is an additive
for gelcoats that significantly improves the
application, appearance, and longevity of
gelcoat patches. Not a conventional thinner
or solvent, it offers:

W Faster cure

W Harder patch

W Superior gloss

m Consistent cold weather performance
m Superior color match

W Less halo

m Unsurpassed long term weatherability

ULTRA Patch Booster also eliminates
the need to thin, side-promote, or add wax
to gelcoats prior to patching.

APPLICATION GUIDELINES
1. Mix Patch Booster thoroughly.

2. The recommended ratio mix is
4 parts of Patch Booster to 6 parts of
gelcoat. To this mix add 1.5% to 2%
MEKP. Mix and spray.

3. The acceptable method for measuring
small quantities of MEKP is with a
syringe.

4. Even athin sprayed layer will be ready

to sand in approximately one hour and
hard enough to buff soon thereafter.

5. Care must be taken not to over or under
catalyze, which may affect color.

6. Working time is approximately
5 minutes.

PLEASE NOTE:

This is an accelerated formulation
with a limited shelf life of 30 days.

TO THIS
MIX ADD

I\ 15-20%
N\ MEKP




ULTRA

GELCOATS

COLOR
SELECTION
GUIDE

& FERRO



“ULTRA 1-NPG GELCOAT

“ULTRA PLUS-NPG/ISO GELCOAT
“ULTRA SHIELD-NPG GELCOAT

STANDARD COLORS AT RIGHT
Standard colors are maintained in stock
for ULTRA 1-NPG, ULTRA PLUS-
NPG/ISO and ULTRA SHIELD-NPG
gelcoats, and are available for immedi-
ate shipment.

CUSTOM COLORS

An entire spectrum of custom colors

is available on short notice. Using the
latest in computerized color-matching,
Ferro can duplicate your sample color,
match OSHA, Munsel, Federal standard
585 or Pantone color standards, or
create special-effect gelcoats including
tmgslucent. pearlescent and granite
colars.

All orders are matched to Ferro stan-
dards or the retain of your approved,
custom gelcoat ensuring identical
reproduction from order-to-order,

ULTRA 1-SP SANDABLE
GELCOAT

Sandable gelcoats are available in black
and gray as standard. Please consult
Ferro for product numbers, which vary
by application. Custom colors are
available on special order.

ULTRA TOOLING
GELCOAT

To contrast with production gelcoat
color(s), tooling gelcoats are offered in
black (#GV01767), gray (#GV01768),
green (#GV44602) and tangerine
(#GV03894),

ULTRA CLEAR
GELCOAT

Clear gelcoat is compatible with ULTRA
1-NPG and ULTRA PLUS-NPG/ISO gel-
coats, and is used to enhance and
protect the color finish as well as pro-
vide a deep, crystal-clear, non-yellowing
top coat for metal flake finishes. Please
consult Ferro for product numbers,
which vary by application.

II
YELLOW  YELLOW

COLOR SHADES:  WHITE
LIGHT N/A 998 907
MEDIUM N/A 997 906
DARK N/A 996 905
GENERAL COMPOSITION

Ferro combines high quality pig-
ments, additives and reinforcements
in an unsaturated polyester resin
using special processing methods to
create a line of gelcoats with out-
standing properties. On the surface,
these products provide an effective
barrier to chemicals, abrasion, impact
and sunlight. Equally important, how-
ever, is that Ferro gelcoats offer
mechanical properties which are virtu-
ally identical to resin/fiberglass
substrates resulting in composites
with the integrity of a monolithic
structure.




==

=
YELLOW YELLOW YELLOW BLUE BLUE GREEN RED
901 ' 904 910 274 277 613 880
900 | 903 909 273 276 612 879
999 | 902 908 272 275 611 878

Ferro gelcoats are available in a range
of viscosities and are engineered for
easy application. Because their rheo-
logical behavior is thixotropic,
viscosity varies in accordance with
the rate of application; when applied
at high speed, the gelcoats flow and
blend readily, but return to a highly
viscous state once they are allowed
to remain still. As a result, the materi-
al does not sag—aeven on vertical
surfaces—when applied at recom-
mended thicknesses.




ORANGE BROWN BLACK BLACK
_ 886 883 877 104 ' 702 704
| 885 882 876 103 701 | 703
| 884 881 875 102 | 763 | 787

@) FERRO



ULTRA 1-NPG,

ULTRA PLUS-NPG/ISO
AND ULTRA SHIELD-NPG
GELCOATS

‘These three gelcoats are ideal for a
wide variety of open-mold hand lay-up
applications, including: boats/yachts,
swimming imols, sanitaryware, sinks,
recreational vehicles, commercial/mass
transit vehicles and industrial
components.

ULTRA 1-NPG gelcoat utilizes a
proprietary low viscosity vehicle
containing a high level of neopentyl
ﬁ;cnl (NPG) resin, while ULTRA PLUS-
G/ISO gelcoat utilizes an isophthalic
acid-based NPG resin system.

While the relative advantages of NPG-
and 1SO-based resins vary by agplica-
tion and molder preferences, NPG resin
is considered to offer the greatest shelf
stability, ease of application and ease
of repair; IS0 resin the greatest chemi-
cal and water/osmosis resistance.
However, please note that character-
isitics of base resin can differ
significantly from that of the final gal-
coat formulation.

Both ULTRA 1-NPG and ULTRA PLUS-
NPG/ISO gelcoats combine superior
ingredients to optimize every feature
you look for in gelcoat:

Shelf stability

Easy application

Color consistency

Crack resistance

Flexural strength
Water/osmosis resistance
Tear resistance

Chemical resistance

UV light stabili
Lnng?tﬂrm dur%iliw

For end products exposed to extreme
weathering conditions, ULTRA SHIELD-
MNPG offers an added measure of UV
resistance and flexural strength, while
maintaining a high gloss finish.

For marine anti-fouling applications,
Farro also offers COP EI?ELAD‘
anti-fouling coatings with high copper
content, eliminating the need for bot-
tam paint in many applications.

ULTRA 1-SP
SANDABLE GELCOAT

ULTRA 1-5P sandable gelcoat for resin
transfer melding (RTM] applications is
an ideal surface for all secondary
finishing operations. A high level of
neopeantyl glycol (NPG) and other high
quality ingredients, together with
refined processing methods, result in
an easy-to-sand finish with ideal
propertigs:

® Shelf stabili

Easy application
Excellent sandability
Excellent paint adhesion
Crack resistance
Chemical resistance
Long-term durability

ULTRA TOOLING
GELCOAT

ULTRA tooling gelcoat
for mold-making offers:

High gloss

Excellent abrasion resistance
Excellent solvent resistance
Superior hardness
Exceptional craze resistance
Minimum distortion

CATALYZATION
9% active oxygen MEKP @ 23°C

CURED GELCOAT
(Barcol Hardness 1/8" Casting Model
934-1, after 48 hrs., 45 min.)

¢

ULTRA CLEAR
GELCOAT

For marine metal flaking and sanitary-
ware, such as cultured marble and
onyx, ULTRA clear gelcoat offers a
comprahensive range of benefits:

Excellent clarity
Hydrolytic stability
UV light stability
Shelf stability

Crack resistance
Chemical resistance
Long-term durability

/fé’;;/gé

TYPICAL éz &
UNCURED 3 d_"?
PROPERTIES
bdemrinneen /| /&S F

N /& § /8 §
Gel time (minutes)® 10-14 8-12 12-16 8-12 12-16 78
Gel to peak (minutes) 15-20 12-18 14-22 10-18 14-22 1218
Viscosity @ 77°F 2300- 2300- 2300- 2300- 2000- 1800-
(LVF #4 @ 60 rpm-cps) 2900 2900 2900 2800 2600 2100
Thix index (6/60) 50-70 | 4565 | 4565 | 50-7.0 | 5.0-7.0 | 5.0-7.0
Weight/gal. (Ibs.) 9.0-11.5 | 9.0-11.5 | 9.0-11.5 | 5.0-11.5 | 9.5-10.0 | 9.0-8.5
Stability @ 150°F
(days minimum) o 5 5 5 5 .
Hegman grind
1ﬂ'alﬂ'lil'l"ll.lm} - 4 4 4 - §
Film cure @ 77°F
irrilxites) 40-60 40-60 60-80 40-60 40-60 50-70
Approx, coverage
(sprayed @& 20 mils, 80 80 B0 BO BO B0
wet, sq.ft./gal.)**
Hide @ 15 mils, wet Complete | Complete | Complete | Complete | Complete| N/A
Patchability (Ferro patch
booster racommended) Good Good Good N/A Good N/A
Sag resistance (mils) 256-30 25-30 256-30 25-30 25-30 20-25

*Gel time to your spacifications within parameters required 1o maintain product ntegrity,
**Actual ransfer efficiency is affected by overspray, shrinkage, and heat transfer.

& FERRO




FERRO CORPORATION
Liquid Coatings and
Dispersions Division

1301 Morth Flora Strest Ferro Industrial Products Ltd.
Plymouth, IN 46563 8390-124th Street
Tel: 219-935-5131 Surrey, British Columbia
Fax: 219-935-5278 Canada VIW 3X8

Tel: 604-599-4928
3391 Route 157 Fax: 604-594-0813

MN.D. Du Mont-Carmel
Quebec, Canada GOX 3J0
Tel: 819-378-6169

Fax: 819-378-7291

Plastics Hamtfacwrlng Locations Worldwide

MNORTH AMERICA ASIA AND PACIFIC
UNITED STATES AUSTRALIA
Edison, New Jersey Rockdale

Evansville, Indiana
5. Plainfield, Mew Jersey  LATIN AMERICA
Stryker, Ohio MEXICO

Mexico, D.F
EUROPE
FRANCE VENEZUELA
Fosses Valencia
St. Dizier

HOLLAMND
Rotterdam

PORTUGAL
Lisbon

SPAIN
Castellon

UNITED KINGDOM
Aldridge, England

Disclaimer and Limitation of Liability

The information contained in this data sheet has been developed
through the application of accepied laboratory practice and is belaved 1o be
ridiable. Since the conditions of this application and use of our products are
beyvond our contrel, no wartanty or representation s expressed or implied
regarding accuracy of the information, the resulis to be obtained from the use
of the product, or that such use will not infringe on any patent.

This information is furnished with the express conditions that the user
will evaluate it mrﬂu?h testing and determing the suitability of the product.
Ferro Corporation will not be liable for any injury or damage ariﬁingr'[mm thax
application of this information. FERRO'S WIRHIEANTY 15 SET FORTH IN ITS
STANDARD TERMS & CONDITION OF SALE AND IS LIMITED TO PRODUCT
REPLACEMENT OR PURCHASE PRICE REFUND. FERRO DISCLAIMS ANY
WARRANTY OF MERCHANTABILITY OR WARRANT OF FITNESS FOR A
PARTICULAR USE

& FERRO
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GELCOATS FOR
PROCESSING

FERRD CORPORATION
Liqueed Coartings

ar Dispersions Division

54 Kellogg Court

Edison, N.J (8817-2504

Tek T32-287-1930

Fax: 732-287-8966

1301 Morth Flora Strest
Plymputh IN 46563-1385
Tel: 219-835-5131

Fax; 219-935-52748

& FERRO

UitraShield ™ Gelcoat is made to
provide superior performance on UV
light stability. long term durabslity,
and high gloss retention using
optimized pigment fillers and resin
systams. When cured properly, this
product exhibits excellent chemical
resistance and physical resistance
properties over standard gelcoats, The
product has excellant sprayability as
wall as a tack-free film cure for faster
and trouble-Tree processing.
UltraShield ™ Gelcoat is designed for
application using airless spray
equipment. Allow 1o cure for
approximately 60-B0 minutes prior to
subsequent manufacturing steps.
Elevated temperatures may pemmit
quicker eycle times, but nead to ba
determinad in the individual operation,
Please discuss your specific needs
with your Farro Sales Representative.

UltraShield ™ Gelcoat
High NPG* Base

Typical Product Propertias
[tested at 25« C (77«F)

L]

Viscosity (Brookfleld LVF#4
@ 60 RPM| - 2000-2900
mPa.s

Gal Time [1.5% mathyl ethyl
ketone peroxidel - 12-16
minutes

Cure Time - 80 minutes max.

Specilic Gravity - 1,08 -
1.38

*NPG-NED Pentyl Glycol, a
Product of Eastman
Chemical

100
a0
60
40
20

]

80 DEGREE GLOSS

WEATHEROMETER EXPOSURE
GLOSS RETENTION

-uuna SHIELD

800 1000

HOURS EXPOSED
smnomnlsu




TRA

FERRO CORPORATION
Plastic Colorants and
Dispersions Division

id Coatings Business

1 North Flora Street
Plymouth, IN 46583
Tel: 219-835-5131
Fax: 219-935-5278

Ferro Industrial Products Lid,
B390-124th Sirest

Surrey, British Columbia
Canada V3aW 3X9

Tel: 604-596-7138

Fax: 604-594-0813

& FERRO

ULTRA PLUS-NPG/ISO GELCOAT

ULTRA Plus-NPG/SC gelcoat
for polyester laminate applications is
comprised of the finest quality pigments
dispersed in an isophthalic acid-based,
neopentyl glycol (NPG) resin system.
Superior ingredients, together with perfected
manufacturing techniques and rigid quality
control standards, optimize every feature
you look for in a gelcoat:

m Shelf stability m Chemical
m Easy application resistance
m Color consistency —m UV light stability

W Crack resistance W Long term
m Waler resistance durability
W Tear resistance

UNCURED GELCOAT

PROPERTIES
(All properties based on 1.5% M.EK.P.)

m Gel time @ 77°F to your specifications
(within parameters required to maintain
product integrity)

m Gelto peak:................ 15 - 20 minutes

m Viscosity @ 77°F
(LVF #4 @ 60 rpm): ... 2300 - 2900 cps

m Thix index (6/60). ....... 50-60

m Weight per gallon: ...... 9.8 - 10.8 lbs.

m Stability @ 150°F ..... 5 days minimum

m Hegman grind............. 5 minimum

W Film cure @ 77°F: ...... 40 - 60 minutes

W Hide @ 15 mils {wet). . complete

m Coverage................... approx. 80 sq.ft./
gal., sprayed
@ 20 mils {wet)
m Faichability: ................ good (Ferro
paich booster
recommended)
CURED GELCOAT
PROPERTIES
m Tensile test (ASTM D638 IV):
Elongation: ................. 28-35%
Tensile strength. ........ 6000 - 8500 psi
Modulus elast.: .......... 0.25- 0.33 x 10° psi
m Coefficient of linear
EXpANSION. .................. 5.1 x10%in/in.“C
W Linear polymerization
shrinkage
(ASTM 2566). ............. 0.0165 - 0.0180 in./in."C

m Barcol hardness: ........ 38-45,in1/8"
gelcoat casting

CURED COMPOSITE
PROPERTIES
{Gelcoat with laminate)

WITH
;“f,f.f WITH DICYCLO-

0 GENERAL | PENTADEINE
BEND PURPOSE | (DCPO)
TEST (GP) MODIFIED
(ASTMD790) | HESIN RESIN
PERCENT =
ELONGATION | 7722 el
TENSILE

12.000- 10,000
iSJQ}E it 16,000 13,000
MODULUS OF
ELASTICITY B0-10x10° | BO-1.0x%10¢
(PSI)
Blister resistance:

(Boiling water exposure test, with panels
evaluated according to A.N.S.I. procedures)

& TOOIES. o.iniriiiianiss excellent
@200 5. .......coccnrcririns fair-good
TYPICAL APPLICATIONS

Marine, sanitaryware, recreational
vehicles, and other open mold hand lay-up

applications.

COLORS

An entire spectrum of custom colors is
available on short notice. Using computer
spectrophotometry, Ferra can match your
color sample, or refer to complete files of
OSHA, Munsel, Federal Standard 595
Series, or Pantone® matching systems.

All orders are matched fo Ferro
standards, or the retain of your approved,
custom color, ensuring identical color
regroduction from order to order.
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GELCOATS

FERRO CORPORATION
Liquid Coatings and
lon Division

1 Marth Flora Street
Plymouth, IN 46563
Tel: 218-335-5131
Fax: 219-835-5278

Ferro Industrial Products Lia.
B380-124th Strest

Surray, British Columifa
Canada Vaw axs

Tel: 604-596-7138

Fax: 804-594-0813
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ULTRA TOOLING GELCOAT

ULTRA Tooling Gelcoat is specially
formulated for moldmaking.

The plug to be duplicated must first be
waxed to permit positive release. ULTRA
Tooling Gelcoat is then applied using air
atomizing spray equipment, and laminated using
a tooling resin or equivalent.

The resulting surface offers a range of
advantages facilitating high quality molding:

m High gloss

m Excellent abrasion resistance
m Superior hardness

W Exceptional craze resistance
m Minimum distortion

To contrast with your production
gelcoat color(s), tooling gelcoats are offered
in four colors:

m White m Gray
m Black m Tangering
APPLICATIONS

Marine, sanitarywars, recreational
vehicles, and other open mold hand lay-up
applications.

ViscosiTy
Brookfield Mode! LVF, Spindle #4, @ 23°C.
1. 6 rpm: 11,000 cps to 14,000 cps.

2. Thix @ 6/60: 5.0 to 6.5.
CATALYZATION
9% active oxygen MEKP @ 23°C.
1. Do not catalyze with less than 1%, or more

than 2% catalyst (by total weight of gelcoat).

CURE DATA
1. Gel time: 8-15 min. with 1.5%-9% active
oxygen MEKP @ 23°C.

2. Volumetric shrinkage under 10%.
3. Sag resistance 25-30 mils.

CURED GELCOAT
1. Barcol Hardness 1/8" Casting Model
934- 1, after 48 hrs. (45 min.).

Since Tooling Gelcoat contains solvent,
all solvent must flash-off before Barcol test.
Contact supplier for specific test criteria.

CAUTION

m Do not use varnish as a sealer or finish
coating when preparing a plug for
moldmaking. Even if the varnish is well
waxed and coated with a parting film,
sufficient styrene monomer from the
gelcoat can pass through the barriers to
soften the varnish which will act as an
adhesive between the mold and the plug.

m A high heat distortion tooling resin
or equivalent should be applied at the
coverage rate of 80 sq. ft./gal., while
precisely following the resin manu-
facturers recommended laminafing
proceduras.

m Please note 90-day shelf life.

APPLICATION GUIDELINES
1. Agitate well before using.

2. The gel time of this product may change
with aging. Check it to your specifica-
tions. If it is not within specifications, or
over 90 days old, contact your Ferro
sales representative.

3. Do not use less than 1%, or more than
2%, of MEKP catalyst.

4, Use only clean and properly adjusted
spray equipment.

5. Prepare a 1/4 " thick casting with
sprayed material at the time the gelcoat
is sprayed into the mold. The Barcol
Hardness of this casting should reach 40
within two days. Retain this casting,
identified as to mold and date.

6. Spray catalyzed gelcoat on two small
(approximately 2 ft. x 2 ft.) test panels at
the same time that the tooling gelcoat is
sprayed inta the mold. Carefully use the
same spray procedures as used on the
mold. When the test panels have gelled,
strip one and inspect it for porosity
before proceeding further with the
construction of the moid. Laminate the
second panel using the same procedure
used on the production mold. Retain this
panel for possible future evaluation,
identified as to mold and date.

The Application Guidslines above also
appear on the Tooling Gelcoat container.



LIQUID COATINGS & DISPERSIONS DIVISION
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TELEPHONE (218} 535-5131
FACSIMILE (215) 935-5278

UltraShield ™ Gelcoat

High NPG* Base
Data Sheet - 2/96

Ultra Shield ™ Gelcoat is made to provide superior performance on UV light stability,
long term durability, and high gloss retention. When cured properly, this product
exhibits excellent chemical resistance and physical resistance properties over standard
gelcoats. The product has excellent sprayability as well as a tack-free film cure for faster
and trouble-free processing. Please discuss your specific needs with your Ferro Sales

Representative.

TYPICAL PRODUCT PROPERTIES:
Tested at 250 C (77 F)

. VISCOSITY (Brookfield LVF#4 @ 60 RPM) 2000-2900 mPa.s
GEL TIME (1.5% methyl ethyl ketone peroxide) 12 - 16 minutes
CURE TIME 80 minutes max.
SPECIFIC GRAVITY 1,08 - 1,38

Ultra Shield ™ Gelcoat is designed for application using airless spray equipment. Allow
to cure for approximately 60-80 minutes prior to subsequent manufacturing steps.
Elevated temperatures may permit quicker cycle times, but need to be determined in the

individual operation.
*NPG-Neo Pentyl Glycol, a Product of Eastman Chemical

The information contained in this data sheet has been developed through the application of accepted
laboratory practice and is believed to be reliable. Since the conditions of application and use of our
products are beyond our control, no warranty or representation is expressed or implied regarding
accuracy of the information, the results to be obtained from the use of the product, or that such use
will not infringe on any patent. The information is furnished with the express conditions that the user
will evaluate it through testing and determine the suitability of the product. Ferro Corporation will
not be liable for any injury or damage arising from the application of this information. Ferro's

. warranty 1s set forth in paragraph 5 of its standard terms & conditions of sales and is limited to
product replacement or purchase price refund. Ferro disclaims any warranty or merchantability of

warranty of fitness for a particular use.
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SECTION I - PRODUCT IDENTIFICATION n/6/97

-------------------------------------------------------------------------------

Supplier: FERRO CORPORATION - PLYMOUTH Information Phone: 1-219-935-5131
1301 N. FLORA ST. Emergency Phone: 1-216-£41-5324

CHEMTREC Phone: 1-800-424-9300

PLYMOUTH IN 46563 =--cocmmmmmmmm ..

! HMIS Hazard Ratings: Health - 2%
Product Class: Polyester Gelcoat ! none -> extreme Fire - 3
Trade Name : Neutral Wheat US Gelcoat '0 ---> 4 Reactivity - 2

Product Code : B82-710010 !

C.A.5. Number: MIXTURE ! Personal Protection - J

e it B 8 F e e g e pan e —— e E e b b b b b b bt it iR RET TR T T e reEr e,

SECTION 1II - HAZARDOUS INGREDIENTS

———————————————————————————————————————————————————————————————————————————————

Weight --- Exposure Limits ---- VP
Ingredients CAS # ¥ ACGIH/TLV OSHA/PEL mm HG
Unsaturated Polyester TRADE SECRET 20-50 N.E. N.E. N/AP
Styrene Monomer 100-42-5 20-50 20 ppm 50 ppm 4.5
STEL = 40 ppm 100 ppm @ 20C
Unsaturated Polyester 68511-26-2 1-5 N.E. N.E. N/AP
Magnesium Ferrite 12068-86-9 1-5 N.E. N.E. N/AP
Titanium Dioxide 13463-67-7 5-20 10 mg/M3 10 mg/M3 N/AP
Barium Sulfate 7727-43-7 1-5 10 mg/M3 10 mg/M3 N/AP
alc 14807-96-6 5-20 2 mg/M3 2 mg/M3 N/AP
d\ﬂagnes ium Silicate)
morphous Fumed Silica 112945-52-5 1-5 10 mg/M3 & mg /M3 N/AP
Methyl Methacrylate Monomer B0-62-6 5-20 100 ppm 100 ppm 28
@ 20C
Silica, Crystalline Quartz 14808-60-7 < 1. .1 mg/M3 @ mg/M3 N/AP

*** ALL Ingredients in this product are listed in the T.S.C.A. Inventory.

Effective June 28, 1994 the EPA has deleted Barium Sulfate

from the category "Barium Compounds" on the list of toxic

chemicals under SARA 313. See Federal Register 40 CFR Part 372.

@ The ACGIH/TLVs (listed above) and the following OSHA/PELs for
Crystalline Silica {quartz and/or cristcbalite) are both for
respirable forms. The OSHA gquartz PEL is a formula: 10mg/m3
divided by [¥ quartz +2]. The OSHA cristobalite PEL is a
formula: 5Smg/m3 divided by [% cristobalite +2]. Both are
determined by respirable dust monitoring and analysis.
Refer to 29 CFR 1910.1000 Table 2-3.

N.E. = Not Established
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SECTION III - PHYSICAL DATA

Beiling Range: a0 145 Deg. O Vapor Density: Heavier than Ai

Evap. Rate: Slower than n-Butvl Acebars Liguid Densitv: Heavier than Warcar,

ir =4 Bl - o iy Tl [ - ; =17 s O - -

valablles vol 5 50.8 WG L per gal 1 Pounds
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o =L Pl ¥ - DeY = L0 u. 33 FauUunas.
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SECTION IV - FIRE AND EXPLOSION HAZARD DATA
Flammability Class: IC Flash Peint: 29 C TCC LEL: 1.10% UEL: 12.50%
-EXTINGUISHING MEDIA:
Foam, Dry Chemical, CO2
-SPECIAL FIREFIGHTING PROCEDURES
Keep persconnel removed and upwind of fire. Wear self-contained
breathing apparatus. Wear full protective equipment/clothing.
Treat as oil fire. Fight fire from a distance; sealed
containers can rupture explosively when heated. Water may be
used to keep fire-exposed containers cool until fire is out.
-UNUSUAL FIRE & EXPLOSION HAZARDS:
Flammable liquid. Vapors may form explosive mixture with air.
Can polymerize when heated. Combustion can produce toxic gases.
Vapors are heavier than air, can travel along the ground or
through ventilation systems, and be ignited by sparks, flames or
static discharge.
Combustion can produce toxic gases.
UNSATURATED POLYESTER: Fire may produce poisonous or irritating
gas, fumes or vapor. Excessive heat may trigger polymerization
of confined material. Containers may explode in heat of fire.

SECTION V - HEALTH HAZARD DATA
-PERMISSIBLE EXPOSURE LEVEL:
See Section II.
-EFFECTS OF OVEREXPOSURE:
Ingestion causes a burning sensation of the mouth and throat,
and gastrointestinal tract irritation.
Styrene Monomer is a skin, nose and respiratory tract irritant,
and may cause dermatitis. Skin permeation may occur.
It is a severe eye irritant and can cause stinging, tearing,
redness and swelling, and possible corneal damage.
Inhalation can cause central nervous system {(CNS) depression
with nausea, headache, dizziness and other CNS effects.
High levels (1000 ppm) can cause anesthetic effects. May be
fatal at 10,000 ppm Styrene.
IARC has classified Styrene as a possible carcinogen (Class 2B).
There is currently not sufficient evidence to indicate that
Styrene is a human carcinogen. The IARC 2B classification is
based on animal data generated on Styrene QOxide. Styrene Oxide
is a metabolite of Styrens.
UNSATURATED POLYESTER:
If ingested may cause gastrointestinal disturbances. Symptoms
may include irritation, nausea, vomiting and diarrhea. Contact
with the skin may cause skin irritation. Repeated dermal
exposures can result in an eczematous dermatitis caused by
primary irritation and/or sensitization. INHALATION - repeated
Oor prolonged exposure to high vapor concentrations may be
irritating to the mucous membranes and upper respiratory tract.
TITANIUM DIOXIDZ: Results of a Dupont epidemiology study showed

that employses who had been exposed to Titanium Dioxide

=F 1

= ¥ - - - ey -
R ner lung cancer -har
gman ng lung cancer cthan
= ¥ — .r-

Lo |
i "

ware .at D

W

| A e e el
¥

% [1L L LM A1 OMAiCe

employeas wio nad nc DoEn 2XD0nge Co

cant



Page: 3 FERRC CORPORATION - PLYMOUTH
Material Safety Data Sheet for: Neutral Wheat US Celcoat (82-710010)

‘I--‘-‘----‘----S#"---*ﬂ--‘ﬁ'I'.‘--ﬁ-'--.-ﬂ'-.-ti'--lﬂl*---!---’--l“‘---tk------
SECTION V - HEALTH HAZARD DATA (cont.)
-EFFECTS OF OVEREXPOSURE: (cont.)

pigments. Based on the results of this study Dupont concluded

that Ti02 pigments will not cause lung cancer or chronic

respiratory disease in humans at concentrations experienced in
the work place.
TALC (no Asbestos) :

ACUTE: May cause mechanical eye irritation. Excessive

exposure may cause bronchitis,

CHRONIC: Prolonged exposure to excessive quantities of Talc
can result in scarring of the lungs or in the
covering of the lungs.

METHYL METHACRYLATE:

Methyl Methacrylate is a skin, nose and throat irritant and can

cause allergic skin rashes. Skin permeation may occur,

It is a severe eye irritant and can cause discomfort, tearing,

blurring of vision and possible corneal damage.

Inhalation can cause headache, nausea, weakness and lung

irritation with cough, discomfort and shortness of breath.

Temporary sensory nervous system effects can occur, as well as

abnormal kidney function tests and temporary elevation of blood

pressure.
-FIRST AID:
INHALATION: If inhaled, move individual to fresh air. Make
. comfortably warm but not hot. Use oxygen or

artificial respiration as required. See a
physician if irritation is present or persists.
SKIN: 1In case of contact, remove contaminated clothing. Wash
thoroughly with socap & plenty of water. See a physician
if irritation is present or persists. Launder
contaminated clothing before reuse.
EYE: Immediately flush eyes with plenty of water for at least
15 minutes and get prompt medical attention.
INGESTION: If swallowed, call a physician immediately. Induce
vomiting only at the instructions of a physician.
Never give anything by mouth to an unconscious
persorn.
NOTE TO PHYSICIAN: Vomiting can cause aspiration of the liguid
into the lungs, which can cause chemical
pneumonitis, which can be fartal.

-ll""--:--Hﬂ*-z!.ﬂlr-'----q--l--—-----s-----::--nh--::-wu-:‘—--ﬂ'-l::w:z-s-rs‘.:-t-v-

SECTICN VI - REACTIVITY DATA
STABLITY: [ 1 Unstable fx] Scable
HAZARDCUS POLYMERIZATION: [#] May occur [ 1 Will not occur

INCOMPATIBILITY:
Styrene is incompatible with strong acids & bases, peroxides,
oxidizers, aluminum chloride and metallic hydrides.
POLYESTER: Strong acids, peroxides, oxidizing agents.

l Methyl Methacrylate is incompatible with oxidizing and redu
-

agents. MMA is a strong solvent and can soften paints & ru
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SECTION VI - REACTIVITY DATA (cont.)
~CONDITIONS TO AVOID:
Avoid excessive heat and inadvertent addition of catalyst.
POLYESTER: Avoid exposure to heat, open flame or contamination
with oxidizing agents. Dissolution of material with
uninhibited unsaturated monomers can result in exothermic
autopolymerization.
-HAZARDOUS DECOMPOSITION PRODUCTS :
Oxides of Carbon; incompletely burned hydrocarbons.
POLYESTER: Oxides of Carbon; low molecular weight
hydrocarbons; Organic Acids.

SECTION VII - SPILL OR LEAK PROCEDURES

-STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Remove all sources of ignition. Ventilate area and maintain

ventilation. Use all described protective measures & equipment.

Use absorbant material, such as clay or sand, to collect and

contain for salvage and disposal. Prevent runoff from entering

drains, sewers or waterways.

Styrene Monomer has a Reportable Quantity (RQ) = 1000 1bs.

Methyl Methacrylate has a Reportable Quantity (RQ) = 1000 lbs.
-WASTE DISPOSAL METHOD:

Follow all applicable Federal, Provincial, State and Municipal .

laws, regulations and by-laws. Package in U.N. approved

containers and transport to an approved treatment, storage and

disposal (TSD) facility.

(Also see Section X.)

Cleaned-up material may be a RCRA Harzardous Waste (D001, D003)

--#-l-%'-IIIh--"---!H--I-s-'-'--i-—"-"-h---’-u----'-H-n---h-ﬂ----l-----—---l--lh‘-t!zs

SECTION VIII - SPECIAL PROTECTION INFORMATION:
-RESPIRATORY PROTECTION:
In the absence of proper ventilation use NIOSH/MSHA approved
organic chemical cartridge respirator. 1In emergency situations,
or when used in confined spaces, use self-contained breathing
apparatus or other air supplied full-face respirator.
-VENTILATION:
Ventilate to maintain exposure below published exposure limits.
Use explosion proof motors and wiring.
-PROTECTIVE GLOVES:
Use new, impervious butyl rubber gloves. Replace every four
hours, or as often as needed Lo maintain protection.
-EYE PROTECTION:
Use chemical safety goggles or full-face shield.
-OTHER PROTECTIVE EQUIPMENT:
Safety showers and eye wash stations within 10 seconds of work
station. Where splash can occur, use an apron.
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SECTION IX - SPECIAL PRECAUTIONS

-PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:
Avoid contact with eyes, skin, clothing. Avoid breathing vapor,
mist or spray. Use with good ventilation. Wash thoroughly
after handling. Store in cool, dry area in closed containers
away from incompatible materials. Store away from sunlight,
heat, sparks and open flames. Do not smoke in work area. Do
not store near food or feed.
DO NOT STORE ABOVE 100 degrees F (38 degrees C)!

-OTHER PRECAUTIONS:
Since emptied containers retain product residues (vapor, liquid
or solid), ALL HAZARD PRECAUTIONS LISTED IN THE MSDS MUST BE
OBSERVED!
Avoid improper addition of promotor and/or catalyst. Consult
product bulletin. Promotors (metal organics such as Cobalt, or
Analine type) and catalyst {organic peroxide type) used with
this product, should always be premixed separately into the
product. ** NEVER MIX PROMOTORS & CATALYST DIRECTLY TOGETHER *#*

SECTION X - REGULATORY INFORMATION

-SARA TITLE III SECTION 313:
This product contains the following toxic chemicals subject to the
reporting requirements of section 313 of the Emergency Planning
. and Community Right To Know Act of 1986 and of 40 CFR 372:

Percent by

CAS# Chemical Name Weight
100-42-5 Styrene Momomer 28.05
71-43-2 Benzene 0.
BO-62-6 Methyl Methacrylate Monomer 6.

-PROP 65 (CARCINOGEN) :
WARNING: This product contains a chemical known to the state
of California to cause cancer.

CASH Chemical Name

71-43-2 Benzene

Talc may contain up to 1.0% Quartz rystalline Silica) by w
14B08-60-7 Sillica rysta artzg
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SECTION X - REGULATORY INFORMATION (cont.)

-PROP 65 (REPRODUCTIVE TOXICANTS) :
WARNING: This product contains a chemical known to the state
of California to cause birth defects or other reproductive harm.

CAS# Chemical Name

-PROP 65 (BOTH CARCINOGEN AND REPRODUCTIVE TOXICANTS) :
WARNING: This product may contain a chemical known to the state of
California to cause cancer or birth defects or other reproductive harm

CASH Chemical Name

-MASSACHUSETTS SUBSTANCE LIST:
Styrene (CAS# 100-42-5) is listed.
Quartz (Crystalline Silica) is listed. The Talc in this product .
may contain up to 1.0% Quartz by weight.

-CERCLA - 40 CFR 302.4:
Styrene Monomer has a Reportable Quantity (RQ) = 1000 lbs.
Methyl Methacrylate has a Reportable Quantity (RQ) = 1800 lbs.

-RCRA - 40 CFR 261:
Wastes containing Styrene Monomer in a liquid form may exhibit
EPA Hazardous Waste Characteristics, D001 (ignitability) and
D003 (reactivity).
Wastes containing Methyl Methacrylate in a liquid ferm may
exhibit Hazardous Waste Characteristics, D001 (ignitability} and
D003 (reactivity).

-DISCLAIMER
Judgement as to the sultability of information herein or =a the
purchaser's purposes are the purchaser's responsiblity.
Reasonable care has been taken in the preparation of this
information, but FERRO EXTENDS NO WARRANTIES, MAKES NO
REPRESENTATIONS AND ASSUMES NO RESPONSIBILITY OF THIS
INFCRMATION FOR ANY PURCHASER'S USE OR FOR ANY CONSEQUENCES OF
ITE USE.

Nalsl s
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SECTION X - REGULATORY INFORMATION (cont.)

-DISCLAIMER (cont.)

STATE RIGHT-TO-KNOW FOR 82-710010

TRADE SECRET Unsaturated Polyester

100-42-5 Styrene Monomer
13463-67-7 Titanium Dioxide
14807-96-6 Talc (Magnesium Silicate)

May contain up to 1.0% Quartz
(Crystalline Silica)

B0O-62-6 Methyl Methacrylate
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Microglas® Glass Flake

}ﬁuuglas@ Glass Flake is a C glass platelet, approximately Sum thick and 10 ~ 4,000um wide. The good
chemicsl resistance of borosilicate C glass makes Microglas® Glass Flake ideal for use in vinyl ester, epoxy,
acrylic paints and acrylic coatings as a barrier agaiust corrosive attack by chemicals and moisture.

Manufactured by Nippon Glass Fiber Co. Lid,, Tsu, Japan.
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Classification of Microglas® Glass Flake
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Identification of Microglas® Glass Flake

RO Cglass Microglay® Gloss Flake
F Glass flake is available in ¢ range of
600 = Particle size (Nominal) Surfuce Tiegimant Pesie surface treatments 1o suir
N =" Type of surface treatment & Viysisne Vinyl aster different resins.
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Particle size distribution and bulk density
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The finer the grode of Microglas® Glass Flake, the
preater the bulk deasity,
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Glass Composition

Advantages of Microglas® Glass Flake

ShER
Lk TRRNE

(L]

Extended life of protective coating, Glass flakes
Cispersed through the coating prevent the ingress of
water vapour and chemical solutions.

Prevention of eracking and peeling. Glass Flakes
provide a thermal stabilisation layer in the protective
coating and greatly reduces the risk of cracking and
peeling of the coating due to thermal shock.

Mwvesthis® A shiss Flake

vl b b Lesint ool 1y 2048 )

Impraved wear resistance. Glass flakes mereaso the
hardness of epoxy and polyester resin coctings,
giving higher resistance to surface wear,

Chemical resistance. C plass has preater resistance
to chemical attack, compared to other types of glass
as shown below.

1% el o
L s 24
|
10% H450, 4
- T A S e 4.1
j -
0% B30, 4! :
4.3
1
| 0% HHDy 4
T S
10% NaHLD, ‘I-M ' o (e

Comparative weight lois of C and E glass when immersed in chemical solution ar §6° C for 24 hours.
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Microglass Glass Flake - in anti-corrosion coatings

The performance of an anu-comosion coating can be zherad significantly by the cortent and flake size of Mictoglas® Glass
Flake and by the surface treatment.

Flake Content

The ratio of Microglas® Glass Flake content in s coating is clearly correlated with corrosion resistance. Water zbsorpiion
and vapour permeability of a coating decrease sharply with increasing content of Microglas® Glass Flake

4 - | |
ks ravin Water absarpiton % ;“Mm vl dt?:i Eh.d *’EE] Bk 4“1'! ! Paessity [%) |JI Pﬁ;;;?f:mli
" ; 019 543410 057 T L 0 | ¥
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Microglas® Glaes Fiake : RCF-600 Revin : Vinyl ester

Water Absorption
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Content of MICROGLAS® Glass Flake
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Flake Size

The viscosity of résin compounds 13 alfecred by content and glass flake size. Viscosity has 2 direct bearing on workability
. of the coating, the removal of oir, sag resistance, surface appearance; and ultimately, the performance of the coating. The nght
proportion of glass flake 1 the resin compound is critical. The larger the glass flake size, the more difficult it is 10 remove air
during application of the coating. Altlernatively, larger glass flakes significantly reduce vapour permeability
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— T L.
Grode Floke tonent (wi %) (oating thickress (mm) mﬂt“hm‘[‘:: ™
BCF - 60D 30 057 ba3y 0
- 160 30 040 152210
RCF- D158 3 .53 S iQ®

Relationship between glass flake size and average dispersion coefficient.

Test method: One-side dipping method., distilled water at 40°C

The change in weight of a stez] substraie test sample, witk & certain coanung thicknzss is measerad hourly by the ‘onz-side’
dipping methad; and the average dispersion coefficients of different grades of Microglas® Glass Flake are obiained. The larger
the plass flake, the smaller the average dispersion coefficiant, That is to say, larger glass flakes slow down the invasion of the
sicel substrete by chemical solutions,

Surface Treatment.

The surface treztment of Mizroglas® glass flake with & coupliag agent, gives betier bonding beiween the glass flakes end
the resin, resultmg in better corrosion resistance,
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The effect of surface treatment on tensile and flesural strangih
Micraglus® Glare Flake, prade RCF-600, wih vinplester resin, Glass flake content : 36.6 ~ 38,8%; Porosity : 2.8 = 1.5%.
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P Microglas® Glass Flake : The lining process

14,1932 9:39aM

RASHLAND CHEM FRP

Recommended process for the application of a resinigless flake compound:

Preparation of the substrate: Any uneven
Joints should be ground flat aad sandblastad.

If sandblasting iz not appropriate, any other rust
removing process is sufficiem

In the case of a concrete substrate, holss should be
filled, The surface should be sandblastzd or ground
flat, dried thoroughly, and washed with an acid
solution if necessary

The finished surface roughness should be within the
range of 50 = 100um

Primary eoating: It is usua! for the priming coat o
be the same recin as that to be used for the main
coaimg. It is recommended that the priming coat be
applied with brush, roller or eirjess spray, 1o A
thickness of 30 ~ 40um

Secondary coating: The secondary cosling,
comtaining the glass flake, is normally apolied o a
thickness of 700 ~ 1000um; however thicknesses up
to 2mm should be applied in very comosive
environments Application is normally by trowel

or similar

A typical Microglas® Glass Flake to resin loading is
24 ~ 30% by weignt. Afier the secondary coat has
hardzned, a further coat of 200 ~ 350um: thickness
can be applied if required

Top coating: A final finishing coat is applied,
if necessary

Inspection: The coating swface shouid be chacked
for the presence of sucface roughoess, air bubbles or
any foreign maner

Pinhole test; The presence of pin-holes in the
coating should be checked with 2 pin-hole detactor
Thickness: An electronic thicknass gauge shouid be
used o check thar the coanng thickness is within
specification

Hordness: Hardness of the coating surface should be
checked with 2 Barcol hardness tesier

Top cooting layer

@——— Second luyer with Gloss Floke

o— First layer with Gloss Floke

Primary coating loyer

Buse material (steel, concrete, eic.)
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Microglas® Glass Flake : The lining process

Example: A Microgles® Glags Floke coating has been
proven suceessful in the surface trearment of the peripheral
concrets works of an hydrochloric acid wnk.

The coating compound was comprised of viny! ester
rasin (100 parts), cobalt naphthenate (0 5 part) ang hardner
(1.0 part)

lunk Buse

tround Level

Section 1 Fiod Loyae | Socend Layer
. Tophwaofinkboss | Tiw | 3SR
Sidu foca of tomk bese 18 : (11
€ Sonom fooe of dixh 0 0
B el

Microglas® Glasy Flake conteni for gach rurface fraatmant,

Microglas® Glags Flake, grede ROF-600 wos mixed
with the resin in different proportions, for the various
conerste surfuces fo be irsated

The concrite surfaces werd wished and driea

The application was by rows=| and air-remona. roller

A Top foce of tank baze

B Side foce of tank bese

[ Bartom foce of dicch

0 Parigharol well

Third Loyer




DEC, 14,1995 9:31AM REHLAMND CHEM FRP DIV 4

Applications for Microglas® Glass Flake/resin coatings

Fislos Aglicatian
Mifearasion cpparetis I chemicel ploems | Dve, parrolaur chervishy, phormoy, clacrng sgent, chiorse, 3043, pope pulf
#anns canshuctions ard horaar ol | R bulldng, whorves, sice:
Lomge diame*s merine pings | Imer Fring of mearina coolieg pines
Patroiaum fanks Bertom pig'o g (pamalty, weded, nvirted mare) (e sl watls

Waste ges ena Jeuid prosssing, srack pos desy phusgnor

Falistion conh) facits [
oleten sorbol fotktes ( e fractmand, o ory duchs

Piebng metsl hdustie: | Pt ond acd flusting oo
Boalars ond wemsy ks Ly on TN Al
Faod indusies Farmgrtarion fanks, msmrvains, foar bnlan:
Transpormsion

¥ood tnress, conpalnens oo sesunk

|
|
i 4 Fish ronis, rtaoge

st Py 0ac pociry foning, sios

Used in affehore enviromments
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Packaging

Microglas® Glass Flake is supplied in moisture proof paper
bags, each cantaining 20 kgs ren weight,

For bulk shipments, the bags of glass fiake are pajletised
and further protected by cardboard and polytiens wrapping.
The overall dimensions of a fully loaded pallet are 1100 x
1160 x 1020mm high

TR TL~7F

T McR0LAY® LA My “.

< RCF-=160

Pollat Locdings

GomFakeRCF-160 © 30« 20kgbegs (600 ky el et waight!
Gloss Fleks RCF 400 : W x 20kghbogs (280 kg fory' nett waight)
SessPoke BFA01S ¢ 48 ¢ 20kgbas (960G nic nemwigh

Shigping cendoinee leadings, ot waght:
20 Contuner 40" Convomser
{akogs Floka RCF - 140 12 e y
Gl Flakg RCF - 800 5.6 fonmes 1.2 tonnes
(hoss Floce RCF-015 19.2 fonnes
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NGF EUROPE Limited
. Lea Green St Helens England WAY9 4PR
EUR Tel: 01744 853065 Fax: 01744 816147

MICROGLAS® GLASS FLAKE (RCF)

ICROGLAS® GLASS FLAKE (RCF) is a C glass flake with high chemical resistance
for use in anti-corrosion paints and lnings.

SPECIFICATION
Product Code RCF-600 | RCF-160
Glass Composition C glass
Specific Gravity 252
Thickness (um) Ave 5+0.15
. Distribution | >1700pm 0 0
of 1700~300 BO 10 or less |
Particle | 300~150 or more 65
Size 15045 20 or more
<43 or less 25 or less
PACKAGING

Microglas® Glass Flake (RCF) is packed in moisture proof paper bags each containing
20 Kgs nett weight.

Manufactured by:
Nippon Glass Fiber Co Ltd., 4902 Komoricho Takachaya, Tsu, Mie 514, Japan

AL 2970
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NGF EUROPE Limited
Laa Green S1 Helsns England WAS 4PR
EUROPE Tel: 01744 853065 Fax: 01744 816147

MICROGLAS’FLAKE & FLEKA®

icroglas® Flake 1s an E glass flake, which has been specially developed as a reinforcing
filler for thermoplastics. It reduces warpage, gives high weld strength and impact strength
md_ improves dimensional stability without discolouration.

SPECIFICATION
Product Code REF-600A |  REF-140A
:l Glass .Cmnposi.r.inn E glass [ E glass
l Specific Gravity 26 26
|  Average Thickness (um) S42 5£2
Avernge Particle Size (um) 600 140
Loss on Ignition (%) 0.15+0.1 20.03
Surface Treatment” Ammo silane Amino silane
Applicable Resins PBT, PET,PC, | PBT, PET, PC, PPE,
PPE, PPS, PA66, | PPS, FAG6, PAS
PAG '

]

*Microglas®Flake is also available untreated as a standard product. Other surface treatments for
various resin types are availabls on request.

Jeka® is & granulated form of Microglas®Flake with improved processing characteristics,
FLEKA? granules are made from untrested glass fakes bondad together with a special binder

and a coupling agent.
SPECIFICATION
ProductCode |  REFG-101 REFG-301 REFG-302 |
Glass Composition E glass E glass E glass '
Base Glass Flake(untreated) REF-500 REF-140 REF-140 |
Average Particle Size (mm) 1.0 0.5 0.6 |
Binder Type Epoxy Epoxy Ursthane
Coupling Agent Ammo silane/ Amuno silane/ Amuno silane
Epoxy silane Epoxy silana
Loss on Ignition (%) 0.6 06 0.6
Applicable Resins PPS, PET,PC, | PPS, PET,PC,PET | M-PPO, PAPPE
P3T

PACKAGING Microglas®Flake and Fleka® are packed in moisture proof bags each containing

Manufactured by:
Nippon Glass Fiber Co Ltd., 4902 Komoriche Takachaya, Tsu, Mie 514, Japan

20 Kgs. nett weight

ART TdITAMS
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Analysis of Particle Size Distribution

|——NGF RCF-600 |
|——0C 1/8" J

25 1

20+

15 +

Weight (%)

10 }

200 400 600 800 1000 1200 1400 1600 |

Particle size(sieve opening) (microns) |

| i
. F ! | “®=NGF RCF-160|
|=-0C1ss" .

20 ¢

15 4

10 1

| .
’ 0 50 100 150 200 280 330 ®0 |
L Particle size (sieve opening) (microns) |

SE® 2@ 'ST 98:12 614 738 4@12 FHGE, 22
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Reactivity Dats

Quite stable, and none hazerdous decomposition products. \

Spill or Leak Procedures

Steps 1o be Taken in Case Marerial is
Reieased or Spilled: No special precautions

Waste Dispossl Method : Disposal procedures for solid waste in
atcorgance with local, state, and federal regulations.

Spacial Protection information

'Hispimcﬁ Protection : Nene 'nnrmnlt:'r fequired. i girborne glass flake
ccncantrations exceed parmissiols exposury [evels, recpiratory
protection for nuissnce dusts in accordance with OSHA 15710, 134
shouid be provided.

Ventilation : If necessary to minimize Nuisence dusts and housekeeping
conditions.

Local Exhaust: Preferred Method

Protective Gloves : May reduse sxin ittitation ir some operations

Protective Goggle : May reduce eye irritation in some pperations.

Mesk : May racuce 1w inhaling glees flaka in somd cperations.

Other Protective Equipmant : Use of long cleeved shins, buttoneg 1o

fit loosely at the neck ang wiists, long pants, and good persensi
hygiene will maximize comfor,

3
!
&
i
L
L3
s
§

Special Precsutions

Precautions to be taken in storing; generally mons known, howevar,
once the packege is cpaned, pay attention not 1 get wet ang

avaid keeping atr high humidity which may occur clogging problem
Other precautions : None Known

June 20. 1991

SEP 38 'S7 29113 Bla 792 <212 PRGE.BS
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MO.T1S

Trade Name and Synonyms : MICROGLAS FLEKA ; REFG—107
Chemical Name and Synonyms :grenulated Glass Flake

Manufacturer 5 Name : Nippon Glass Fiber Co., L.

Address : 4902 Komori—cho Takachays, Tsu city. Mie Pref. Japan
Emergency Telsphone No. : (0682-38-1111)

ingredients

Glass Flake - = 95.0%

Composition consisting principally of oxides of silicon, aluminum,
calcium, boron, and megnesiym fused in @n amorphous wvitreous
state,

Surface Sizing : = 2.0% Not applicable

Physical Data

Bofling point ("FJ . Not Applicable
Specific Gravity (H:0=1); 2.58
Vepor Pressure (mm Hg. J:Net Applicable

Parcent, Volstile By Volume (%):Not Applicabie
Vapor Density Air=1):Not Applicable
Evaporation Ratwe : Not Applicable

Solubility in Water : Insoluble

Appearance and Odor: White glass flekes of thickness aversge 5
microns bound in granule having no odor.

Fire _and Expiosion Hazard Data

Fiash Paint:Non=burning softening point > 300 )
Flammable Limits: Nor Applicable

Extinguishing Muedia : Not Applicable
Speciel fira Fighting Procedurss:

In a sustained fire, salf--contained bresthing apparstus (SCBA!)
should b worn,

Unusual Fire eand Explosion Hazawvds :Not Applicable
Health Haxard Dats

Threshold Limit Value :10m ./»'
Effects of Overexposure:

Exposure to granulpted glass flake sometimes causes irritation of

the zkin end, less frequently, Iirritation of the eyes, nose, or threa:t
Emergency and First Aid Procedures !

Eye Contast:Flush eyes with clear water 3¢ ar Isest 15 minutes—seek
medicel atiention.

SEP 3B 97 99:13

Bl4 798 481z ==
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Skin Contact:
Rinse contecied sreas with rocom tempersture 10 cool watar, ther
. wash gontly with mild soap. i glass flake becomes imbedded,

seok medical amention,
Carcinogenicity Status : Not listed by IARC, NTP, or OSHA.

Reactivity Data

Stabulity : Stable

Incompatability (Matarisis 1o Avoid ):None Known

Hazerdous Decompositior Products :
In a sustained fire, binders may decompose releasing hazardous
praducts of combustion.

Polymerization : Will Naet Occur

e Spill_or Leak Procedures -

Steps to be Taken in Case Material is
Released or Spilled :No special precautions
Waste Disposal Methed : Dispossl procedyres for solid waste in
: accordance with local, stmte, and federal regulations.

Specie! Protection information

. Respiratory Protection : None normally required. If sirborne glass Hake
concentrations excesd pemissible exposure levels, respiratory
protection for nuisance dusts in sccordance with OSHA 1910. 134
should be provided.

Ventilation : If necessary to minimize nuisence dusts eand housekeeping
conditions.

Losal Exhaust: Preferred Method

Protective Gloves: May reduce skin irritation in some operations

Protective Goggle: May reduce eye iritation in some cperations.

Mask :May reduce haling glass flsxe in some ocperatiens.

Other Protectiva Equipment: Use of long sleeved shims, buttoned to
fit logsely a1 the neck and wrists, long pents, and good persona!
hygiene will maximize comfort.

: Special Pracautions

Precoutions to be tsken in storing ;: generally none knowr, howaver,
once the packege is opsned, pay ewantion not to get wat and
avoid keeping 8t high humidity which may ocour clogging problem.

Other preceutions: None known

Juns 20,1391
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Milled Fibers

introduction

The use of milled fibers in
various resin systems
enhances mechanical pro-
perties, dimensional stability
and heat resistance. Owens
Coming produces a family of
milled glass fibers formulated
for a variety of applications in
the automotive, electrical,
consumer, construction and
aerospace markeis. These
products are manufactured
from fiber input using
Statistical Process Control to
insure consistent quality and
performance. Owens Corning
is continually upgrading its
processes and products to
meet evolving customer
needs.

Description

Fiberglas® brand milled fibers
are glass filaments coated with
a specific sizing to enhance
resin compatibility and
hammermiiled to a specified
bulk density. Unlike chopped
strands, which are chopped 1o
a precise strand length, milled
fibers are hammermilied to an
average fiber length. Average
fiber length is determined by
the input glass and process
conditions. These products
are designed for use in a
variety of thermoplastic and
thermoset compounds.

P w-gmn 5 ¢ harEered DEsan, O D g

Characteristics
Milled fibers are produced in two general product forms:
powder and floccular.

Powder: Relatively free Floccular: Small modules
flowing with a high bulk of glass filaments. Usad in
density. Used in formulations formulations where increased
which require very uniform bulk or longer filaments are
dispersions and short fibers. needed.

Product Data

The following product grid summarizes the product data:

Average Nominal

Filament Bulk
Froduct Sizing Diametear Density
Description Type  (Micrometers) g/cm’ Appearance
T31EC w2 Cationic 158 B5 Powdery
731ED 2= Cationic 158 .55 Floccular
731ED wwe Cationic 15.8 .30 Floccular
T31ED = Cationic 15.8 A7 Floccular
737BC s  Silane 15.8 1.07 Powdeary
737BD v Silane 15.8 A5 Floccular
7390C var " 15.8 1.08 Powdery
739EC 1ar » 13.3 1.08 Powdery
739DD o » 15.8 B0 Floccular
73900 e ' 15.8 .50 Floccular

*7389 contains no measureable quantity of organic sizing.

Applications

Owens Corning milled fibers are used in a variety of processaes,
applications, and markets.

Resin
Product Compatibility Applications Benefits
731 Polyester, Electricai Increases
Epoxy, connectors, modulus
Phenolic, Automotive
Thermo- components
plastics Friction products
Putty compounds
Adhesives
737 Urethanes, Automotive facia Dimensional
Thermoplastics stability, Shrinkage
control
739 PTFE, Automotive seals, Dimensional

Thermoplastics gaskets & bearings, stability
Aerospace componeants




Milled Fiber Mechanical Properties

Acetal
Poly- Poly- Homo-
roperty PTFE Phenolic urethane urethane polymer

~Glass Content (%) 20 20 10 30 20

Tensile Strength 24 7.0 2.7 33 8.0

{Psi x 10°)

Flexural Strength 4.0 15.0 25 4.7 16.0

(Psi x 10%)

Flexural Modulus 25 0.10 0.20 7.3

(Psi x 10%)

Notched lzod Impact 3.2 0.5 4.1 2.7 1.0

ift. Ib.fin.)

Elongation (%) 5 0.2 59.6 228 7

DTU (264 Psi, OF) 150 400 315

Dielectric Strength (v/mill) 425 430

Dielectric Constant (1MHZ) 5.0

Dissipation Factor (1MHZ) 0.01

Water Absorption 0.1

{%, 24 hour)

Recommended

Reinforcement 739DCinr 731EDie 737BD v 737BDwie 731EDw»
Source: 1989-90 Modern Plastics Encyclopedia

Typical Fiber Length

Milled fibers can be mixed

with both wet and dry resin D’I.tihutln“ of a e Milled Fibﬂl‘
systems using conventional The average fiber length on all

mixing equipment; however, milled fiber products ranges

mixing with a liquid system or from .0021 inch to .0136 inch

liguid component is usually however, this is not a directly

preferred. Higher shear controlled paramater. Bulk density

mixing may be required to is the preferred control parameter.

improve the dispersion of
floccular products. Powder
products in a liquid system
can be pumped, sprayed, or
injected using RTM, RIM, or
spray equipment. Milled

critical applications.

fibers can be dry blended -
with PTFE or compounded in
thermoplastic resins. Powder £
products should be used =
in adhesives and surface E
3

0 007 D13 019 028
Fiber Lengths
{inches)
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Packaging

All products are available in
polylined kraft bags, bulk cartons or
fiberboard drums.

Kraft Bags
Average weight — 30 to 50 Ibs,

Mo. per pallet — 27 to 36
Pallet dimensions — 45" x 45"
Average pallet weight — 1800 Ibs.

Bulk Cartons
Average weight — 1800 |bs.

MNo. per pallet — 1
Pallet dimensions — 45" x 45"

Fiberboard Drums

Average weight per drum — 250 Ibs.

MNo. per pallet — 4
Pallet dimensions — 38" x 43"
Average pallet weight — 1000 |bs.

Statement of Liability

This information is based on tests
conducted by Owens Corning.
We believe this information to be
reliable, but do not guarantee its
applicability to the user’s process
or assume any liability for oc-
currences arising out of its use.
The user, by accepting the pro-
ducts described herein, agrees to
be responsible for thoroughly
testing any application before
committing to production. Our
recommendations should not be
taken as inducements to infringe
on any patent or violate any law,
safety code or insurance
regulation.

TOLEDD OHID 43855

Put: No *-PL-15058-8 Lt i 5 A Seplemoer 1008

OWENS CORNING WORLD HEADQUARTERS
ONE OWENS CORNING PARKWAY

Caopynight®* §8 ODeens Camng
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MATERIAL SAFETY DATA SHEET
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Section 1: Product and Company Information

Product Hamegs]: Cardable Fiber, Cumplﬁginfomements (Agimat, Aginap, IE!i-F'Ig.r‘ar
Mat), CRATEC Chopped Strand, CRATEC Chopped Sgrand: Chopped Sérand,

Cordage, Lot Glass, Mat or Veil Products, Roving, S2 Glass Fibers, Type-30 Roving,
Wax Bonded Strand, Wet Chop, Woven Roving, Yam.

Manufacturer: Owens Corning, One Owens Corning Parkway, World Headquarters,
Attn. Product Stewardship, Toledo, OH, 43659,
Telephone: 1-419-248-8234 (8am-5pm ET weekdays).

Emergency Contacts:
Emergencies ONLY (after 5Spm ET and weekends): 1-419-248-5330,
CHEMTREC (24 hours everyday): 1-800-424-9300,
CANUTEC (Canada- 24 hours everyday): 1-613-396-6668,

Health and Technical Contacts:
Health Issues Information (8Bam-5pm ET):1-419-248-8234,
Technical Product Information (8am-5pm ET): 1-800-GET-PINK.

Section 2: Composition and Ingredient Information

Common Name Chemical Name CAS No. Wt. %

“Fiber Glass Continuous Fibrous Glass 65997-17-3 98- 100
Filament (non respirable)*

- Nonrespirable filaments and particulate >98%

- Respirable particulate <1%

- Respirable particulate with fiber-like dimensions (glass shards) <0.002%

Size Size mixture 0-2%

Note: *See Section 8 of MSDS for exposure limit data for these ingredients.

Preparcd: Sepiember 23, 1998 Page: 1 of 12 MSDIS Mo | 5-MSD-14672-F
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comn MATERIAL SAFETY DATA SHEET

Section 3: Hazards Identification

Appearance and Odor: White/off-white colored solid with no odor.

Emergency Overview

No unusual conditions are expected from this product

Primary Route(s) of Exposure: inhalation, skin, eye

Potential Health Effects:

ACUTE (short term): Fiber glass continuous filament is a mechanical irritant.
Breathing dusts and fibers may cause short term irritation of the mouth,
nose and throat. Skin contact with dust and fibers may cause itching and
short term irritation. Eye contact with dust and fibers may cause short
term mechanical irritation. Ingestion may cause short term mechanical
irritation of the stomach and intestines. See Section 8 for exposure
controls.

CHRONIC (long term): There is no known chronic health effects connected
with long term use or contact with this product. In a laboratory test of a
different product with comparable composition and durability, animals
breathing very high concentrations of respirable fibers on a long-term
basis developed fibrosis, lung cancer and mesothelioma. See Section 1 1
of MSDS for more toxicological data.

Medical Conditions Aggravated by Exposure: Respiratory or skin conditions that
are aggravated by mechanical irritants may be at a increased risk for worsening
from exposure to this product.

Preparcd: Seprember 23, 1948 Pape: 3or 12 MSEDS No: 1 5-MSD-14672-F




MATERIAL SAFETY DATA SHEET

Section 4: First Aid Measures

Inhalation: Move person to fresh air. Seek medical attention if irritation persists.

Eve Contact: Flush eyes with running water for at least 15 minutes. Seek medical
attention if irritation persists,

Skin Contact: Wash with mild soap and running water. Use a washcloth to help
remove fibers. To avoid further irritation, do not rub or scratch affected areas.
Rubbing or scratching may force fibers into skin. Seek medical attention if
irritation persists.

Ingestion: Ingestion of this material is unlikely. If it does occur, watch the person for
several days to make sure that intestinal blockage does not ocecur.

Section 5: Fire Fighting Measures

Flash Point and Method: None

Flammability Limits (%): None.
Auto Ignition Temperature: Not Applicable.

- Extinguishing Media: Water, foam, CO» or dry chemical.

Unusual Fire and Explosion Hazards: None known.

Fire Fighting Instructions: Use self contained breathing apparatus (SCBA) and full
bunker turnout gear in a sustained fire.

Hazardous Combustion Products: Primary combustion products are carbon
monoxide, carbon dioxide and water. Other undetermined compounds could be
released in small quantities.

Prepared: Seplember 23, 1998 Page: Yol |2 MSDS No.:15-MSD-14672-F
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CORNING M ATEF“AL SAFETY DATA S HEET

Section 6: Accidental Release Measures

Releases of this product to the land, water and air may require reporting to federal,
state or local authorities.

Land Spill: Scoop up material and put into suitable container for disposal as a non-
hazardous waste.

Water Splll: This material will sink and disperse along the bottom of waterways and
ponds. It can not easily be removed after it is waterborne; however, the material
is non-hazardous in water.

Air Release: This material will settle out of the air. If concentrated on land it can then
be scooped up for disposal as a non-hazardous waste.

Section 7: Handling and Storage |

Storage Temperature: Not applicable.

Storage Pressure: Not applicable.

General: No special storage or handling procedures are required for this material.

Prepared: September 23, 1994 Page: 4 ol 12 MSDS N 15-MSD-13672-F




MATERIAL SAFETY DATA SHEET

Section 8: Exposure Controls and Personal Protection

Ingredient OSHA PEL ACGIH TLV
(B-hr TWA) (8-hr TWA)
Fiber Glass Continuous Filament :
- Nonrespirable fibers and particulate 15 mg/m3 5 mg/m3
(total dust) {(inhalable fraction)
- Respirable particulate 5 mg/m3 3 mg/m3
(respjrable dust) (PNOC)
- Respirable particulate with fiber like- None Established 1 fiber/cc
dimensions (glass shards) (respirable)
Size y None Established None Established

PNOC = Parlicles not otherwise classified

As manufactured continuous filament glass fibers are not respirable. Continuous
filament glass products that are chopped, crushed or severely mechanically processed

during manufacturing or use may contain a very small amount of respirable particulate,
some of which may be glass shards.

Ventilation: General dilution ventilation and/or local exhaust ventilation should be

provided as necessary to maintain exposures below occupational exposure
limits.

- Personal Protection:

Respiratory Protection: A properly fitted NIOSH/MSHA approved disposable
dust respirator such as the 3M model 8210 (formerly 8710) or model 8271
(formerly 9900) in high humidity environments) or equivalent should be
used when: high dust levels are encountered; the level of glass fibers in
the air exceeds the occupational exposure limits; or if irritation occurs.
Use respiratory protection in accordance with your company's respiratory
protection program, local regulations and OSHA regulations under 29
CFR1910.134,

Prepared: Scptember 23, 1949 Page: 5ol 12 MSDS Noc 1 5-MBD-14672-F



MATERIAL SAFETY DATA SHEET

Skin Protection: Loose fitting long sleeved shirt that covers to the base of the
neck, long pants and gloves. Skin irritation is known to occur chiefly at
pressure points such as around neck, wrist, waist and between fingers.

Eye Protection: Safety glasses, goggles or face shield.

Work and Hygienic Practices: Handle using good industrial hygiene and safety
practices. Avoid unnecessary exposures by using adequate local exhaust
ventilation. Remove material from the skin and eyes after contact. Remove
material from clothing using vacuum equipment (never use compressed air).
Always wash work clothes separately from other clothing. Wipe out the washer
or sink to prevent loose glass fibers from getting on other clothing). Keep the
work area clean of dusts and fibers released during processing or fabrication.
Use vacuum equipment to clean up product Avoid dry sweeping or using
compressed air as these techniques re-suspend dusts and fibers into the air.
Have access to safety showers and eye wash stations.

Section 9: Physical and Chemical Properties

Vapor Pressure (mm Hg @ 209C): Not Applicable  pH: Not Applicable

Vapor Density (Air=1): Not Applicable

Specific Gravity (Water=1): 2.60 Boiling Point: Not Applicable

; Solubility in Water: Insoluble Viscosity: Not Applicable
Appearance: Solid Physical State: Solid
Odor Type: None Freezing Point: Not Applicable

Evaporation Rate (n-Butyl Acetate=1): Not Applicable

Prepared: Scptember 23, 1998 Pagne: b 12 MSDE M| 5-MSD-14672-F .
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CORNING MATERIAL SAFETY DATA SHEET

Section 10: Stability and Reactivity

=

General: Stable

Incompatible Materials and Conditions to Avoid: None

Hazardous Decomposition Products: Sizings or binders may decompose in a fire.
See Section 5 of MSDS for combustion products statement.

Hazardous Polymerization: Will not occur.

Section 11: Toxicological Information

CARCINOGENICITY: The table below indicates whether or not each agency has listed
each ingredients as a carcinogen:

Ingredient ACGIH IARC NTP OSHA 97/69/EC
Fiber Glass Continuous A4 3 No Mo MNo
Filament™

Size MNo MNo Mo Mo No

ACGIH: A4 Not Classifiable as a Human Carcinogen
IARC 3: Mot Classitiable with respect to Human Carcinogenicity

" includes: Nonrespirable glass particulate, Respirable glass

particulate, and Respirable particulate with fiber-like dimensions (glass
shards)

. Prepared: Seplember 23, 1993 Page: Tl |2 MSDS Noc 15-MSD-14672-F




MATERIAL SAFETY DATA SHEET

LDgq Oral LDgg Dermal LCsq
(g/kg) (g/kg) Inhalation
(ppm, 8 hrs.)
Fiber Glass Continuous Mot Available Mot Available Mot Available
Filament™
Size Mot Available Not Available Mot Available

Fiber Glass Continuous Filament: The International Agency for Research on Cancer
(IARC) in June, 1987, categorized fiber glass continuous filament as not classifiable
with respect to human carcinogenicity (Group 3). The evidence from human as well as
animal studies was evaluated by IARC as insufficient to classify fiber glass continuous
filament as a possible, probable, or confirmed cancer causing material.

The American Conference of Governmental Industrial Hygienists (ACGIH) A4
classification,, not classifiable as a human carcinogen, for respirable continuous
filament glass fibers is based on inadequate data in terms of its carcinogenicity in
humans and/or animals.

For respirable continuous filament glass fibers, a TLV-TWA of 1 fiber/cc was adopted
to protect workers against mechanical irritation. The TLV-TWA of 5 mg/m3 was
adopted for nonrespirable glass filament fiber, measured as inhalable dust, to prevent
mechanical irritation of the upper respiratory tract.

Note: There are no known chronic health effects connected with long term use or
contact with these products.

" Products that are chopped, crushed or severely mechanically processed during
manufacture or use may contain a very small amount of respirable glass fiber-like
fragments. NIOSH defines “respirable fibers * as greater than 5 microns in length and
less than 3 microns in diameter with an aspect ratio of > 5:1(length-to-width ratio).

Chronic Study in Animais

A laboratory test was conducted with a different product (special application glass fiber)
with comparable composition and durability. Test animals breathing very high
concentrations of respirable fibers on a long-term basis developed fibrosis, lung cancer
and mesothelioma.

Preparcd: September 23, 199K Page; Kol 12 MSDIS N 15-MSD-14672-F .
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About 23% of the rats (n=43) exposed to 1022 f/cc for 5 hrs/day, 7 days/week for 52
weeks developed lung tumors (adenoma and carcinoma). Five percent (5%) of the
unexposed control group (n=38) developed lung tumors (adenoma and carcinoma).

Five percent (5%) of the rats in the exposed group developed mesothelioma and 12.5%
developed advanced fibrosis. None of the rats in the unexposed control group
developed mesothelioma and 0.6 % developed advanced fibrosis.

A second group of rats was exposed to a similar concentration of asbestos (respirable
amosite fibers) for 5 hours/day, 7 days a week for 52 weeks. 38% of the rats
developed lung tumors (adenoma and carcinoma) and 5 % developed mesothelioma.
14.5 % developed advance fibrosis.

Importantly, this result, that is similar disease rates for the special application fiber and
amosite asbestos, had been predicted in a 1996 scientific paper (Inhal. Tox. 8:323-
343, 1996 ref). That paper specifically stated that in rats all fibers which were durable
enough to remain in a rat lung for two (2) years or more would produce the same
disease ratés if the exposures were the same. While the special application fiber is
much less durable than asbestos, it is stable enough to remain in the rat lung for more
than the two (2) year time period. The results of the current study are therefore not
unexpected, and they do not indicate that similar disease rates would be seen in
longer lived species or humans, exposed to these fibers.

Section 12: Ecological Information

This material is not expected to cause harm to animals. plants or fish.

Section 13: Disposal Considerations

RCRA Hazard Class: Non-hazardous.
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Section 14: Transport Information

DOT Shipping Names: Not regulated

Hazard Class or Division: None Secondary: None
Identification No.: None Packing Group: MNone

Label(s) required (if not excepted): None

Speclal Provislons: None Packaging Exceptions: None
Non-bulk Pa]ckaqinq: None Bulk packaging: None

EPA Hazardous Substances: None RQ: None

Quantity Limitations: Passenger Aircraft: None

Cargo Aircraft: None

Marine Pollutants: None

Freight Description: None

Hazardous Material Shipping Description: None

Prepared: Seplember 23, 1994 Page: ol 12 MELDS Nos | 5-MSD- 146T2-F .
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—— MATERIAL SAFETY DATA SHEET

Transportation of Dangerous Goods - Canada

= e

Proper Shipping Name: Not Regulated

TDG Hazard Classification: (Primary): None (Secondary): None

IMO Classification: None

ICAO/IATA Classification: None

Product Identification Number: None

Packing Group: None

Control Temperature: None Emergency Temperature: None

. Schedule Xl Quantity Restriction: None

Reportable Quantity for US Shipments: None

IATA Packing Instructions: Passenger/Cargo: None
Cargo Only: None
Limited Quantity: None

Maximum Net Quantity per Package: Passenger/Cargo: None
! Cargo Only: None
Limited Quantity: None

Special Provisions: None

. Prepared: September 23, 498 Page: 1ol 12 MSDIS My, 15-MSD-14672-F
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Section 15: Regulatory Information

TSCA Status: Each ingredient is on the Inventory.

NSR Status (Canada): Each ingredient is on the DSL.

SARA Title lll: Hazard Categories:
Acute Health: Yes
Chronic Health: No
Fire Hazard: No

Pressure Hazard: Mo
Reactivity Hazard: No

Reportable Ingredients:
Sec. 302/304: MNone
Sec. 313 Mone

California Proposition 65: No ingredient is listed.

Clean Air Act: No ingredient is listed.

WHMIS (Canada): Status: Mot Controlled
WHMIS Classification(s): None

Section 16: Other Information

HMIS and NFPA Hazard Rating:  Category HMIS NFPA
Acute Health 1 1
Flammability 0 0
Reactivity 0 0

NFPA Unusual Hazards: Naone.
HMIS Personal Protection: To be supplied by user depending upon use.

Revision Summary: This MSDS replaces the December 16, 1997 MSDS. The
information was revised and updated in Section 2 Ingredients, Section 3 Potential
health effects: chronic (long-term), Section 8: Exposure Controls and Personal
Protection and Section 11- Toxicological Information

Prepared: Seplomber 23, 1994 Paze: 120812 MSDS Mo | 5-MSD-14672-F .




United States Testing Company, Inc.

Biological Services Division
1415 PARK AVENUE - HOBOKEN, NEW JERSEY 07030 = 201-792-2400

REPORT OF TEST

Acute Inhalation Toxicity of
Thermal Degradation Products
Using The NYS Modified
Pittsburgh Protocol

on
MDR Fiberglass Reinforced Laminate
6406-150 (MDR-814)

Conducted for:

ICI Americas Inc.
General Chemicals Division
Mantua Grove Road
West Deptford, N.J. 08066

January 29, 1988

TEST REPORT NO. 060602-1
SIGNED FOR THE COMPANY

P;i:i :Y(;P?\‘\j 8Y @A/ f%b/( .

Charles C. Tong, Ph.D. Daniel Drozdowski
Director of Toxicology V.P. Biological Services Division

Laboratories in: New York * Chicago * Los Angeles * Houston * Tulsa * Memphis * Reading * Richland

HIS REPORT APPLIES OMLY TO THE STANDARDS OR PROCEDURES IDENTIFIED AND TO THE SAMPLE (S) TESTED, THE TEST RESULTS ARE NOT MECESSARILY INDICATIVE OR
REFRESENTATIVE OF THE QUALITIES OF THE LOT FROM WHICH THE SAMPLE WAS TAKEN OR OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. NOTHING CONTAINED
IM THIS REPORT SHALL MEAN THAT UNITED STATES TESTING COMPANY. [NC., CONDUCTS ANY QUALITY CONTROL PROGRAM FOR THE CLIENT TO WHOM THIS TEST RE-
FORT IS ISSUED. UNLESS SPECIFICALLY SPECIFIED. OUR REFORTS AND LETTERS ARE FOR THE EXCLUSIVE USE OF THE CLIENMT TO WHOM THEY ARE ADDRESSED,

AND THEY AND THE NAME OF THE UMITED STATES TESTING COMPANY. INC. OR ITS SEALS OR INSIGNIA, ARE NOT TO BE USED UNDER ANY CIRCUMSTANCES IM ADVER
TISING TO THE GEMERAL PUBLIC AMD MAY MOT BE USED [N ANY OTHER MAMMER WITHOUT OUR PRIOR WRITTEM APPROVAL. SAMPLES NOT DESTROYED IM TESTING

ARL RETAINED A MAXIMUM OF THIRTY DAYS.

A Mamber of the SGS Group (Societe Generale de Surveillance)



United States Testing Company, Inc.

Client: ICI Americas Inc. 060602-1
~  General Chemicals Division 1/29/88
. Mantua Grove Road
West Deptford, N.J. 08066

Subject:
Sample submitted and identified by the Client as:

MDR Fiberglass Reinforced Laminate 6406-150 (MDR-814)

Sample Description: Laminate 0.16 in thickness

Project:

An inhalation test with laboratory mice was conducted in order
to evaluate the acute inhalation health hazards associated with
combustion products generated from certain building materials
and interior finishes. The test used was based on a method
developed by Dr. Yves Alarie of the University of Pittsburgh

and is performed in accordance with the protocol and methodology
as outlined and specified in the New York State Uniform Fire
Prevention and Building Code, Article 15, Part 1120, Combustion
Toxicity Testing, 9 NYCRR 1120 (2).

‘l' Summary:

When tested as specified, the "Reinforced Laminate 6406-150
(MDR-814)" has an LCgg ©f 99.52 gm (CI, 74.84-132.32). The
results obtained in tﬂis study, therefore, indicate that the
sample tested can be considered as not more toxic than wood
according to the procedure and criteria filed by Dr. Y. Alarie
for this test with the City of New York on January 22, 1987.
Additional data are presented in Tables 1 and 2.
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Client: ICI Americas Inc. 060602-1
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Introduction:

The purpose and intent of this safety test is to evaluate acute
inhalation health hazards associated with combustion products
generated from certain building materials and interior finishes.
In this biocassay test procedure, laboratory mice are exposed to
thermal decomposition products generated from the test article
under standard conditions to evaluate the lethal potential of
such thermal decomposition products (1).

This procedure is performed in accordance with the protocol and
methodology as outlined and specified in the New York State
Uniform Fire Prevention and Building Code, Article 15 Part 1120
Combustion Toxicity Testing, 9 NYCRR 1120 (2), and documented in
United States Testing Co., Inc. Test Procedure PRO/TOX PITT/096-7.

Principals of the Test

Groups of laboratory mice are restrained in an all-glass chamber
(head only exposure) and exposed for 30 minutes to thermal decom-
position products generated from the test article under controlled
heating conditions. By combusting different sample charge masses,
a "dose"-lethality profile for the thermal decomposition products
is obtained. These data can then be transformed by appropriate
statistical methods to calculate a median lethal concentration
(LCsg) for the thermal decomposition products generated from

the test article. 1In addition to the calculated LCsg Value,
ancillary data regarding exposure conditions and the production

of certain toxic gases are recorded and ammended to the report.
Such information serves to validate the test procedure and is part
of the data required for registering materials with the New York
State Department of State, Office of Fire Prevention and Control.

Materials and Methods:

Apparatus/Equipment: Refer to Fiqure 1 for configuration of test
apparatus.

Furnace, Programmer, Sample Holder and Mass Sensor

Lindberg Model 51894-5 special box furnace (22.9x22.9x35.6cm) with
Model 59344-ES-B programmable control console. This special order
furnace with access holes has a 3,500 W output with a maximum
operating temperature of 1100°C.
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Client: ICI Americas Inc. 060602-1
1/29/88

The programmer is capable of heating the furnace at a linear rate
20°C/min from ambient temperature to 1000°C. Temperature is
monitored by a Type K thermocouple. Within the furnace, a ceramic
crucible sample holder is placed on a guartz pedestal. The
pedestal extends through the bottom wall of the furnace and rests
on a balance mass sensor. This balance, Scientech Model 3340,
with a remote sensor unit, measures sample mass loss as the sample
degrades in the box furnace.

Both the furnace temperature and the sample mass are recorded
continuously via output to a two-channel Linseis Model L 601
flatbed strip chart recorder.

Glassware and All-glass Exposure Chamber - These custom made items
were manufactured by Rontes Scientific Glassware, Vineland, N.J.
to specification as directed in NYS UFPBC Article 15 and modified
as shown in figure 1.

Exposure Chamber Atmosphere Monitoring - Temperature within the
animal exposure chamber is monitored with a 0-60°C NBS traceable
thermometer. Atmosphere concentrations of carbon monoxide (CO)
and carbon dioxide (CO;) are continuously monitored using a
non-dispersive infrared analyzer, a Horiba MEXA 311-GE. These
gas concentration measurements are continuously recorded with
another Linseis two-channel recorder. Oxygen concentrations in
the exposure chamber are monitored at defined intervals with a
Beckman D-2 oxygen analyzer. Optional atmospheric analysis
includes hydrocarbons measured with Horiba MEXA-224GE HC analyzer.
Hydrogen cyanide (HCN), hydrogen chloride (HCL) or other toxic
gases are gquantitated by the use of direct sample Drager detector
tubes or by taking grab samples of the atmosphere for analysis by
specific ion electrode potentiometry or other suitable analytical
methods.

Control of Dynamic Inhalation System - The Pittsburgh test is a
dynamic inhalation system and is driven by a vacuum pump (Cole-
Parmer Model DOA-P104BAA) capable of pulling a mixture of air
from the furnace (11 LPM) and chilled dilutant air (9 LPM) through
the exposure chamber for a total of 20 LPM. Airflows are con-
trolled by 0-20 and 0-30 LPM flowmeters (Dwyer).

Test Animals

The animal model for the bicassay is the Swiss-Webster albino male
mouse (22-30gm). Animals are housed and cared for following
standard procedures (3). Test animals 5 to 7 weeks old are ordered
from a registered USDA supplier. Upon receipt, animals are housed
in groups of four in clear polycarbonate caging (29 x 19x 13 cm)
with wood shaving bedding. Pelleted food and water are available
ad libitum. Animals are held for observation for at least 7 days
prior to testing to ensure healthy subjects are used in testing.
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Preparations Prior to Testing:

Sample Preparation

Prior to initiating testing, all samples evaluated by this procedure
are stored for at least 48 hours in a controlled (40%-60% relative
humidity) environment.

Test Apparatus

All glassware and the exposure chamber are cleaned and dried between
test runs. The furnace and programmer and all electrical equipment
are allowed switched on and allowed to stabilize for 15 minutes prior
to adjustments or calibrations. The air chiller icebath is filled
with ice and tap water. All gas concentration analyzers (05, CO,
CO,) are calibrated on a regular basis per our SOP using certified
standard calibration gases. The test sample mass balance is also
calibrated on a regular basis.

Test Procedure:

. Using four test animals in the 22 to 30gm range for each run, each
of the four is placed in an animal holder with the head extending
through the perforated rubber dental dam seal (reinforced with duct
tape) into the exposure chamber. The animals are secured and ac-
climated for 10 minutes with room airpulled through the system.
During acclimation, air flowmeters are adjusted to allow 9 LPM of
air to come through the chiller and 11 LPM from the furnace for a
total air flow through the exposure system at 20 LPM.

The test sample is placed in the sample holder within the furnace.
For the initial run, a sample mass of 10gm is used unless it is
anticipated that 100% lethality will result. Upon verification
that the sample weight sensor and recorder are correct and match,
the temperature programmed furnace is activated from ambient
temperature to increase at 20°C/min. The temperature at which 1%
of the sample weight is lost is recorded. At this time, the
exposure chamber is guickly connected to the furnace and the 30
minute exposure run is initiated.
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Client: ICI Americas Inc. 060602-1
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Test Procedure: (con't)

During the 30 minute exposure, the furnace temperature, the sample
ignition temperature and exposure chamber atmospheric conditions
(Coz, CO, Oy and temperature °C) are monitored. At the end of
the 30 minute exposure, the final sample weight is noted and the
exposure chamber is disconnected from the furnace. Room air is
drawn through the exposure chamber at 20 1/min for a 10 minute
recovery period for the animals. Animals are then removed from
the chamber and the eyes of the surviving are examined for corneal
opacities. The number of dead animals is recorded.

After a dose-lethality relationship has been established for a
test article by exposing groups of mice to at least four different
sample charges, the LCgg Value, in grams, is calculated by the
method of Weil (4). Using this calculated sample charge, one
additional test run, without animals, is performed to obtain
representative test temperatures and gas analyses for the test
article.

Experimental Results:

The results of this sample are presented in Table 1 and 2. The
sample began to decompose at 333°C and decomposed throughout with
49.4 % of the sample remaining after the 30 minutes of heating.
Flaming ignition occurred at 466°C.

The LCgy Was estimated to be 99.52gm. The maximum level of CO,
CO; are 7000 ppm and 1.9% respectively at the LCgg Sample run.
Oxygen level consistently remains above 19.0%.
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Table 1

Summary of Results

Description of Test Article: MDR Fiberglass Reinforced Laminate
6406-150 (MDR-814)

Number of Test Performed: 9
LCgp: 99.52gm (95% CI, 74.84-132.32)
Furnace Temperature at 1% Sample Mass Loss (°C): 333
Mean Furnace Temperature of Sample Autoignition (°C): 466
. Furnace Temperature range of most rapid weight loss (°C): 340-810

Number of times and average duration exposure chamber
exceed 45°C: none

Post-exposure condition of test animal eyes: all apparently normal

Mean Residue (%): 49.43
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Table 2

Test Run with LCgg Sample

Sample: Laminate

Variables Measured 6406-150 MDR-814
Decomposition and Exposure 333
start at (°C)

ICegqy (Grams) 99,52

[92% c.I.) = (74.84-132.32)
LTgq (Minutes) 17:30
(Temp. °C) 683

Size of Sample 6.19x4.5x0.16
(inches)

. Max CO (ppm) 7000
Time (min) 17:30
Temp (°C) 683
Min 0, (%) 19.0
Time (min) 9:00
Temp (°C) 539
Max CO, (%) 1.9
Time (min) 17:30
Temp (°C) 665
Residue After Burning (%) 46.43
Flaming Ignition (°C) 468
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Preliminary Product Data

Urethane Specialties

A-side (isocyanate) component
B-side (polyol) component

Ratio by weight (A/B)

Free-rise Density (Ib/ft’ - Using split mixer)

AUTOFROTH 0035

Nominal Reactivity (minutes:seconds):

- String Gel
- Tack-free

Component Temperatures (°F):

Mold Temperatures (°F):

ASTM E-84 (Preliminary, max. thickness = 4"):

Flame Spread’/Smoke Density
In-place Density (Ib/ft")
K-factor (BTU/hr/in/ft’/°F)

Dimensional Stability:

-20 °F (7 days)

158 °F, ambient R.H. (28 days)
100 °F, 100 % R.H. (28 days)
158 °F, 100 % R.H. (28 days)
200 °F, ambient R.H. (28 days)

Compression Strength (psi)
Parallel

Perpendicular

-

conditions.

9300A
101-B-0035 RESIN

100/101 £ 5
1.60 % 0.1
2:00

2:30

80+3

95-105

20/300
2.25

0.165

-1 (% Volume change)
-2
-1
-3
-3

21
21

This numerical flame spread rating is not intended to reflect hazards presented by this or ary other material under actual fire
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THE DEPARTMENT
OF
FIRE TECHNOLOGY

INVESTIGATION OF THE SURFACE BURNING

CHARACTERISTICS OF A 1.0 IN. THICK MEDIUM

DENSITY POLYURETHANE FOAM, SPRAY APPLIED

TO 0.25 IN. THICK GLASS REINFORCED CEMENT

BOARD

MATERIAL ID: INSULSEAL FRF 190 CL1
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SwRIPROJECT NO.: 01-8361-237b
FINAL REPORT
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I've also mailed you a handful of copies of our new manual for opcration and repair of the Foampro gun.
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INTRODUCTION

Thus report presents the results of an ASTM EB4 test on a Specimen submitted by the Client. The
rest i conducted in accordance with the procedure outlined in ASTM E84-97. “Standard Test Method for
Swrface Buraing Charactenistics of Building Materials™ (NFPA 255, ANSVUL 723 and UBC 8-1).

This test method for the comparative surface burning behavior of building materials is applicable
tuupmndnrfumlwhucdﬁnpwmhprwmmﬂhmmﬂwmm&mwiu
m:uucmﬂquﬂtyurth:mmhwﬁchi:ismudlndhmdrdfwmiscmhhnf:m
its¢lf in posinion or being suppored during the test period. These tests are conducted with the material in
b coil iy

Thepmpmnnﬂhisumﬂndhmﬁﬂmﬁuhnhﬁuhmﬂgﬂ%ﬁfﬂnmﬁﬂw

observing the flame spread along the specimen. Flame Spread and Smoke Developed index are reparted.
However, there is not necessarily a relstionship berween these rwo measurements.

For each test, a specimen measuring at least 21 in. wids x 24 ft Jong is required. The specimen
may consist of a continuous, unbrokea leagth, or of sections joined end-to-end. When requesied by the
Client, specimens are prepared at SwRI following the Client's instructions. Unless otherwise indicated by
the Client, test specimens are conditioned as appropriate in an atmosphere maintained berween 68 and
78°F and 45 to 55% relative humidiry.

Immediately prior to the test, the specimen is mounted in the furnace with the side 10 be tested
facing the test flame. Sometimes, because of the nanure of the material undergoing testing. additional
. support (e.g. wire, wire and rods, rods, and/or bars) is used to ensure that the specimen will remais in
position during the test, The use of supporting materials on the underside of the test specimen may lower
mmsmmmmmmhmifmmwﬂdhmmﬂh
support, and the test results do not necessarily relate to indices obtained by testing materials without such
support.

The flame front position and light obscuration are recorded throughout the 10-mimute test and
used to calculate the Flame Spread and Smoke Developed indices. The temperanmre at 24 f1 is also
recorded.

The Flame Spread and Smoke Developed indices reporied herein are selative 1o the resulis
thﬁmmmmmﬁm:ﬂmmﬂhm:mbemﬁ
and 8%). The mineral fiber-reinforced cement board is the calibration material used to obtain 0 values for
Flame Spread and Smoke; red oak decks are used to obtain 100 values for Flame Spread and Smoke.

The results apply specifically 10 the specimens tested, in the manner tested, and 0t to the egtire
production of these or similar materials, nor to the performance when used in combination with other
malesials.
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APPENDIX VI.D
1994 UNIFORM FIRE CODE

TABLE 8-A--FLAME SPREAD CLASSIFICATION

C'I"’ Flame-spread Index
0-25
2 26-75
= _ 76-200
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% ASTM E 84-97 REPORT
CLIENT: POLYFOAM PRODUCTS, INC.
SWRI PROJECT NO: 01-8361.237b
DAILY TEST NO: 2
DESCRIPTION OF SPECIMEN
DATE RECEIVED: 13-Aug-1997 (received ready-10-{est)
MATERIAL [D:* Insulseal FRF 190 CL|
DESCRIPTION: Medium density polyurethane foam. with skin surface intact, spray

applied 10 0.25 in. thick glass reinforced cement board
THICKNESS: 1.0in.
DENSITY:* 1.9 hefeu fi
COLOR:* Dark amber
SPECIMEN SIZE: Three sections 24.0 in. wide x 96.0 in. long
. CONDITIONING TIME: 6 days at 70°F and 50% relative humidity

SUPPORT USED: None
WITNESSED BY: Mr. Pat Donahue and Mr. Joe Molina of Polyfoam Products, Inc.

*  From Client's marerial description

2of4
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ASTM E 84-97 REPORT

CLIENT. POLYFOAM PRODUCTS. INC.
SWRI PROJECT NO: 01-8361-237b
DAILY TEST NO: 2

.1:
!
{
1
]

TEST RESULTS (ROUNDED TO NEAREST 5)

FLAME SPREAD INDEX (F5l): 25
SMOKE DEVELOPED INDEX (SDI): 320

TEST DATA

Unrounded F5I: 5.0
Unrounded SDI: 317.7
FS$*Time Area (Ft*Min): 486
Smoke Ares (%*Min): 2175
Fuel Area ("F*Min): 5258.5
OBSERVATIONS DURING TEST

. IGNITION TIME (MircSec): 0:03

MAXIMUM FLAME FRONT ADVANCE (Ft): 5.0
TIME TO MAXIMUM ADVANCE (Min:Sec): 1:20
MAXIMUM TEMP. AT EXPOSED TC (*F): 575

TIME TO MAXIMUM TEMP, (Min:Sec) - 9:35
TOTAL FUEL BURNED (Cu. Ft.): 52.4
DRIPPING (Min:Sec): None
FLAMING ON FLOOR {Min:Sec): None
AFTERFLAME TOP (Min:Sec): MNone
AFTERFLAME FLOOR (Min:Sec): . None
CALIBRATION DATA (LAST RED 0AK)

RED OAK SMOKE AREA (%*Min): 470
RED OAK FUEL AREA (°F*Min): 87376
GRC BOARD FUEL AREA (°F*Min): 4937.8
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Preliminary Product Data

Urethane Specialties

AUTOPOUR® 9707

DESCRIPTION: AUTOPOUR® 9707 / AUTOPOUR® 931-2113 is a two component, polymeric
MDI based high density system formulated for simulated wood and decorative molding applications.

AUTOPOUR® 9707 RESIN COMPONENT

Appearence Amber liquid
Odor Slight Amine
Specific Gravity ((@ 80°F) 1.14
Viscosity (@ 80°F) 500 cps
Flash Point Over 200°F

AUTOPOUR® 931-2113 ISO COMPONENT

Appearence Dark brown hquid
Odor Slight Aromatic
Specific Gravity (@ 80°F) 1.22
Viscosity (@ 80°F) 200 cps
Flash Point Over 400°F
Vapor Pressure 0.00016 mm Hg (@ 68°F)
PROCESSING PARAMETERS
A-side (isocyanate) Component Code AUTOPOUR® 931-2113
B-side (polyol) Component Code AUTOPOUR® 9707
Ratio by weight (“A™/"B™) 100 /87 +5
Free-Rise Density #10 Cup (pef) 11.0£0.5
Nominal Reactivity (min.-sec.)
- String Gel 1°40™
- Tack Free 27407
Component Temperature (F) 85 5
Mold Temperatures (F) 100 - 120

* Svstem developed on SL-317 equipment with standard mixer. Foam characteristics will vary with
different equipment.
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Preliminary Product Data

Urethane Specialties

AUTOPOUR® 9707

DESCRIPTION: AUTOPOUR® 9707 / AUTOPOUR® 931-2113 is a two component, polymeric
MDI based high density system formulated for simulated wood and decorative molding applications.

AUTOPOUR® 9707 RESIN COMPONENT

Appearence

Odor

Specific Gravity (@ 80°F)
Viscosity (@ 80°F)

Flash Point

AUTOPOUR® 931-2113 1SO COMPONENT

Appearence

Odor

Specific Gravity (@ 80°F)
Viscosity (@ 80°F)

Flash Point

Vapor Pressure

PROCESSING PARAMETERS
A-side (isocyanate) Component Code
B-side (polyol) Component Code
Ratio by weight (“A"/"B™)
Free-Rise Density #10 Cup (pcf)
Nominal Reactivity (min.-sec.)

- String Gel

- Tack Free
Component Temperature (F)
Mold Temperatures (F)

Amber liquid
Shight Amine
1.14

500 ¢ps
Over 200°F

Dark brown liquid

Slight Aromatic

1.22

200 cps

Over 400°F

0.00016 mm Hg (@ 68°F)

AUTOPOUR® 931-2113
AUTOPOUR® 9707
100/87+5

11.0£0.5

1°40™
254["!"‘
8515
100 - 120

* System developed on SL-317 equipment with standard mixer. Foam characteristics will vary with

different equipment.
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N | i INTERNATIONAL, INC,

505 Bjue Ball Road - P.O. Box 70 - Elkton, Maryland 21922-0070
1-800-544-1216 - 410-392-4800 - Fax 410-398-7391
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[ D [... A Industny Leaden Since 195U

IP1 was founded in 1954 and is the oldest supplier of
liquid polyurethane foam systems in the industry.
We have always been a recognized leader and
consistently maintain that position.

IPl has six locations across the United States and
Canada to ensure the manufacturing capabilities
necessary to service our loyal customers. Our sales
staff is composed of highly-trained professionals
who are able to provide the technical "know-how"
required to furnish our accounts with the tools they
need to build their business.

i Wi

IPI's laboratory staff is always utilizing their expertise

to develop new products for the marketplace as well

as finding innovative uses for our existing product

line. They are ready to assist our sales staff in any

and all situations that might arise. Their quality .
control program is second to none to assure

consistent material each time a customer purchases.

IPl can provide a complete line of products from the
system material to the coating required as well as
the equipment necessary to process it. We provide
product in drums, pressurized cylinders, totes and
tankwagons. We ship our materials throughout
Morth, Central and South America and export
outside this area as well. We also have a
distribution network set up across the United States
to assist us in our marketing efforts.

IPI products are all around you in all

aspects of your every-day existence. They
help to keep your building warm and your

food and drink cold; they're with you when
you ride in a car or on a motorcycle; they

are in many of the toys your children have

and in the sports equipment you use; and

they are even in the boat that takes you

fishing or skiing. We find new places for .
our products every day!




Rigid Pour-In-Place

Our rigid polyurethane foam systems are closed cell
thermosetting plastics characterized by high strength
to weight ratio with the primary advantage being
outstanding insulation and buoyancy. They are two-
component systems comprised of an isocyanate and
a resin compound which typically contains polyols,
catalysts, surfactants, fire retardants and blowing
agents. The uses for our rigid polyurethane foams
are never-ending.

The growth of the modular home industry has
put more demand on rigid polyurethane foam
for construction panels. Mixing and metering
equipment is used to inject the proper amount
of Isofoam” into the sandwiched mold. These
mixed chemicals expand and fill the cavity,
adhering to the metal skin as it cures to
produce rigid, low density foam panels. The
panels are then demolded and ready to be
installed.

Our rigid polyurethane foam systems also include
Coast Guard approved systems for flotation. There
are uses for this material in pleasure and
commercial boats as well as additional flotation
devices such as buoys, floating docks, pontoons,
and barge cavities.

You will also find our rigid polyurethane systems
used for insulated doors, composite panels,
decorative moldings, controlled atmosphere
buildings, walk-in coolers, water heaters,
refrigeration units, window channels and much

.mﬂ re.



lsofosn Do

A GOOD ROOF SHOULD...

*Keep snow and rain out of the building
¢ Contribute to the comfort of the building
«Extend the life of the building

*Be easy to inspect and maintain

As important as the foam, is the proper coating to
finish the roofing system. Polyurethane foam
roofing systems should be covered with the proper
coating for the application. IPl can provide the
coating to meet your job specifications. Call us to
discuss your project requirements.

Consider some of the advantages of Spray-
Applied Polyurethane Foam Roofing

Conserves Energy
Light Weight
Easy To Apply
Monolithic
Self-Adhering
UL Classified
Self Flashing
Extended Building Life

Isofoam” roofing systems do this and more!



Isofoam” Polyurethane Foam
Roofing Systems

Spray-applied polyurethane foam roofing has been in
use for many years. In many cases, it provides the
only viable roofing system for special roofing
problems. IPI is the technology leader with our
Isofoam’ polyurethane chemical systems. Many
contractors choose IP| as their polyurethane foam
supplier over all other manufacturers. The Isofoam”
product line is recognized for consistency, reliability,
and quality.

The Isofoam” roofing system consists of a spray
applied polyurethane foam insulation base and
protective elastomeric membrane. The polyurethane
foam is produced by combining two liquids through
high-pressure spray equipment. The mixed liquids
expand and cure into a monolithic insulation that
tightly adheres to the substrate. As little as half an
hour later, the elastomeric membrane can be spray
applied over the insulation to complete the roofing
system. In the case of an aggregate roof application, a
gravel covering is applied over the foam.

Detail can make the difference between a good roof
and continuing roofing problems. The process begins
with the selection of a contractor with the knowledge,
experience, and proper equipment to ensure quality
workmanship. The roofing materials should be
supplied by a company with a reputation for
consistency, reliability, and quality. The application
equipment should be selected to meet the size of the
job and be capable of handling the materials being
applied.

IPl is able to provide a complete system for your
roofing application, from the foam insulation to the
coating to finish the job. We can also provide you with
the proper equipment to give you the best possible
application. We provide quality products and personal
service to our accounts. Our relationship with our
customers does not stop when the sale is made. We
know that the service we provide to our customers is
just as important as the product they receive.



Foam Syslens

Our Isofoam” flexible products are so diversified
as to boggle the imagination! They are used in
automotive applications as well as motoreycle and
snowmobile seating. They are also valuable as
molded packaging materials to keep those
precision instruments in place during shipment.

There are numerous Isofoam” products used to
produce toys, balls and dolls as well as provide
ballast for baseball bats and handles for tennis
racquets. Golfers, it could be Isofoam” giving
your favorite club just the right swing weight.

Isofoam” products are
beneficial for the safety of
athletes in sports activities.
They protect the different
body parts from injury
during participation in
contact sports. They also are
used for shoe inserts to help
provide the proper padding and
avoid stress on muscles and tendons.

Other important applications for our
flexible products are in medical
training aides, resuscitation dummies
and prosthetics. Our Castomer”
elastomer products have been utilized
in beds specially designed for burn
victims.
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Unbimited Bralicats

ISOFROTH® SFWF Urethane Foam

Dispensing Machine

APPLICATIONS

Building Products

Insulation for entry doors, overhead doors and
building panels.

Refrigeration

Insulation for walk-ins, reach-ins, ice machines,
.rafrigeratars and freezers.

Marine Flotation

Urethane foam makes a long lasting, gasoline
resistant floating material for power boats, buoys
and barges.

Semi-Trailers and Truck Bodies

Insulation for refrigerated trailers and dry freight
vans.

Plastic Molding

Filling cavities in thermal formed or rotationally
molded parts where the desired result is
improved structural strength or insulation.

One day is not enough time to completely
evaluate a foam dispensing machine or urethane
foam chemical system. For this reason, we offer
a conditional 30-day trial. Upon signing the
licensing agreement, IPI will deliver an Isofroth”
SF foam machine and chemicals. An invoice will
be rendered covering the licensing fee and the

.ﬁahamicals. If, after the 30 days, you are not

tisfied with the foam dispensing equipment, it

can be returned for full credit. Unused chemicals
may also be returned for full credit.

» Hot water and air are used to flush the foam
dispensing machine.

> No toxic solvents - No solvent disposal - No
employee exposure.

» Used water can generally be discharged into a
sanitary sewer (Consult with local authorities).

* Incorporates a disposable mix chamber which
can also be mechanically cleaned.

» Allows for hydraulic purging of sensitive
pathways for overnight or long-term storage.

* One source for foam machine and chemicals,
eliminating communications problems.

» Start-up and training services are provided free
of charge.

» Maintenance problems are minimal since no
pumps or motors are required.

The Isofroth® SF foam dispensing machine is warranted
against defects in materials and workmanship for a
period of one (1) year. There is no other warranty or

representation made with respect to the use of Isofroth®

SF equipment or Isofroth® chemicals. There is no
implied warranty of merchantability or suitability for any
particular purpose.




South Central

419 East Union Street
Monticello, Arkansas 71655

West Coast

12243 Branford Street
PO. Box 1367 (91353-1367)
Sun Valley, California 91352 *

South East

7540 Fifteenth Street East
Sarasota, Florida 34243

International, Inc.

PO. Box 70
505 Blue Ball Road
Elkton, Maryland 21922-0070

L
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Mid-West

1151 Atlantic Drive #5
West Chicago, lllinois 60185

Canada

440 Conestoga
Waterloo, OT N2L 4E2
Canada

L]
Isofoam” 2-Component Liquid Polyurethane Rigid &
Flexible Foam Systems
Castomer’ Elastomer Foam Systems :
Isofroth” Processing Equipment and Materials
Isofoam” Acrylic Coatings




Cumbining state-of-the-art technology with years of experience

—

The FOM”

cavity fill insulation

the fom

company

2 E

The FOM™ s a 40% open, 60% closed cell product comprising an outstanding
. thermal and acoustical insulation material,

The FOM™ is a non-toxic environmentally friendly material that has been tested, scid
and approved for use in the United States and Canada since 1969 as manufactured by
Rapco Foam, Inc.

The FOM™ is the most effective, the easiest to install, and the most economical insu-
lation material that can be used to insulate concrete block, hollow-core concrete, pre-
cast concrete wall assemblies, pipe chases, and other enclosed wall cavity areas.

L J

For More Information Contact:

The FOM Company of Columbus
8724 Olde Worthington Road
Westerville, OH 43082
Ph. (614) 891-4900, fax (614) 891-8399

' Manufactured By:

The FOM Company, Ltd.
1920 S. Main Street
Akron, OH 44301
www.TheFomCompany.com



THE FOM™ Foamed-In-Place Insulation

PRODUCT SPECIFICATIONS

—_— .

|. DESCRIPTION

The FOM™ insulation is a lightweight cellular plastic produced by
the interaction of an agueous resin solution with a catalyst and
foaming agent. The finished product is a non-loxic, self-extin-
quishing foam with a density of no less than 0.7 lbs. per cubic foot
and a thermal conductivity (k) factor of 0.19 per inch. The white,
toamed-in-place, cavity fill material requires two o fourteen days for
final drying, depending on weather and humidity.

Il. APPLICATION ) )
The FOM™ is designed to be used in areas that will benefit from

its high thermal and acoustical insulation values and its foamed-
in-place physical characteristics. It is an ideal material for core fill-
ing concrele block walls, insulating pre-cast hollow-core concrete
panels, Injecting between brick veneers and block and for use in
filling pipe chases, around windows, doors and other areas of lim-
ited accessibility. It is an excellent cavity fill material for stud walls
when a vapor barrier is installed to prevent The FGM™ from dry-
ing to the interior side.

Il INSTALLATION - )
The FGM™  is foamed at the job site by manufacturer-trained and

certified contraclors using a portable applicator gun equipped
with a flexible hose for delivering the expanded wet foam to areas
to be insulated, Mormal drying time under average summer con-
ditions will not exceed 14 days. Winler temperatures do not affecl
the foaming process providing solution temperatures are kepl
above 50° F during application.

A. General Notes

1. The FGM™ should not be applied to surfaces which will
be adversaly affected by moisture released during the
drying process.

2. Allow 14 days for complete curing. After applications,
The FOM™ =zhould be protected from exposure to excess
moisture or rain for a period of 24 hours,

3.The FOM™ should weigh between 143 and 190 grams
per 6" cube. Actual specifications are 2.5 Ibs. per cubic foot
wet; 0,70 |bs. per cubic foot when cured or dried.

4. The FOM™ shall be applied at the gun with liquid ratios
that comply with the manufacturer's specifications.

5.The FOM™ shall only be installed by manufacturer
cerlified and trained installers who have in their
possession certification 10 cards,

6. Materials used for producing The FGM™ shall be stored
at temperatures of 50° Flo 85" F

7.The FOM™ should only be applied using The FGM
Company R99 (resin) and The FOM Company FA29
{foaming agent). The addition or substitution of any other
materials is strictly prohibited.

Concrete Masonry Units

Care fill applications:

The maost effective, economical and efficient methaod for
the insulation of concrete block exterior and party walls,
The foam may be pumped into the cores before the
bond beams are added or it may be injected through
holes drilled in the mortar joints. In addition to filling the
cores, it will fill every nook, cranny and odd shaped cav-
ity; areas that cannot be filled with core inserts or loose
fill materials. When applied as a core fill, any possible
shrinkage will be minimized, due lo curing conditions in
an enclosed cavity.

Pre-stressed Hollow Core Concrete Panels:

Core fill applications:

Hollow core panels are filled by inserting an applicator
gun extension into the panels and exiracting the ube as
the cores are filled. The FOM™ can be applied in 15-
toot increments using this method. Once filled, there is
no spillage, setiling or fallout of the solid foam product.
Due to excellent curing conditions, shrinkage is mini-
mized.

Pipe Chases, Disposal Chutes, and Other
Odd-Shaped Areas:

Cavity fill applications;

The FOM™ can be pumped into any enclosed cavity as

an excellent thermal and acoustical insulation material..
It performs extremely well in the prevention of sound
transmission,

NOTE: It should not be applied to existing party walls
where no vapor barrier is in place. When appiied to stud
areas in new construction projects, a vapor barner
should be used to direct moisture to the exterior during
the curing stages.

MOTE: The FOM™ should not be applied where con-
stanl temperatures will exceed 210" F

Frame Construction:

2" x 47 or 2" x 6" stud application:

Filling stud areas is one of the most effective energy
conservation and sound reduction uses for The FOM™,
Using a trowel, the product can be installed 1o an open
stud area and then covered with polyvinyl sheeting. It
can also be injected into the cavity after the poly has
been applied using a flat surface 1o prevent any bulging.
Sheetrock or paneling can then be applied. The FOM™
will flow around all wiring conduit and pipes while filling
any odd-shaped spaces, nooks and crannies. Unlike
loosae fill or batted insulation, it will not settle or spill.




F. Combination:
Brick Veneer and Concrete Masonry Units:
Cavity fill applications:
The FOM™ can be easily applied to the cavity between
the concrete block and the brick veneer by “top-filling”
into the cavity during construction or by injecting the
foam through a systemalic series of holes in the mortar
joints. This is a very effective insulating system due to
excellent R-values and the prevention of air infiltration
through the many nocks and crannies around doors,
windows and other odd-shaped areas.

IV. LIMITATIONS:

A. The FOM™ is a cavity fill material only; it should not be
left open and exposed.

B. The FOM™ should not be used where it will be
exposed lo on-going temperatures in excess of 210" F,

C. The FOM™ should not be used for residential applica-
tions in existing buildings where a vapor barrier can not
be installed.

SUMMARY

The FOM™ is a cavity fill material with high performance charac-
teristics, low costs, and ease of installation. This formula has been
used as a thermal and/or acoustical insulation material in schools,
government buildings, retail centers and virtually all other facets of
the construction industry.

QUALITY CONTROL

The FOM™ is installed only by trained and certified licensees of
The FOM Company. Every installer has completed and passed a
thorough and detailed training school conducied by The FOM
Company. All application crews should be under the direct super-
vision of a ceriified installer. All certified installers should have cur-
rent picture identification cards with them at the job site. If there are
any guestions, call tell-free 1-877-381-1200.
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FEATURES & BENEFITS

Feature: As a foam, which is injected under modest
pressure, The FOM™ can be applied during or after
the construction process filling all voids, nooks, cran-
nies, and hard to reach areas.

Benefit: No seliling, pouring out of weep holes or
areas that can't be filled with loose fill materials. The
FOM™ flows around outlet boxes, electrical wiring,
plumbing, masonry ties and many other obstacles that
cannol be sealed with loose fill products.

Feature: The FOM™ is a 40% open, 60% closed cell
product.

Benefit: Serves as an outstanding thermal and
acoustical insulation. R-values exceed 5.2 per inch and
a 2" thickness provides a sound transmission class
(STC) of 53.7. The FOM™ will save money on healing
and cooling while providing a comfortable living and
working environment,

Feature: The FOM™ is installed by manufacturer
trained and certified contractors,

Benefit: Masonry contractors do not have to order,
stock and handle any insulation materials; no broken
bags, messy clean-up problems or lifting and pouring
of dusty loose fills. The masonry contractor can gel
his work done fast and without delays. There are no
coordination problems with other contractors; The
FOM™ can be applied after masonry contractors have
left the job.

Feature: The FOM™ is not broken down due to water
or waler vapor exposure.

Benefits: Uniike fibrous glass and locse fill materials,
exposure 1o moisture will not alter the shape or config-
uration of this material. While The FOM™ does not
provide a vapor barrier, it does maintain its shape and
performance characteristics,

\
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The FOM Company has developed a special architecturalbuilding inspector, Quality Control PAK, for on-site inspections. These packs are
available from your local installer of The FOM™ or you may order one at no charge from Tha FOM Company at (toil-free) 1-877-381-1200.
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ACOUSTICAL PROPERTIES PHYSICAL PROPERTIES

Property Test Method Results
Thermal Conductivity ASTM C-177 K-Factor | R-Value
0193 5.18/inch
Surface Burning Characteristics| ASTM E-84 (UL 723)
Flame Spread 15
Smoke Release 0-5

Sound
Transmission

Hz. Loss’

250 27-32

500 48-50

1,000 42-44

2,000 46-50

4,000 41-46

8,000 19-25

* Based on actual ligld sound lests on 3-58"
gypsum board, STC 53

L. B

Fire Rating ICBO Report 3047 Class | Material
Combustibility ASTM E-136 non-combustible
Water Vapor Transmission ASTM C-355 10 Perms/inch
Moisture Absorption
24 hours n wat conity, % Dy wi 2.0
Linear Shrinkage HUD/UMB-74
ngernal percentage ater 90 days |ES$ than 2%
Density - Standards
{cured) Ibs./i’ E

INSULATION VALUES FOR BLOCK WALLS

Nominal Thermal Resistance Cores Filled with
Block Width The FOM

(PCF) w (R) uy L]
6" 60 .32 3.125 .08 11.9
80 37 2.7 10 9.8

100 A2 2.4 A3 7.6

120 AT 212 18 5.4

140 .59 1.7 .24 41
8" 60 .32 3.125 .06 155
BO .34 2.94 .08 12.1

100 .38 2.63 10 9.9

120 43 2.33 14 7.2

140 .25 1.8 20 4.9
127 60 24 4.16 .05 21.7
BO .29 3.45 .06 18.1
100 .34 2.84 07 13.6
120 .38 2.63 .09 10.8

140 .50 2.00 14 7.2
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WELD-ON

STRUCTURAL SERIES

3

WELD-0N" Structural Series Adhesives are conceived
and developed by a team of chemists and engineers
with unparalleled experience in methacrylate adhe-
sives and structural composites. These experts are
in the field, working with design engineers to tailor products
for development in the laboratory. The end result is an adhe-
sive that improves product performance and streamlines the
production process.

WELD-ON methacrylates outperform the competition where it

counts. Whether you're bonding like or dissimilar substrates,

WELD-ON fuses them to produce a permanent, integral assem-
bly. When you need the ultimate in fatigue and shock-load
resistance, WELD-ON gives you the industry's highest tensile
elongation.

* Fiber-tearing bonds up to 3,000 psi

* Elongation capability from 200 to 250%

* Bulk tensile strength from 2,200 to 3,500 psi

IPS WELD-ON delivers stronger bonds in less time with reduced
labor costs. Reduced need for surface prep combined with con
trolled open time and cure speed lets you increase throughput
with smaller crews. Whether you use WELD-ON'S bulk or cartridge
dispensing systems, you'll get an easy to apply bonding adhesive
that stays where you put it — even in inverted applications.
IPS tackled the £ R
methacrylate boil
problem head-on, so
now you can cure
thin or thick sections R
in a wide range of
production condi-
tions, including high
heat and humidity.



Demanding users specify WELD-ON for jobs that need
mua to be done right the first time. Our methacrylates
handle the harsh pounding of high-performance
marine applications and the stress of towering archi-
tectural designs. From boat builders to liquid and chemical tank designers, the growing list of WELD-ON
users tells us how our new Structural Series not only meets or outperforms their specs, but lets them

- create new, more robust products that grow their bottom lines,

* Substrates as dissimilar as plastic and steel are permanently fused

* Bond allows maximum material performance

* New design options create product line expansion

s 210 55 214 55 218 SS214HV | SS218HV |

Typical Physical Properties: (ASTM D 638 97)

% Elongation 225 - 250 200 - 250 200 - 250 200 - 250 200 - 250

Tensile strength (psi) 3,300 - 3,500 2,250 - 2,500 2,250 - 2,500 2,250 - 2,500 2,250 - 2,500
. Modulus (psi)** 90,000 140,000 140,000 140,000 140,000

Single shear strength (psi) 3,000 2,000 2000 2,200 2,200

Handling Properties:

Typical bond line thickness 43 EE S e £05% - 25" 207~ 57 A07 - 1.07

Ratio mixing 10:1 01 10:1 10:1 10:1

Working time (minutes) 10-12 20 - 22 40 - 62 23-28@77°F | 42-45@ 95° F

' Fixture time (minutes) 13-17 30 - 35 | 80 - 100 25 - 30 90 - 110
Mixed viscosity (kps) 150 - 175 150-175 | 150 - 175 650 - 750 800 - 1000
Color _ | Beige, Off White, | Off White, Gray Gray
| Gray bulk only Gray bulk only Gray bulk only

Packaging: "

(artridge;:-. 470/825 mlL - -Yes Yes - Yes No No

Bulk dispensing 5 or 50 gallons 5 or 50 gallons 5 or 50 gallons 5 or 50 gallons 5 or 50 gallons

* Both components mixed and allowed to cure at room temperature for 48 hours.

** Modulus as measured in the linear portion of the stress/strain curve.

* Values depend on shear strength and stiffness of the substrate when substrate failure occurs.
Working /fixture time at 75° F unless noted

.REEDMHENDED FOR:

WELD-ON Structural Series Adhesives are recommended for bonding to the following substrates:

* FRP * PVC = ABS * Acrylics * Polyester Gelcoats * Urethanes * Vinyl Esters * Styrenics

IPS WELD-ON strongly recommends you contact your local sales/technical service representative regarding your intended use
and application of this and any other WELD-ON product.



Tim Warren is General Manager of
PolyTank, an international supplier of
swimming pool filtration tanks. He uses .

Naval architect Sid Lanier builds high WELD-ON to expand his product line and
performance boats for rugged use in harsh  build his market share.

environments. He relies on WELD-ON'. “WELD-ON opened a new door for us. [ wanted to give my fil-
Exclusively. tration customers a fiberglass liner, but couldn’t bond it with

our ABS tank necks, particularly in tanks with smaller size
necks. WELD-ON not only bonds these dissimilar substrates,
but lets me do it in our high humidity environment with a
minimum of surface prep. The bond surpassed all of our pres-

51d is a pioneer in bonded fiberglass stringer technology. He
told us that “WELD-ON’s high viscosity methacrylate lets me
cut a 4-man crew in half — and get a better quality job. We
shoot it on thick and don’t have to worry. WELD-ON hangs on
vertical surfaces, has a long open time and cures consistently.
WELD-ON is tough, so 1 get stronger hulls that stand up to
impact and resist long term fatigue without any additional
weight or labor costs.”

sure tests and is impervious to anything our customers will
use. WELD-ON gives me design and manufacturing options 1
never had before.”

Technology-driven innovation, customer-driven service. IP5 has spent nearly
fifty years pioneering better adhesive solutions for industrial, commercial and
residential applications. Our latest innovation has created advanced, two-component methacrylate adhesives that bond metals,
plastics and other materials in a broad range of demanding transportation, marine and industrial applications.

If there's a better way to join materials, IPS development teams are working on it.
Whether sparked by an idea from the lab or a request from a customer, the product
development process gets our experts to the field — in your plant — to be sure our
products match your requirements. IPS representatives are trained to ask the right
guestions so we can specify the right product — or create a new one — that's right
for your application.

IPS has been serving demanding customers
for more than half a century. We've succeeded
because we know that service means listening — and using what we hear to guide the
creation of innovative technology and products for you. And that's how we help our
customers succeed and lead in their industries.

Structural Adhesive Team:
IPS Corporation, P.0. Box 12729, RTP. NC 27709

Manufacturing Facilities:
600 Ellis Road, Durham, NC 27703
17109 South Main Street, Gardena, CA 90248

WBLn.o N Call us toll-free: 1-877-IP5-GLUE (1-877-477-4583) ERP

STRUCTURAL SERIES Visit our wel:'-site at: www.ipscorp.com T‘:
IPS Corporation, 455 West Victoria Street, Compton, CA 90220 American Distributor



$S208

METHACRYLATE ADHESIVE

WELD-ON

STRUCTURAL SERIES

I PS CORPORATION

DESCRIPTION

IPS WELD-ON® S5208 methacrylate adhesive is a rapid curing, two-component, 10:1 mix ratio product for bonding
composite and other plastic parts with relatively close part tolerances and bond gaps. Minimal surface preparation’
combined with rapid fixture time makes WELD-ON SS 208 ideal for assembly operations requiring reduced labor and fast
cycle times. Plastic materials can be cross-bonded with other plastics and metals, SS 208 is available in cartridges and
bulk containers for application with meter-mix-dispensing equipment.

PERFORMANCE HIGHLIGHTS BENEFIT

» Rapid cure speed 8-10 Minute open working time, 15-20 minute fixture and demold time
e Minimal surface preparation'* Reduced labor cost and throughput times.

= Non-sag handling characteristics Bead stays in place in bond gap or on vertical surfaces.

« Reduced volatility Reduced odor, skinning, and cure shrinkage.

* Permanent toughness and elasticity Excellent fatigue, damping, impact and shock-load resistance

» Excellent environmental resistance Permanent bonds in harsh operating environments

TYPICAL ADHESIVE CHARACTERISTICS

Part A Adhesive Part B Activator Mixed A+B
Color Off white White Off white
Mix ratio by volume 10 1
Mix ratio by weight 7.78 1
Viscosity, cps 150-200,000 40-60,000 150-200,000
Density, grams/mi| 0.92 1.04 0.94
Unit weight, Ib/gallon 7.70 8.66 7.80
Working time at 75 F/24 C 8-10 minutes
Fixture time at 75 F/24 C 15-20 minutes
TYPICAL PHYSICAL PROPERTIES RECOMMENDED SUBSTRATES
Tensile strength (psi): 2000-2500 FRP & Vinyl Esters ABS
Elongation (%): 200-250 Polyester Gelcoats PVC
Bond strength (psi)™: 2500 Maximum Styrenics Acrylics
Modulus (psi)*: 90,000 Polyurethanes Metals®

Bonds are generally resistant to the effects of heat, water and moisture, agueous chemicals and most petroleum hydrocarbons, including gasoline,
mofor oil and diesel fuel. Mot recommended for immersion or long term exposure to concentrated acids or bases, or aggressive organic solvents such
as toluene, ketones, and esters. It is the user's responsibility to determine the suitability of each adhesive for its intended use and application.

1. Most thermoplastics can be bonded with no surface preparation other than a dry wipe or air blow-off. If contamination is visible or suspected, wipe
with alcohol prior to bonding. Polyolefins, thermoplastic polyesters, fluorocarbon plastics and other low surface energy plastics are generally not
bondable, Testing is required on thermoset plastics because of the wide variations in compositions and bondability, See important notes 1, 2, and
3 on reverse side

. Light abrasion improves bond strength on steel. Acceptable bonds can be achieved with “as received” steel provided there is no rust | scale, or
other surface contamination (off). Adhesion to aluminum and stainiess steel is improved by sanding. MP 100 metal primer is recommended for
maximum durability, See important notes on reverse side. See important notes 1, 2, and 3 on reverse side.

3. Value will depend on shear stifiness and strength of substrate

4. Modulus as measured in the linear portion of the stress/strain curve.

S5208-revD /01



SAFETY AND HANDLING

Read Material Safety Data Sheet before handling or using this product. Adhesive (Component A) contains methyl methacrylate monomer and is

flammable. Always use in a well-ventilated area. Floor-level extraction and large quantities of moving air greatly facilitate ventilation. Activator (Component

B) contains peroxide. Both matenals must be stored in a cool place away from sources of heat and open flames or sparks. Keep containers closed when

not in use. Prevent contact with skin and eyes. In case of skin contact, wash with soap and water. In case of eye contact, flush with water for 15 minutes .
and seek immediate medical attention. Harmful if swallowed. Keep out of reach of children.

MIXING AND APPLICATION

EXOTHERM. The chemical cuning reaction that occurs when components A and B are mixed generates heat. The amount of heat generated is controlled
by the mass and thickness of the mixed product. Large masses over 1.5 inches thick can develop heat in excess of 250°F1121°C and can generate
harmful, flammable vapors. Large curing masses should be carefully moved to a well-ventilated area where the chance of personal contact is minimized.

CURING. Open working time is the approximate time after mixing components A and B, depending on bonding conditions, that the adhesive remains fluid
and bondable. Fixture time is the approximate time after mixing components A and B required for the adhesive to react the partial state of cure necessary
to allow careful movement, unclamping or de-molding of assembled parts. Parts can generally be put in service when 80 percent of full strength is
developed. The time to achieve 80% cure is approximately2-3 times that required for fixturing. The working and fixture times presanted in this bulletin are
based on laboratory tests performed at 75°F/24°C. Higher temperatures speed the curing reaction and reduce open working time. The reverse is true for
lower temperatures. If significant variation in temperatures or application at very high or low temparatures is anticipated, contact your IPS representative for
technical assistance.

DISPENSING EQUIPMENT. Dispensing from disposable cartridges or meter-mix-dispensing equipment is highly recommended. Both methods employ
convenient static motionless mixer technology. Product supplies in pre-measured cartridges is dispensed from approved manual or pneurnatic powered
guns, Contact your IPS representative for information and availability.

When meter-mix dispense systems are used, care must be taken to assure compatibility between the adhesive components and the materials in the
equipment that they contact. All wetted metal components should be constructed stainless steel, aluminum or a sufficient thickness of chemically resistant
material that prevents contact between the adhesive components and the base metal. Contact with copper, brass, zinc or alloys containing these
materials must be strictly avoided. All non-metallic seals and gaskets should be fabricated from Teflon, or polyethylene based materials. Natural
rubber, nitrile rubber (BUNA), neoprene and Viton® are not acceptable.

APPLICATION. Follow instructions provided or contact your IPS representative for proper preparation of dispensing equipment and substrates prior to
starting the bonding process. Always dispense a quantity of adhesive at start-up to assure that the adhesive exiting the tip of the mixer is the proper color
and is uniform, without streaks. If aged material is being used, allow the purged material to cure to assure quality before proceeding. Carefully dispense a
sufficient quantity of adhesive on the substrate to assure that the bond gap will be completely filled when the parts are mated. Allow for squeeze-out at the
edges of the bond to assure filling. Carefully secure or clamp parts to prevent joint movement while the adhesive sets. Do not apply excessive pressure thal
can cause excessively thin gaps and starve the bond line. If in doubt, use shims or spacers to set the gap. 55 218 and S5 218 HV adhesive should not be
applied in gaps of less than 1/8 (0.125) inch. A minimum gap of 20 mils (0.02 inch) is recommended for all other adhesives. Test the curing adhesive at the
edges for fingernail hardness before removing clamps or fixtures. If clean up of the adhesive from the bonded area is required, we recommend that it is
carefully performed using alcohol or other preferred industrial solvent while the adhesive is still wet or soft. Partially cured adhesive can be carefully
removed with a sharp knife. Cured adhesive must be sanded or scraped, using a suitable solvent to remove remaining traces

CLEAN-UP. Adhesive components and mixed adhesive should be removed form mixing and application equipment with a suilable industrial solvent or
cleaner before the mixed adhesive cures. Once the adhesive cures, soaking in a strong scivent or paint remover will be required to soften the adhesive
sufficiently for removal

STORAGE AND SHELF LIFE

The shelf life of Components A and B in unopened containers is approximately six months from the date the product is shipped from IPS facilities. Shelf life
is based on steady state storage between 50°F and 80°F (10°C and 27°C). Exposure, intermittent or prolonged, above BO°F27°C will result in a reduction of
the stated shelf life. Exposures above 100 °F (38°C) during shipping or storage can guickly degrade Component B in cartridges or bulk containers,
and must be strictly prevented. Shelf life of both components can be extended by air<conditioned or refrigerated storage between 50°F and 65°F (10°C
and 18°C).

PACKAGING AND AVAILABILITY

SS 208, SS 214, SS 218: 470 mi. Cartridge § Gallon Pails 55 Gallon Drums
SS 214HV, SS 21BHV: § Gallon Pails 55 Gallon Drums
IMPORTANT NOTES

1. SUBSTRATE AND APPLICATION COMPATIBILITY. The user must determine the suitability of a selected adhesive for a given substrate and
application. |PS strongly recommends laboratory, shop and end-use testing that simulates the actual manufacturing and end-use environment

2. SURFACE PREPARATION. The need for surface preparation must be determined by comparative testing of prepared and unprepared substrates to
assure that unprepared bonding is equivalent to or acceptable for the application relative to prepared bonding. Initial bonding tests must be followed up
with simulated or actual durability tests to assure that surface conditions do not lead to degradation of the bond over time under service conditions.
Subsequent changes in substrates or bonding conditions will require re-testing.

3. TECHNICAL ASSISTANCE. Contact your IPS representative for questions or assistance with the selection of adhesives and methods for evaluating
adhesives for your intended application.

This product is intended for use by skilled individuals at their own risk. Recommendations contained herein are based on information we balieve to be

reliable. The properties and strength values presented above are typical properties obtained under controlled conditions at the IPS laboratory. They are

intended to be used only as a guide for selection for end-use evaluation. The ultimate suitability for any intended application must be verified by the end

user under anticipated test conditions. Since specific use, materials and product handiing are not controlied by IPS, our warranty is limited 1o the .
replacement of defective IPS products.

IPS Corporation
PO Box 12729, Research Triangle Park, NC 27709 www.ipscorp.com Phone: (918) 598-2400 Toll Free: 1-877-IPS GLUE  FAX (919) 588-2439
55200rev01/01



WELD-ON

STRUCTURAL SERIES

IPS CORPORATION

—_—
MP100O
METAL PRIMER

DATA SHEET

DESCRIPTION

IPS WELD-ON® MP 100 metal primer is a surface treatment that is designed to clean, chemically convert and prepare
stainless steel and aluminum surfaces for permanent bonding with WELD-ON methacrylate structural adhesives, It
significantly improves the long-term durability of adhesive bonds that are subjected to humid or corrosive environments
such as salt water or spray. Without MP 100, certain WELD-ON Structural Series adhesives can lose bond strength over
time when exposed to such conditions.

MP 100 is recommended for use with the following WELD-ON structural adhesives:

S5 214 S5 218 SS 505
S5 214 HV SS 218 HV S5 208
APPLICATION

MP 100 is applied by simply brushing or wiping on the surface just prior to bonding.

PRODUCT HIGHLIGHTS BENEFITS

» Simple brush or wipe application, rapid dry Minimal added time and labor input

* Mild solvent action Cleans metal surface prior to conversion

= Aggressive etching and chemical conversion Reduces surface corrosion and chemically links

adhesive to metal surface

+ Blue color Simplifies application

TYPICAL PRODUCT CHARACTERISTICS

Physical form: Water-thin liguid solution
Color; Blue

Density, grams/m|: 0.78

Uinit weight, Ib/gallon: 6.50

Dry time: Five minutes or less

.Cuntact manufacturer for test data on specific metal substrates.

MP100rev1/01



SAFETY AND HANDLING .
Read Material Safety Data Sheet before handling or using this product. MP 100 Metal Primer is flammable Always

use in a well-ventilated area. Floor-level extraction and large quantities of moving air greatly facilitate ventilation. Store

in a cool place away from sources of heat and open flames or sparks. Keep container closed when not in use. Prevent
contact with skin and eyes. In case of skin contact, wash with soap and water. In case of eye contact, flush with water for

15 minutes and seek immediate medical attention. Harmful if swallowed. Keep out of reach of children

APPLICATION

Remove excess surface contaminants such as dust, grime, grease or oil by washing or wiping with a clean cloth. Surface
should be dry before applying primer. Apply a thin coat of primer by brushing, wiping or dipping. Avoid puddling or heavy
layers of primer. Remove excess primer by wiping while still wet, or remove with a clean rag dampened with alcohol. Re-
apply if necessary to provide a thin, uniform layer.

STORAGE AND SHELF LIFE

The shelf life of MP 100 Metal Primer in unopened containers is approximately six months from the date the product is
shipped from IPS facilities. Shelf life is based on steady state storage between 50°F and 80°F (10°C and 27°C)
Exposure, intermittent or prolonged, above 80 degrees will result in a reduction of the stated shelf life.

IMPORTANT NOTES

1. SUBSTRATE AND APPLICATION COMPATIBILITY. The user must determine the suitability of a selected adhesive
for a given substrate and application. IPS strongly recommends laboratory, shop and end-use testing that simulates
the actual manufacturing and end-use environment.
2. SURFACE PREPARATION. The need for surface preparation must be determined by comparative testing of
prepared and unprepared substrates to assure that unprepared bonding is equivalent to or acceptable for the .
application relative to prepared bonding. Initial bonding tests must be followed up with simulated or actual durability
tests to assure that surface conditions do not lead to degradation of the bond over time under service conditions,
Subsequent changes in substrates or bonding conditions will require re-testing.
3. TECHNICAL ASSISTANCE. Contact your IPS representative for questions or assistance with the selection of
adhesives and methods for evaluating adhesives for your intended application.

This product is intended for use by skilled individuals at their own risk. Recommendations contained herein are based on
information we believe to be reliable. The properties and strength values presented above are typical properties obtained
under controlled conditions at the IPS laboratory. They are intended to be used only as a guide for selection for end-use
evaluation. The ultimate suitability for any intended application must be verified by the end user under anticipated test
conditions. Since specific use, materials and product handling are not controlled by IPS, our warranty is limited to the
replacement of defective IPS products.

IPS Corporatign
PO Box 12729, Research Triangle Park, NC 2770% www.ipscorp.com Phone: (919) 588-2400 Toll Free: 1-877-IPS GLUE FAX (919) 598-2439

MP 1 O0revil /0]



WELD-ON

STRUCTURAL SERIES

Structural Series SS 210
Technical Data Sheet Beige
Description: S8 210 methacrylate adhesive is a two component, 10:1 ratio system, 10 minute

open time product. Demgned for bonding refined composite parts, requiring Imle
to no surface preparation’. Ideally suited for applications 20 to 120 mils thick’,
requiring fast cycle times. WELD-ON® SS Adhesives provide the highest

combination toughness and strength available in a methacrylate adhesive.

Recommended Substrates:
FRP, PVC, ABS, Acrylics, Polyester Gelcoats, Urethanes, Vinyl Esters and Styrenics

Performance: Features Benefits
* High elongation over 200%. * Ultimate fatigue and shock-load resistance
(toughness).
* Low odor.
* Noticeably less odor while dispensing and
negligible residual odor upon cure.
*  Minimal slide and leveling. *  Adhesive stays where it is applied!
*  Working time’ 10 minutes and a * ldeal for bonding more refined close
fixture time" of 17 minutes. tolerance parts (up to 120 mils)’, requiring

fast bonding cycles.

Typical Adhesive Properties @ 77°F
Adhesive Part A Activator Part B Mixed AB

Volumetric mix ratio: 10 1 —ee-
Weight based mix ratio; 7.78 1 -
Working time’ - — 10 - 12 min.
Fixture time* —n ——— 16 - 20 min.
Color: Opaque White Beige
Viscosity (kep) 150-175 40 - 50 -
Density (g/cc) 52 1.04 94
Unit Weight (Ib./gal.) 7.7 8.66 7.8

Excellent resistance’: Typeal Bxatberm Prfi F“k‘f;ggm R

Hydrocarbons, pH range 172" thick,, 30 gram mass Cartri

of 3-10 and Salt ;:::L““"‘ T 5 Gallon Pails

Solutions. Peak emp._ 30 F i ;T;E::h“

Not recommended for:

Strong Acids, Bases, and

Polar Solvents.

Themhmmhﬂ:ullpﬂ:ﬂ i ion o ol b sl o imd g whether our prodocts nre saitable for their applications. Our products are intended for mle o

il JPSEwpﬂnbun..mql.m-'unmlbrlq)nl-'ldBm.uurpuduchbcfmLnl:ﬂdluwllﬁmnhhﬂi}mﬂhﬂﬂﬂﬂWHﬂ}fﬂfﬁlu
q:ﬂ:ll'tlppbmbmu All informaison on this dsts sheed is hased on labomatory testing and is nod intended for design purposes. Wothing herein shall constriute any other warrasty express
or implied, inclsding amy warranty of merchantability or fitness for & panticular purpose, nor is any protection from asy L of pates o be infered. All pateni nights are reserved. The
exclusive remedy fior all proven clabms i limised io replacement of our materialy and in so svent shall we be liable fior special, incidental or consequential damages,

IPS® Corporation 17109 5. Main St P.O. Box 379 Gardena, CA 90248-0379
Phone: 1-310-898-3300
Fax: 1-310-323-441° 6/00



pical Mechanical Properties*: Tensile Properties (ASTM D 638-97)

Tensile Strength (psi): 3,400 max.
Modulus (psi)**: 90,000
Max. Elongation (%): 225-250
Single Shear Strength (psi): 2,600
*Both components mixed and allowed 1o cure at RT for 48 hours.

**Muodulus as measured in the linear portion of the stress/strain curve,

# Values ﬂ om shear strenjgth and stiffness of the substrate when substrate failure occurs.

Shelf Stability:

The shelf life of 85 210 (parts A and B) is approximately six months from the time product is shipped from IPS facilities. Shelf life is based
on steady state storage between 50 degrees Fahrenheit and 80 degrees Fahrenheit. Any, or cumulative storage at temperatures sbove B0
degrees Fahrenheit will result in a reduction of the stated shelf life. We recommend storage of these products in a cool, dry location. These

products should not be stored at temperatures below 32 degrees Fahrenheit. Shelf life can be prolonged by storage below 50 degrees
Fahrenheit (do not freeze).

Exothermic and working performance:

The data presented here with regard 1o open, working and exotherm times and temperatures was determined in a laboratory at reom
temperature. Any increase or decrease in product, substrale or environmental temperatures will result in corresponding increases or
decreases in handling parameters. If you have any questions or intend use of these products in different conditions, please contact IPS
technical service for indications of what types of variations you might expect.

Application and handling:

Hath 58 210 pans A and B are flammable. These products contain methacrylate ester. When finished using these products, keep the
containers closed. Always keep away from open flames, heat and sparks. Make sure all metallic packaging (drums) and dispensing
equipment are grounded when in use. Avoid contact with skin and eyes. In case of skin contact wash with soap and water. In the event of
eye contact, flush with water for 15 minutes and seek immediate medical attention. These products are harmful if swallowed and should be
kept out of reach of children at all times. Also note that these products cure with the development of heat {exotherm). Large masses curing
can develop vapor emissions and heat in excess of 300 degrees Fahrenheit, Caution should be used to avoid contact with and the cuning of
large amounts of material in excess of 1.5 inches in thickness, Do not use in unventilated or enclosed areas. MMA monomer is heavier than
air. Evacuation of fumes requires ground level pick up or air circulation.

Dispensing Equipment:

55 210 can be applied through the use of either antomated or manual dispensing equipment in conjunction with static mixing technology.
Cariridge systems (pre-metered) with dispensing guns are also available. For information regarding the availability and/or use of such
equipment, please contact IPS Technical Service or your IPS sales representative. All metallic equipment coming in contact with this
adhesive should be constructed of stainless steel or conted with a sufficiently chemical resistant material 1o prevent contact between the base
metal and the adhesive or activator components. Contact with copper, brass, zinc or any alloys containing these materials should be avoided
at all times. All seals and gaskets coming in contact with these materials should be fabricated from Teflon, or Ethylene/Propylene type
materials. Avoid the use of natural rubber, neoprene and Viton-tyvpe seals and gaskets. When using 55 210 make sure that enough material
is used to completely fill joints with some squeeze out occurring to ensure complete joint fill when parts are joined together. Note that all
materials should be dispensed and parts positioned and clamped prior to the expiration of actual working times. Allow parts to remain
clamped until afier the fixture time has expired. We recommend a brief test of the bond edge 1o assure that the material is developing
hardness prior to the removal of clams or bond fixtures. Clean up of these maierials while still wet is best achieved through the use of any
citrus terpene or NMP (N-Methyl Pyrolidone) based cleaner. Cured adhesive is best cleaned through the use of gentle sanding or scraping
in conjunction with the above cleaners or mild solvent wipe.

Motes:

I The need for surface preparation can only be properly determined through testing to assure that the cured adhesive is achieving the
desired results without preparation.. We always recommend the use of laboratory testing to address this concern. All testing should
completely mimic the methods and materials intended to be used in the actual manufactuning environment.

1 We strongly recommend that you consult our technical service representatives for discussion regarding your intended use and
application of this and any other IPS product.

3 The definition of working time is the time elapsed between the instant that parts A and B are combined and mixed and the time that
the adhesive no longer wets the surface nor is compressible and flowable, The times represented on this sheet were determined at 75
degrees F,

4 The fixture time is defined as the time afier which the bonded components can support a 2 Ib. static weight on a one by one inch joint
area in both the shear and normal configurations without movement.

5 Chemical resistance varies greatly depending on conditions of exposure such as: temperature, concentration, bond line thickness and
length of exposure. Please contact IPS for recommendations regarding use in any chemical environment!




WELD-ON

STRUCTURAL SERIES

IPS CORPORAT!ION Structural Series SS 214
Technical Data Sheet Off-White
Description: SS 214 methacrylate adhesive is a two component, 10:1 ratio system, ideal for

bonding sma]l to medium composite assemblies, with little to no surface
preparatlun It is formulated off-white and is UV inhibited’. This product offers
excellent fatigue, impact, vibration damping and shock-load resistance. Ideal for
bond lines up to 1/2” thick. WELD-ON® S8 Adhesives provide the highest
combination toughness and strength available in a methacrylate adhesive.
Recommended Substrates:
FRP, PVC, ABS, Acrylics, Polyester Gelcoats, Urethanes, Vinyl Esters and Styrenics

Performance: Features Benefits
= Off-White, UV inhibited’. Consider for bonding exterior components.

| p.gk,gmg |+ High elongation over 200%. ¢ Ultimate fatigue and shock-load resistance
470 cc/825ce | (toughness).
. soue .| * Lowodor * Noticeably less odor while dispensing and
* 55 Gallon negligible residual odor upon cure.
Py *  Minimal slide and leveling. *  Adhesive stays where it is applied!
*  Working time’ 20 minutes and a * Ideal for bonding more refined high tolerance
fixture time* of 35 minutes. parts (up to 1/2” bead)’, requiring quick

molding cycles.

Typical Adhesive Properties @ 77°F
Adhesive Part A Activator Part B Mixed AB

Volumetric mix ratio: 10 1 -
Weight based mix ratio: 7.78 1 -
Working time’ _— - 20 - 22 min.
Fixture time* — — 30 - 35 min.
Color: Opaque White Off-White
Viscosity (kcp) 150 - 175 40-50 P
Density (g/ce) 02 1.26 95
Unit Weight (Ib./gal.) 7.7 10.48 7.95
Excellent resistance®: Typical Exotherm Profile :
Hydrocarbons, pH range 12 thick, 30 gram mass
of 3-10 and Salt L
. Solutions. Feak temp. 5 F
| Not recommended for:

‘ Strong Acids, Bases, and

Polar Solvents.
The infarmaticm herein is general infomrution desgned 1o assst customers in determinmg whether oo products are suishie for their appl Dllwndth“mhndnd‘m'ilhh
indisstrial and ¢ inl cusi IS Coepoenty cusi 1o inspect and test cur products befione wse and to satisty i ves & o el ty fior their
specific applications MIml‘muhmund'lhduuh-mnhu-mmmwm.mﬂummmfudﬂlmmNmmmM tute any other
or implied, mcluding sy warranty of merchantabdlity or finess for & pamicular purpose, sor is any protection from sny law arpnrltlnb:rdmud. All pllzh[ﬂﬂlu ﬂl’ﬂﬂﬂ'ﬁlm
exchusive remady for all proven claams is fimited 1o replacement of our maierials and in no event shall we be liable for special, ! | o i i

IPS® Corporation 17109 5, Maimn St P.0O), Box 374 Gardena, CA Q0248-0379



pical Mechanical Properties™: Tensile Properties (ASTM D 638-97)

Tensile Strength (psi): 2250 - 2500
Modulus (psi)**: 140,000
Max. Elongation (%): 200-225
Single Shear Strength (psi): (ASTM D 5868-95) 2000

*Both components mixed and allowed to cure at RT for 48 hours,
**Modulus as measured in the linear portion of the stress/strain curve.
|L# Values depend on shear strength and stiffness of the substrate when substrate failure occurs.

Shelf Stability:

The shelf life of 85 214 (parts A and B) is approximately six months from the time product is shipped from IPS facilities. Shelf life is based
on steady state storage between 50 degrees Fahrenheit and 80 degrees Fahrenheit. Any, or cumulative stornge a1 temperatures above §0
degrees Fahrenheit will result in & reduction of the stated shelf life. We recommend storage of these products in a cool, dry location. These
products should not be stored at temperatures below 32 degrees Fahrenheit. Shelf life can be prolonged by storage below 50 degrees
Fahrenheit (do not freeze).

Exothermic and working performance:

The data presented here with regard to open, working and exotherm times and temperatures was determined in a laboratory al room
temperature. Any increase or decrease in product, subsirate or environmental temperatures will result in corresponding increases or
decreases in handling parameters. If vou have any questions or intend use of these products in different conditions, please contact IPS
technical service for indications of what tvpes of variations you might expect,

Application and handling:

Both 85 214 pans A and B are lammable. These products contain methacrylate ester. When finished using these products, keep the
containers closed. Always keep away from open flames, hest and sparks. Make sure all metallic packaging (drums) and dispensing
equipment are grounded when in use. Avoid contact with skin and eves. In case of skin contact wash with soap and water. In the event of
eye contact, flush with water for 15 minutes and seek immediate medical attention. These products are harmful if swallowed and should be
kept out of reach of children at all times. Also note that these products cure with the development of heat (exotherm). Large masses curing
can develop vapor emissions and heat in excess of 300 degrees Fahrenheit. Caution should be used 1o avoid contact with and the curing of
large amounts of material in excess of 1.5 inches in thickness. Do not use in unventilated or enclosed areas. MMA monomer is heavier than
air. Evacuation of fumes requires ground level pick up or air circulation.

Dispensing Equipment:

55 214 can be applied through the use of either automated or manual dispensing equipment in conjunction with static mixing technology.
Cartridge systems {pre-metered) with dispensing guns are also available. For information regarding the availability and/or use of such
equipment, please contact IPS Technical Service or your IPS sales representative. All metallic equipment coming in contact with this
adhesive should be constructed of stainless steel or coated with a sufficiently chemical resistant material to prevent contact between the hase
metal and the adhesive or activator components. Contact with copper, brass, zine or any alloys containing these materials should be avoided
at all times. All seals and gaskets coming in contact with these materials should be fabricated from Teflon, or Ethylene/Propylene type
maierials. Avoid the use of natural rubber, neoprene and Viton-type seals and gaskets. When using 55 214 make sure that enough material
is used to completely fill joints with some squeere out oocurming to ensure complete joint fill when parts are joined ogether. Note that all
materials should be dispensed and parts positioned and clamped prior to the expiration of actual working times. Allow parts (o remain
clamped until after the fixture time has expired. We recommend a brief test of the bond edge to assure that the material is developing
hardness prior to the removal of clams or bond fixtures. Clean up of these materials while still wet is best achieved through the use of any
citrus terpene or NMP (N-Methyl Pyrolidone) based cleaner. Cured adhesive is best cleaned through the use of gentle sanding or scraping
in conjunction with the above cleaners or mild solvent wipe.

Notes:

1 The need for surface preparation can enly be properly determined through testing 1o assure that the cured adhesive is achieving the
desired results without preparation.. We always recommend the use of laboratory testing to address this concern. All testing should
completely mimic the methods and materials intended to be used in the actual manufacturing environment.

2 We strongly recommend that you consult our technical service representatives for discussion regarding your intended use and
application of this and any other IPS product.

3 The definition of working time is the time elapsed between the instant that parts A and B are combined and mixed and the time that
the adhesive no longer wets the surface nor is compressible and flowable. The times represented on this sheet were determined at 73
degrees Fahrenheit.

4 The fixture time is defined as the time after which the bonded components can support a 2 Ib. static weight on a one by one inch joint
area in both the shear and normal configurations without movement.

5  Formulated with UV resistance, however it is not recommended for direct UV exposure this product will fade to a light amber over
long term UV exposure. Manufacturer should determine the suitability for their particular application.

6 Chemical resistance varies greatly depending on conditions of exposure such as: temperature, concentration, bond line thickness and
length of exposure. Please contact IPS for recommendations regarding use in any chemical environment!




WELD-ON

STRUCTURAL SERIES

Structural Series SS 214
Technical Data Sheet Gray
Description: SS 214 Gray methacrylate adhesive is a two component, 10:1 ratio system, ideal

for bonding small to medium composite assemblies, with little to no surface
preparation’. This product offers excelent fatigue, impact, vibration damping and
shock-load resistance. Ideal for bond lines up to 1/2” thick. WELD-ON® SS
Adhesives provide the highest combination toughness and strength available in a
methacrylate adhesive.
Recommended Substrates:
FRP, PVC, ABS, Acrylics, Polyester Gelcoats, Urethanes, Vinyl Esters and Styrenics

Performance: Features Benefits
+ High elongation over 200%. *  Ultimate fatigue and shock-load resistance
— (toughness).
Packaging: * Low odor. *  Noticeably less odor while dispensing and
470 co/B25 cc ; negligible residual odor upon cure.
. EE;E" baile | *  Minimal slide and leveling. *  Adhesive stays where it is applied!
55 Gallon
g *  Working time’ 20 minutes and a * Ideal for bonding more refined high-tolerance
— — fixture time" of 35 minutes. parts (up to 1/2” bead)’, requiring quick-

molding cycles.
Typical Adhesive Properties @ 77°F
Adhesive Part A Activator Part B Mixed AB

Volumetric mix ratio: 10.00 1 -
Weight based mix ratio: 7.78 1 -—--
Working time’ --- - 20 - 22 min,
Fixture time® — . 30 - 35 min.
Color: Opagque Black Gray
Viscosity (kep) 150 - 175 40 - 50 i
Density (g/cc) 7] 1.04 94
Unit Weight (Ib./gal.) 1.70 8.66 7.80

Excellent resistance’: Typical Exotherm Profile

Hydrocarbons, pH range 12" dhick, 30 grum mass

of 3-10 and Salt s

" ime 1o pesk 17 min
Solutions. Peak temp. T F
Not recommended for:

| Strong Acids, Bases, and |
Polar Solvents. |

The informaticn heresn is gencesl informanon designed to assist castomens in determining whether our products are suttable for their spplications Our products are intended for sale 1o
inuhsstris mnd commereisl csomess. [PS Cosporation, requires customers Lo inspoet ssd 18t our products besore use snd o stisfy (herelves as 10 contents and sstability for their
specific applications. All information om this dets sheet is hased on Isborsiory testing and i not intended for design purposes. Nothing herein shall constiiuss any other warranty express
o imnplied, meluding any wermnty of merchantability or fitness for s pafticulat puspose, Bor is sy protection from any law of patest 1o be mfered. All patent rights are reserved. The
exchusive remedy for all proven claims is Emited 1o replacement of our materials and in no event shall we be Hable for special, incidental or consequential damages.

[PS& Corporation 17109 5, Mam St P.0. Box 379 Gardena, CA 9024%-0379
Phone: 1-310-5398-3300

Fux [-FH0-3123-34]7 60



nical Mechanical Properties*: Tensile Properties (ASTM D 638-97)

Tensile Strength (psi): 2250-2500
Modulus (psi)**: 140,000
Max. Elongation (%): 225-250
Single Shear Strength (psi): (ASTM D 5868-95) 2,000"
*Both components mixed and allowed to cure at RT for 48 hours.

**Modulus as measured in the linear portion of the stress/strain curve,

# Vﬂu:nw on shear strength and stiffness of the subsirate when substrate failure occurs.

Shelf Stability:

The shelf life of 35 214 (paris A and B) is approximately six months from the time product is shipped from IPS facilities. Shelf life is based
on steady state storage between 50 degrees Fahrenheit and B0 degrees Fahrenheit. Any, or curnulative storage at temperatures above 80
degrees F will result in a reduction of the stated shelf life. We recommend storage of these products in a cool, dry location. These products
should not be stored at temperatures below 32 degrees Fahrenheit. Shelf life can be prolonged by storage below 50 degrees Fahrenheit (do
nol freese).

Exothermic and working performance:

The data presented here with regard to open, working and exotherm times and temperatures was determined in a laboratory at room
temperature. Any increase or decrease in product, substrate or environmental temperatures will result in corresponding increases or
decreases in handling parameters. If you have any questions or intend use of these products in different conditions, please contact IPS
technical service for indications of what types of variations you might expect,

Application and handling:

Both 55 214 parts A and B are flammable. These products contain methacrylate ester. When finished using these products, keep the
containers closed. Always keep away from open flames, heat and sparks. Make sure all metallic packaging (drums) and dispensing
equipment are grounded when in use. Avoid contact with skin and eyes. In case of skin contact wash with soap and water. In the event of
eye contact, flush with water for 15 minutes and seek immediate medical attention. These products are harmful if swallowed and should be
kept out of reach of children a2 all times. Also note that these products cure with the development of heat (exotherm), Large masses curing
can develop vapor emissions and heat in excess of 300 degrees Fahrenheit. Caution should be used to avoid contact with and the curing of
large amounts of material in excess of 1.5 inches in thickness. Do not use in unventilated or enclosed areas. MMA monomer is heavier than
air. Evacuation of fumes requires ground level pick up or air circulation.

Dispensing Equipment:

55 214 can be applied through the use of either automated or manual dispensing equipment in conjunction with static mixing technalogy.
Cartridge systems (pre-metered) with dispensing guns arc also available. For information regarding the availability and/or use of such
equipment, please contact IPS Technical Service or your IPS sales representative. All metallic equipment coming in contact with this
u&miushmlldhemmmdar:uinhsumlmnnmdwhhnmﬁdmﬂydmlnlmhmnmmdmpmmmmmbmﬁmﬂwm
metal and the adhesive or activator components. Contact with copper, brass, zinc or any alloys containing these materials should be avoided
at all imes. All seals and gaskets coming in contact with these materials should be fabricated from Teflon, or Ethylene/Propylene type
materials. Avoid the use of natural rubber, neoprene and Viton-type seals and gaskets, When using 55 214 make sure that enough material
is used to completely fill joints with some squeeze out occurring to ensure complete joint fill when parts are joined together. Note that all
materials should be dispensed and pans positioned and clamped prior to the expiration of actual working times, Allow parts to remain
:hnpodmﬁlmunﬂnmﬁmhuﬂpm.Wemmlbrisfmufmbmdad;unmﬂmm:mrNinmhphg
hnﬁmmimmthemumﬂdumwbwdli.tnm:s.Ciunupuflimamllerhlswhilasﬁllmisbntnnhinudthmughﬂnuuofny
citrus twrpene or NMP (N-Methyl Pyrolidone) based cleaner. Cured adhesive is best cleaned through the use of gentle sanding or scraping
in conjunction with the ahove cleaners or mild solvent wipe.

Motes:

I The need for surface preparation can only be properly determined through testing to assure that the cured adhesive is achieving the
desired results without preparation.. We always recommend the use of laboratory testing to address this concern. All testing should
completely mimic the methods and materials intended to be used in the actual manufacturing environment.

2 We strongly recommend that you consult our technical service representatives for discussion regarding your intended use and
application of this and any other IPS product.

3 The definition of working time is the time elapsed between the instant that parts A and B are combined and mixed and the time that
ﬂt-ﬂmiwmlmmﬂuswﬁuwiumnm'batndﬂwaTheﬁ:n:srepmenlnduﬂlhisshmwmdnmtmdaﬂﬁ
degrees Fahrenheit,

4 The fixture time is defined as the time after which the bonded companents can support a 2 Ib, static weight on a ane by one inch joint
area in both the shear and normal configurations without movement.

3 Chemical resistance varies greaily depending on conditions of exposure such as: temperature, concentration, bond line thickness and
length of exposure. Please contact IPS for recommendations regarding use in any chemical environment!




WELD-ON

STRUCTURAL SERIES

Structural Series SS 218
Technical Data Sheet Gray
Description: SS 218 Gray methacrylate adhesive is a two component, 10:1 ratio system, ideal

for large component bonding, with little to no surface preparation'. This product
offers excellent fatigue, impact, vibration damping and shock-load resistance. This
adhesive was designed for applications up to 17 thick and is uniquely formulated
with mild exotherms, low shrinkage, less odor, and minimal sag on verticals.
WELD-ON® SS Adhesives provide the highest combination toughness and
strength available in a methacrylate adhesive.

Recommended Substrates:
FRP, PVC, ABS, Acrylics, Polyester Gelcoats, Urethanes, Vinyl Esters and Styrenics

Performance: Features Benefits
* High elongation over 200%. *  Ultimate fatigue and shock-load resistance
(toughness)
Packaging: *  Lower exotherm and minimal * Reduces finishing in cosmetically sensitive
* 470 ce/B25 ce g X . S ;
Cartridges leveling and slide. areas. Adhesive stays where it is applied.
* 3 Gallon Pails «  Formulated forgiveness to tolerate  *  Virtually no boil or loss of physicals
* 55 Gallon : S : :
Pierins slight off ratio mixing. (embrittlement) caused by excessive heat
build-up. Seen in other systems!
» Long working time’ 40 minutes » |deal for mating large, low tolerance FRP
and a fixture time" of 90 minutes. components requiring thick bond lines and
extended application time. (Stringer, liners,
decks, frame components, etc.)’

Typical Adhesive Properties @ 77" F
Adhesive Comp. A Activator Comp. B Mixed AB

Volumetric mix ratio: 10.00 1 ———-
Weight based mix ratio: 7.90 ! e
Working time’ — -— 40 - 42 min.
Fixture time® — — 80 — 100 min.
Color: Opaque Black Gray
Viscosity (kep) 150 - 175 40 - 50 -
Density (g/cc) .92
Unit Weight (Ib./gal.) 7.70

Excellent resistance™: l _

Hydrocarbons, pH range S i el s

of 3-10 and Salt 12" thick, 0 gram mass

Sulutm 5. Time in indtintion 38 min | & § [i
! i o "ik o gl |

Not recommended for: H‘-;— o e 5ol 7 al8

Strong Acids, Bases, and o= — mTme |0 |10]20(30

Polar Solvents. = T |77 |70 82 (8090 |
The imfirmation hereim is gemeral information designed o sasie in & ing whether our products sre ssitsble for their spplications. Cur products are intended for sale to
imdustrial and ial 1S Corporation, reg 1o irspect and test cur products before use snd i satisfy temsehied s 1 contents snd suitability for their

fic appilications, Al information on this data shoet is hased on lsbomiory testing and is not intended for design purposes. Nothing berein shall constitute any osher warmnty expocss

c;wiui..mdndhg-1:.-wmunlm:hﬂhlwmﬂmhnmmmamymmWhupﬂhh imferred. A1l paient rights are reserved. The
exchusive remedy Tor all proven clsims s limised 1o replacement of our materials aed in so evens shall we be Fisble for special, incidental or consequential demajpes

[PS& Corporation 17109 8, Mam 5t P.O). Box 379 Gardena. CA SO248-0379

Phome: 1-371 PR SH)

Fax |-3 412 H/00



nical Mechanical Properties*: Tensile Properties (ASTM D 638-97)

Tensile Strength (psi): 2250 - 2500
Modulus (psi)**: 140,000
Max. Elongation (%): 225 - 250
Single Shear Strength (psi): (ASTM D 5868-95) 2000
*Both components mixed and allowed to cure at RT for 48 hours.

**Modulus as measured in the linear portion of the stress/strain curve,

# Values depend on shear strength and stiffness of the substrate when substrate failure occurs.

Shelf Stability:

The shelf life of S5 218 (parts A and B) is approximately six months from the time product is shipped from IPS facilities. Shelf life is
based on sieady state storage between 50 degrees Fahrenheit and 0 degrees Fahrenheit. Any, or cumulative storage at temperatures shove
80 degrees Fahrenheit will result in a reduction of the stated shelf life. We recommend storage of these products in a cool, dry location,
These products should not be stored at temperaiures below 32 degrees Fahrenheit. Shelf life can be prolonged by storage below 50 degrees
Fahrenheit {do not freeze).

Exothermic and working performance:

The data presented here with regard to open, working and exotherm times and temperatures was determined in a laboratory at room
temperature. Any increase or decrease in product, substrate or environmental temperatures will result in corresponding increases or
decreases in handling parameters. If you have any questions or intend use of these products in different conditions, please contact IPS
technical service for indications of what types of variations you might expect.

Application and handling:

Both S5 218 parts A and B are flammable. These products contain methacrylate ester. When finished using these products, keep the
containers closed. Always keep away from open flames, heat and sparks. Make sure all metallic packaging (drums) and dispensing
equipment are grounded when in use, Avoid contact with skin and eyes. In case of skin contact wash with soap and water. In the event of
eye contact, flush with water for 15 minutes and seek immediate medical atention. These products are harmful if swallowed and should be
kept out of reach of children at all times. Also note that these products cure with the development of heat (exotherm), Large masses curing
can develop vapor emissions and heat in excess of 300 degrees Fahrenheit. Caution should be used to avoid contact with and the curing of
large amounts of material in excess of 1.5 in. in thickness. Do not use in unventilated or enclosed areas. MMA monomer is heavier than air.
Evacuation of fumes requires ground level pick up or air circulation.

Dispensing Equipment:

55 218 can be applied through the use of either automated or manual dispensing equipment in conjunction with static mixing technology,
Cartridge systems {pre-metered) with dispensing guns are also available. For information regarding the availability and/or use of such
equipment, please contact IPS Technical Service or your IPS sales representative. All metallic equipment coming in contact with this
adhesive should be constructed of stainless steel or coated with a sufficiently chemical resistant material to preveni contact between the base
mietal and the adhesive or activator componenis. Contact with copper, brass, zinc or any alloys containing these materials should be avoided
at all times. All seals and gaskets coming in contact with these materials should be fabricated from Teflon, or EthylenePropylene type
materials. Avoid the use of natural rubber, neoprene and Viton-type seals and gaskets, When using 55 218 make sure that enough material
is used to completely fill joints with some squeesze out occurring to ensure complete joint fill when paris are joined together. Note that all
materials should be dispensed and parts positioned and clamped prior to the expiration of actual working times. Allow paris to remain
clamped until after the fixture time has expired. We recommend a brief test of the bond edge to assure that the material is developing
hardness prior to the removal of clams or bond fixtures. Clean up of these materials while still wet is best achieved through the use of any
citrus terpene or NMP (N-Methyl Pyrolidone) based cleaner. Cured adhesive is best cleaned through the use of gentle sanding or scraping
in conjunction with the above cleaners or mild solvent wipe.

Notes:

1 The need for surface preparation can only be properly determined through testing to assure that the cured adhesive is achieving the
desired results without preparation., We always recommend the use of laboratory testing 1o address this concern. All testing should
completely mimic the methods and materials intended to be used in the actual manufacturing environmen.

2 We strongly recommend that you consult our technical service representatives for discussion regarding your intended use and
application of this and any other IPS product.

3 The definition of working time is the time elapsed between the instant that parts A and B are combined and mixed and the time that
the adhesive no longer wets the surface nor is compressible and flowable. The times represented on this sheet were determined at 75
degrees Fahrenheit.

4 The fixture time is defined as the time after which the bonded components can support a 2 Ib. static weight on a one by one inch joint
area in both the shear and normal configurations without movement.

3 Chemical resistance varies greatly depending on conditions of exposure such as: temperature, concentration, bond line thickness and
length of exposure. Please contact IPS for recommendations regarding use in any chemical environment!




WELD-ON

. STRUCTURAL SERIES

IPS CORPORATION Structural Series SS 218
Technical Data Sheet Off-White
Description: SS 218 methacrylate adhesive is a two component, 10:1 ratio system, ideal for

large component bonding, with little to no surface preparation’. It is formulated
off-white and is UV inhibited’. This product offers excellent fatigue, impact,
vibration damping and shock-load resistance. This adhesive was designed for
applications up to 17 thick and is uniquely formulated with mild exotherms, low
shrinkage, less odor, and minimal sag on verticals. SS 218 can also bond a variety
of composites and thermoplastics with minimal surface preparatinnz. WELD-
ON® SS Adhesives provide the highest combination toughness and strength
available in a methacrylate adhesive.

Recommended Substrates:

FRP, PVC, ABS. Acrylics, Polyester Gelcoats, Urethanes, Vinyl Esters and Styrenics

Performance: Features Benefits
«  Off-White, UV inhibited”. * (Consider for bonding exterior components.
* High elongation over 200%. *  Ultimate fatigue and shock-load resistance
!‘tﬂklﬂ!ﬁﬁpj . : (toughness)
Cortridlges : * Lower exotherm and minimal * Reduces finishing in cosmetically sensitive
* 5 Gallon Pails leveling and slide. areas. Adhesive stays where it is applied.
g ﬁmﬂnﬂlm * Formulated forgiveness to tolerate  *  Virtually no boil or loss of physicals
slight off ratio mixing. (embrittlement) caused by excessive heat
. build-up. Seen in other systems!
*  Long working time’ 40 minutes * Ideal for mating large, low tolerance FRP
and a fixture time* of 90 minutes. components requiring thick bond lines and

extended application time. (Stringer, liners,
decks, frame components, etc.)’

Typical Adhesive Properties @ 77" F

Adhesive Comp. A Activator Comp. B Mixed AB

Volumetric mix ratio; 10.00 1 s
Weight based mix ratio: 7.90 1 ———-
Working time’ - —_ 40 - 42 min.
Fixture time* — — 80 - 100 min.
Color: Opagque White Off-White
Viscosity (kcp) 150-175 40-50 —
Density (g/ce) 92 1.23 95
Unit Weight (Ib./gal.) 7.70 10.25 7.93
‘ Excellent resistance”: r_lhuhm —

Hydrocarbons, pH range | |2 :

of 3-10 and Salt | | | i

Solutions. Time to peak &5 min

Not recommended for: Peak tomp. 0 F

Strong Acids, Bases, and [0 10|20 30

Polar Solvents, | g | 77| 78] 67 100 ] =

i orantion Toviin B e lovimaiion Sholmed i Asilet oustomms I Quietmnining whather our pouduciy aes sullable for thaiv sypfieations. Dur picdects wre for male 1o

Indstrial and commecrcial customers. [PS Corporstion, requines cusiomens 0 irspect and test our products before ase and 1o safisfy themselves as io coments and saitahility for thear
specific applications. All mformation on this data sheel is based on laborasary testing and is mot imiended for design purposes, Nothing heein shall constibae any other wasranty express
or kmplied, inchading any warranty of merchantabiliry o fitness for & particular purpose, nor is amy peotection from any bew or pasest to be inferred. All pabent rights sre reserved. The
ezchﬂumﬂuﬂyFu-.lllpmn-:ﬂcl.ljunuI'u'nndlnr!p'l.lur:ﬂmvul"mmdhmmﬂlﬂhlﬂkhm.mmlﬁmﬂ]m

IPS& Corporation 17109 5. Mam St P.O. Box 379 Gardena, CA G248-0370
Phone: 1-310-898-3300
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Typical Mechanical Pruperties*: Tensile Properties (ASTM D 638-97)

Tensile Strength (psi): 2250 - 2500
Modulus (psi)**: 140,000
Max. Elongation (%): 200-225
Single Shear Strength (psi): (ASTM D 5868-95) 20007
*Both components mixed and allowed to cure at RT for 48 hours,

**Modulus as measured in the linear portion of the stress/strain curve.

# Values on shear and stiffness of the substrate when substrate failure occurs,

Shelf Stability:

The shelf life of §5 218 (paris A and B) is approximately six months from the time product is shipped from IPS facilines. Shelf life is
based on steady state storage between 50 degrees Fahrenheit and 80 degrees Fahrenheit. Any, or cumulative storage at temperatures above
B0 degrees Fahrenheil will result in a reduction of the stated shelf life. We recommend storage of these products in a cool, dry location.
These products should not be stored at temperatures below 32 degrees Fahrenheit. Shelf life can be prolonged by storage below 50 degrees
F (do not freeze),

Exothermic and working performance:

The data presented here with regard to open, working and exotherm times and temperatures was determined in a laboratory at room
temperature, Any increase or decrease in product, substrate or environmental temperatures will result in corresponding increases or
decreases in handling parameters. If you have any questions or intend use of these products in different conditions, please contact IPS
technical service for indications of what types of variations you might expect.

Application and handling:

Baoth 55 218 parts A and B are flammable. These products contain methacrylate ester. When finished using these products, keep the
containers closed. Always keep away from open flames, heat and sparics. Make sure all metallic packaging (drams) and dispensing
equipment are grounded when in use. Avoid contact with skin and eves. In case of skin contact wash with soap and water. In the event of
eye contact, flush with water for 15 minutes and seek immediate medical attention. These products are harmful if swallowed and should be
kept out of reach of children at all times. Also note that these products cure with the development of heat (exotherm). Large masses curing
can develop vapor emissions and heat in excess of 300 degrees F. Caution should be used to avoid contact with and the curing of large
amounts of material in excess of 1.5 inches in thickness. Do not use in unventilated or enclosed areas. MMA monomer is heavier than air.
Evacuation of fumes requires ground level pick up or air circulation.

Dispensing Equipment:

55 218 can be applied through the use of either automated or manual dispensing equipment in conjunction with static mixing technology.
Cartridge systems (pre-metered) with dispensing guns are also available. For information regarding the availability and/or use of such
equipment, please contact IPS Technical Service or your IPS sales representative. All metallic equipment coming in contact with this
adhesive should be constructed of stainless steel or coated with a sufficiently chemical resistant material (o prevent contact between the base
metal and the adhesive or activator components. Contact with copper, brass, zinc or any alloys containing these materials should be avoided
at all times. All seals and gaskets coming in contact with these materials should be fabricated from Teflon, or Ethylene/Propylene type
materials. Avoid the use of natural rubber, neoprene and Viton-type seals and gaskets. When using S5 218 make sure that enough material
is used to completely fill joints with some squeeze out occurring to ensure complete joint fill when parts are joined together. Mote that all
materials should be dispensed and parts positioned and clamped prior to the expiration of actual working times. Allow pars to remain
clamped until after the fixture time has expired. We recommend a brief test of the bond edge 1w assure that the material is developing
hardness prior to the removal of clams or bond fixtures. Clean up of these materials while still wet is best achieved through the use of any
citrus terpene or NMP (N-Methyl Pyrolidone) based cleaner. Cured adhesive is best cleaned through the use of gentle sanding or scraping
in conjunction with the above cleaners or mild solvent wipe.

Notes:

I The need for surface preparation can only be properly determined through testing to assure that the cured adhesive is achieving the
desired results without preparation.. We always recommend the use of laboratory testing to address this concern. All testing should
completely mimic the methods and materials intended 1o be used in the actual manufacturing environment.

2 We strongly recommend that you consult our technical service representatives for discussion regarding your intended use and
application of this and any other IPS product.

3 The definition of working time is the time efapsed between the instant that parts A and B are combined and mixed and the time that
the adhesive no longer wets the surface nor is compressible and flowable, The times represented on this sheet were determined at 75
degrees Fahrenheit.

4 The fixture time is defined as the time after which the bonded components can support a 2 Tb. static weight on a one by one inch joint
area in bath the shear and normal configurations without movement

§  Formulated with UV resistance, however it is not recommended for direct UV exposure this product will fade to a light amber over
long term UV exposure. Manufacturer should determine the suitability for their particular application.

6  Chemical resistance varies greatly depending on conditions of exposure such as: temperature, concentration, bondline thickness and
length of exposure. Please contact IPS for recommendations regarding use in any chemical environment! .



WELD-ON

. STRUCTURAL SERIES

Structural Series SS 218HV
Technical Data Sheet Gray
Description: SS 218 HV methacrylate adhesive is a two component, 10:1 ratio s}rstcm ideal

for large component bonding, with little to no surface preparation'. This product
offers excellent fatigue, impact, vibration damping and shock-load resistance.
This adhesive was designed for applications up to 17 thick and is uniquely
formulated with mild exotherms, low shrinkage, less odor, and minimal sag on
verticals. SS 218 HV can also hnnd a variety of cumpﬂsites and thermoplastics
with minimal surface preparation’. This product is designed for bulk dispensing
equipment. WELD-ON® SS Adhesives provide the highest combination
toughness and strength available in a methacrylate adhesive.

Recommended Substrates:

FRP, PVC, ABS, Acrylics, Polyester Gelcoats, Urethanes, Vinyl Esters and Styrenics

Performance: Features Benefits
* 45 minute open time at 95°F at *  Long open time designed for formatting large,
T 1 1/2” thick 50 gram mass. low tolerance FRP components n_:quiﬁng thick
5 Gallon Pails bond lines and extended application time.
m‘ﬂﬂ * High elongation over 200%. *  Ultimate fatigue and shock-load resistance
(toughness).
* Lower exotherm 180°F and *  Reduces finishing in cosmetically sensitive
. minimal leveling and slide. areas. Adhesive stays where it is applied.
* Formulated forgiveness to tolerate  *  Virtually no boil or loss of physicals
slight off ratio mixing. {embrittlement) caused by excessive heat build-

up. Seen in other systems!

Typical Adhesive Properties @ 77° F
Adhesive Comp. A  Activator Comp. B Mixed AB

Volumetric mix ratio; 10.00 1 -
Weight based mix ratio: 9.67 1 —
Working time” — - 42 - 45 min @ 95°F
Fixture time" —_— s 80 - 100 min @ 95°F
Color: Opaque Black Dark Gray
Viscosity (kcp) 850 - 1,000 275-325 =
Density (g/cc) 1.01 1.04 1.01
Unit Weight (Ib./gal.) 770 8.66 7.80
Excellent resistance’:
Hydrocarbons, pH range =———
| of 3-10 and Salt | | Typical Exotherm Profik:
Solutions, 1.”2 ﬂn:k. LA
Tirme 1o matistion 45 min
Not recommended for: Time to peak &% min
Strong Acids, Bases, and Pealk temp 185" F 12 |
| Polar Solvents. - - — e
The information herein is geneval mfi designed 1o nssisl ¢ mhmmMTmmuwmhfﬁfmm Dmpmnmudm—kw
inubastrial and commencal castomets. [PS Conporation, fegaires s inapect and tes oun prodiacts hefiore wse and o sibsfy it bres as w0 for thesr
specific applications. All information on this dats sheet is based on labormory testing and is not miended for design purposes. Nuﬁuhﬂmlhlimwdhﬂmm
. of implied, mchiding any v of merchantability or fithess for & parbcalar purpose, noe ks any protection from any law of patent to be inferred. ALl pasent rights are reserved. The
mlmmﬂwdyfwutm nlumulmrhdunqluﬂlﬂlufnumuﬂuh.d-m event shall we be liable for special, meidemtal of consequential damages.
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Typical Mechanical Properties*: Tensile Properties (ASTM D 638-97)

Tensile Strength (psi): 2250 - 2500
Modulus (psi)**: 140,000
Max. Elongation (%): 200-250
Single Shear Strength (psi): (ASTM D 5868-95) 2,200°
*Both components mixed and allowed to cure at RT for 48 hours.

**Modulus as measured in the linear portion of the stress/strain curve.

# Values ﬂ on shear strength and stiffness of the substrate when substrate i‘uiun: OCCUrs.

Shelf Stability:

The shelf life of 85 218 HV (parts A and B) is approximately six months from the time product is shipped from IPS facilities. Shelf life is
based on steady state storage between 50 degrees Fahrenheit and 80 degrees Fahrenheit. Any, or cumulative storage at temperaiures ahove
80 degrees Fahrenheit will result in a reduction of the stated shelf life. We recommend storage of these products in a cool, dry location.
These products should not be stored at temperatures below 32 degrees Fahrenheit. Shelf life can be prolonged by storage below 50 degrees
Fahrenheit {do not freeze),

Exothermic and working performance:

The data presented here with regard 1o open, working and exotherm times and temperatures was determined in a laboratory at room
temperature. Any increase o decrease in product, substrate or environmental temperatures will result in corresponding increases or
decreases in handling parameters. I you have any questions or intend use of these products in different conditions, please contact IPS
technical service for indications of what types of variations you might expect.

Application and handling:

Baoth 55 218 HV parts A and B are flammable. These products contain methacrylate ester, When finished using these products, keep the
containers closed. Always keep away from open flames, heat and sparks. Make sure all metallic packaging (drums) and dispensing
equipment are grounded when in use. Avoid contact with skin and eyes. In case of skin contact wash with soap and water. In the event of
eye contact, flush with water for 15 minutes and seek immediate medical attention. These products are harmful if swallowed and should be
kept out of reach of children at all times. Also note that these products cure with the development of heat {exotherm). Large masses curing
can develop vapor emissions and heat in excess of 300 degrees Fahrenheit. Caution should be used to aveid contact with and the curing of
large amounts of material in excess of 1.5 inches in thickness. Do not use in unventilated or enclosed areas. MMA monomer is heavier than
arr. Evacuation of fumes requires ground level pick up or air circulation.

Dispensing Equipment:

85 218 HV can be applied through the use of either automated or manual dispensing equipment in conjunction with static mixing
technology. Cartridge systems (pre-metered) with dispensing guns are also available. For information regarding the availability and/or use
of such equipment, please contact IPS Technical Service or your IPS sales representative. All metallic equipment coming in contact with
this adhesive should be constructed of stainless steel or coated with a sufficiently chemical resistant material to prevent contact between the
base metal and the adhesive or activator components. Contact with copper, brass, zinc or any alloys containing these materials should be
avoided at all times. All seals and gaskets coming in contact with these materials should be fabricated from Teflon, or Ethylene/Propylene
type materials. Avaid the use of natural rubber, neoprene and Viton-type seals and gaskets. When using 55 218 HV make sure that enough
material is used 1o completely fill joinis with some squeeze oul occurring o ensure complete joint fill when paris are joined together. Note
that all materials should be dispensed and parts positioned and clamped prior to the expiration of actual working times. Allow parts to
remain clamped until afler the fixture time has expired. We recommend a brief test of the bond edge 1o assure that the material is developing
hardness prior to the removal of clams or bond fixtures. Clean up of these materials while still wet is best achieved through the use of any
citrus terpene or NMP (N-Methyl Pyrolidone) based cleaner. Cured adhesive is best cleaned through the use of gentle sanding or scraping
in conjunction with the above cleaners or mild solvent wipe,

Motes:

1 The need for surface preparation can only be properly determined through testing to assure that the cured adhesive is achieving the
desired results without preparation.. We always recommend the use of lsboratory testing to address this concemn. All testing should
completely mimic the methods and materials intended to be used in the actual manufscturing environment.

1 We strongly recommend that you consult our technical service representatives for discussion regarding your intended use and
application of this and any other [PS

3 The definition of working time is the time elapsed between the instant that parts A and B are combined and mixed and the time that
the adhesive no longer wets the surface nor is compressible and flowable. The times represented on this sheet were determined at 75
degrees F.

4 The fixture time is defined as the time after which the bonded components can support a 2 Th. static weight on a one by one inch joini
area in both the shear and normal configurations without movement.

5§ Chemical resistance varies greatly depending on conditions of exposure such as: temperature, concentration, bond line thickness and
length of exposure, Please contact IPS for recommendations regarding use in any chemical environment!



“I build hig‘h--'ﬁeﬁﬁ}m'&ncé boats for
rugged use in harsh environments. That's
why I rely on Weld-On. Exclusively.”

— Sid Lamer, naval architect and fiberglass stringer pioneer

-

“Weld-0n's high viscosity methacrylate lets me cut a 4-man crew
in half — and get a better quality job. We shoot it on thick and don't
have to worry. Weld-On hangs on vertical surfaces, has a long open
m_ time and cures consistently.

: Weld-On is tough, so I get
stronger hulls that stand up to
_=— impact and resist long term
fatigue without any additional
weight or labor costs.”

' Weld-On methacrylates are
engineered for the toughest composite bonding applications S

— and to be affordable enough for today’s boat builders. =
Long open times, low exotherm, minimal slide and virtual-

ly no boil mean your adhesive stays where you put it —
and can be worked to perfection. Call us today. See how
you can build better boats faster and more efficiently.

" Call toll-free: 1-877-1PS-GLUE
® (1-877-477-4583)
STRUCTURAL SERIES Visit our website at: www.ipscorp.com

ADHESIVE SOLUTIONS ﬂf—. Exclusive North American Distributor




55600 SERIES

METHACRYLATE ADHESIVE
DATA SHEET
55605, 55620, 55630

WELD-ON

STRUCTURAL SERIES

ADHESIVE SOLUTIONS

DESCRIPTION

IPS WELD-ON® SS600 Series Methacrylate Adhesives are two-component, 10:1 mix ratio products for bonding
composites, metal and other plastic parts. They are designed for small-to-medium sized assemblies and accessories with
relatively close part tolerances. Plastic materials can be cross-bonded with other plastics and metals. The S5600 series
products are available in off-white or black through a choice of two activators, Packaging options include 470 ml cartridges
and 5 & 55 gallon containers for application with meter-mix-dispensing equipment.

PERFORMANCE HIGHLIGHTS BENEFIT

s Choice of 5, 20 and 30 minute cpen time Selections for a wide variety of applications

¢ Minimal surface preparation’? Reduced labor cost and throughput times

+ Mon-sag handling characteristics Bead stays in place in bond gap or on vertical surfaces
» Reduced volatility Reduced odor, skinning, and cure shrinkage

« Permanent toughness and elasticity Excellent fatigue, impact and shock-load resistance

« Excellent hot strength® Fiber tearing FRP bonds in applications up to 180°F

TYPICAL ADHESIVE CHARACTERISTICS

. Part A Adhesive Part B Activator Mixed A+B
Color: Off white Off white or black Off white or black
Mix ratio by volume: 10 1 n/a
Mix ratio by weight: 7.78 1 nia
Viscosity, cps: 150-200,000 60-80,000 150-200,000
Density, grams/ml. 0.92 1.04 0.94
Unit weight, Ib/gallon: 7.70 8.66 7.80
TYPICAL PHYSICAL PROPERTIES RECOMMENDED SUBSTRATES
Tensile strength (psi): 2,800-3,200 FRP & Vinyl Esters ABS
Elongation (%): 100-140 Polyester Gelcoats PVC
Bond strength (psi)™: 2,800 Maximum Styrenics Acrylics
Modulus (psi)*: 90,000 Polyurethanes Metals®

Bonds are generally resistant to the effects of heat, water and moisture, aqueous chemicals and most petroleumn hydrocarbons, including gasoline,
mater ofl and diesel fuel. Not recormmended for immersion or long-term exposure to concentrated acids or bases, or aggressive organic solvents such
as toluene, ketones, and esters. It is the user's responsibility 1o determine the suitability of each adhesive for its intended use and application.

1. Most thermoplastics can be bonded with no surface preparation other than a dry wipe or air blow-off, If contamination is visible or suspected, wipe
with alcohol prior to bonding. Polyolefing, thermoplastic polyesters, fluorocarbon plastics and other low surface energy plastics are generally not
bondable. Testing is required on thermoset plastics because of the wide variations in compositions and bondability. See important notes 1, 2, and
3 on reverse side

2. Prepare metal for bonding by remaving all dust, loose scale, rust, and other surface residue including oil or grease, Apply MP 100 Metal Primer
according lo directions. Heavy grinding or sanding may interfere with the chemical action of MP 100 and is not recommended, especially with
aluminum and stainless steel. See important notes 1, 2, and 3 on reverse side Value will depend on shear stiffness and strength of substrate.

3. Modulus as measured in the inear portion of the stress/strain curve

. Hot strength was measured on primed (MP 100} Aluminum-to-Aluminum producing 1,200 to 1,500psi lap shear strength at 180°F. These products
‘ in applications above 180°F are not recommended.

09/25:01



S$S600 Series Products

Prod Working Time Minutes Fixture Time Minutes
e (75°F/24°C) (75°F124°C)
5SS 605 4-6 10-12
5SS 620 18-22 35-45 .
SS 630 30-35 70-90
SAFETY AND HANDLING

Read Material Safety Data Sheet before handling or using this product. Adhesive (Component A) contains methyl mathacrylate monomer and is
flammable. Always use in a well-ventilated area. Floor-level extraction and large quantities of moving air greatly facilitate ventilation. Activator
{Component B) contains peroxide. Both materials must be stored in a cool place away from sources of heat and open flames or sparks. Keep
containers closed when not in use, Prevent contact with skin and eyes. In case of skin contact, wash with soap and water. In case of eye contact, flush
with water for 15 minutes and seek immediale medical attention. Harmful if swallowed, Keep out of reach of children,

MIXING AND APPLICATION

EXOTHERM. The chemical curing reaction that occurs when components A and B are mixed generates heat. The amount of heat generated is
controlied by the mass and thickness of the mixed product. Large masses over 1.5 inches thick can develop heat in excess of 250°F(121°C and can
generate harmful, flammable vapors. Large curing masses should be carefully moved to a well-ventilated area where the chance of persenal contact is
minimized.

CURING. Open working time is the approximate time after mixing components A and B, depending on bonding conditions, that the adhesive remains
fiuid and bondable. Fixture time is the approximate time after mixing components A and B required for the adhesive to react the partial state of cure
necessary to allow careful movement, unclamping or de-molding of assembled parts. Parts can generally be put in service when B0 percent of full
strength is developed. The time to achieve B0% cure is approximately2-3 times thal required for fixturing. The working and fixture times presented in
this bulletin are based on laboratory tests performed at 75°F/24°C. Higher temperatures speed the curing reaction and reduce open working time. The
reverse s true for lower temperatures. |f significant variation in temperatures or application at very high or low temperatures is anficipated, contact your
IPS representative for technical assistance.

DISPENSING EQUIPMENT, Dispensing from disposable cartridges or meter-mix-dispensing equipment is highly recommended. Both methods emplaoy
convenient static motionless mixer technology. Product supplies in pre-measured cartridges is dispensed from approved manual or pneumatic powered
guns. Contact your IPS representative for information and availability.

When meter-mix dispense systems are used, care must be taken lo assure compatibility between the adhesive compaonents and the materials in the
equipment that they contact. All wetted metal components should be constructed stainless steel, aluminum or a sufficient thickness of chemically
resistant material that prevents contact between the adhesive components and the base metal. Conlact with copper, brass, zinc or alloys containing
these materials must be strictly avoided. All non-metallic seals and gaskets should be fabricated from Teflon, or polyethylene based materials. Nafural
rubber, nitrile rubber (BUNA), neaprene and Viton® are not accepiable.

APPLICATION. Follow instructions provided or contact your IPS representative for proper preparation of dispensing equipment and substrates prior fo
starting the bonding process. Always dispense a quantity of adhesive at start-up to assure that the adhesive exiting the tip of the mixer is the proper .
color and is uniform, without streaks. If aged material is being used, allow the purged material to cure to assure quality before proceeding, Carefully

dispense a sufficient quantity of adhesive on the subsirate to assure that the bond gap will be completely filled when the parts are mated. Allow for
squeeze-out at the edges of the bond to assure filing. Carefully secure or clamp parts to prevent joint movement while the adhesive sets. Do not apply
excessive pressure that can cause excessively thin gaps and starve the bond line. If in doubt, use shims or spacers to set the gap. A minimum gap of

20 mils (0.02 inch) is recommended for all other adhesives, Test the curing adhesive at the edges for fingemail hardness before removing clamps or

fixtures. If clean up of the adhesive from the bonded area is required, we recommend thal it is carefully performed using alcohol or other preferred

industrial solvent while the adhesive is still wet or soft. Partially cured adhesive can be carefully removed with a sharp knife. Cured adhesive must be

sanded or scraped, using a suitable solvent to remove remaining traces.

CLEAN-UP. Adhesive components and mixed adhesive should be removed form mixing and application equipment with a suitable indusirial solvent or
cleaner before the mixed adhesive cures. Once the adhesive cures, soaking in a strong solvent or paint remover will be required to soften the adhesive
sufficiently for remowval.

STORAGE AND SHELF LIFE

The shelf life of Components A and B in unopened containers is approximately six months from the date the product is shipped from IPS facilities. Shelf
life is based on steady state storage between 50°F and 80°F (10°C and 27°C). Exposure, intermittent or prolonged, above BO*FI27°C will result in &
reduction of the stated shelf life. Exposures above 100 °F (38°C) during shipping or storage can quickly degrade Component B in carridges or bulk

containers, and must be strictly prevented. Shelf life of both components can be extended by air-conditioned or refrigerated storage between 50°F and
B5°F (10°C and 18°C).

.‘MPDRTANT NOTES

SUBSTRATE AND APPLICATION COMPATIBILITY. The user must determine the suitability of a selected adhesive for a given substrate and
application. IFS strongly recommends laboratory, shop and end-use lesting that simulates the actual manufacturing and end-use environment.

2. SURFACE PREPARATION. The need for surface preparation must be determined by comparative testing of prepared and unprepared substrates
to assure that unprepared bonding is equivalent to or acceptable for the application relative to prepared bonding. Initial banding tests must be
followed up with simulated or actual durability tests to assure that surface conditions do not lead to degradation of the bond over time under service
conditions. Subsequent changes in substrates or bonding conditions will require re-testing.

3. TECHNICAL ASSISTANCE. Contact your IPS representalive for questions or assistance with the selection of adhesives and methods for
evaluating adhesives for your intended application.

This preduct is intended for use by skilled individuals at their own risk. Recommendations contained herein are based on information we believe to be
reliable. The properies and strength values presented above are typical properties obtained under controlied conditions at the IPS laboratory. They are
intended o be used only as a guide for selection for end-use evaluation. The ultimate suitability for any intended application must be verified by the end

user under anticipated test conditions. Since specific use, materials and product handling are not controlled by IPS, our warranty is limited to the
replacement of defective IPS products.

n
PO Box 12729, Research Triangle Park, NC 27709 + www.ipscorp.com + Phone: (919) 598-2400 « Toll Free: 1-877-IPS GLUE - FAX (919) 598-2433
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WELD-ON® CASE STUDY

Manufacturer: Whitewater West Industries Ltd. is the
largest and most experienced builder of water parks and
aquatic attractions in the world.

’ Problem/ Situation: Manufacturer wants to maintain its
worldwide leadership position in the manufacture, design
and installation of composite waterslides and aquatic
attractions. The consolidation of materials used and the
elimination of clder technologies such as mechanical fas-
teners and “glass tabbing” are key factors in remaining an
industry leader in all commercial markets served by the
manufacturer. Creating efficiencies throughout the entire
manufacturing process from initial design to final installation
is critical to their long-term success,

’ Solution: Weld-On" Methacrylate Structural Adhesives.

* One adhesive can be used for all applications to simplify
all processes — from initial design to final installation.

* An integrated solution using Weld-On adhesives with
aluminum reinforcements allows the manufacturer to
replace structural steel and reduce costs.

» Reduced exotherm compared with other adhesives tested

. reduces print-through and produces better looking parts.

* The bonding process produces fewer emissions than
traditional fiberglass tabbing.

* Toughened Weld-On adhesives have the strength and
durability to withstand demanding environments (i.e.
Canadian winters).

’ Manufacturer's Statement: “Our knowledge of methacrylate adhesives over the past several years, combined with
our willingness and ability to test different types of adhesives led us to a complete evaluation and subsequent
approval of Weld-On products for all our applications,” claims Stuart Burns-Vice President and General Manager.

’ What Weld-On and IPS Corporation can do for you: IPS has spent nearly fifty years pioneering better adhesive
solutions for industrial, commercial and residential applications. Our latest innovation has created advanced,
two-component methacrylate adhesives that bond metals, plastics and other materials in a broad range of
demanding transportation, marine and industrial composite applications. If there's a better way to join materials,
IPS development teams are working on it. Whether sparked by an idea from the lab or a request from a customer,
the product development process gets our experts to the field (into your plant) to be sure our products match your
requirements. Call us today, and we'll get busy on your unigue application needs.

~ Visit our website at: www.ipscorp.com Ey=/-)
WELD-ON g

STRUCTURAL SERIES Call us toll-free: 1-877-IPS-GLUE (1-877-477-4583) bcsie
ADHESIVE SOLUTIONS IPS Corporation, Structural Adhesives Division / 600 Ellis Rd., Durham, NC 27703  Distributar




WELD-ON

Description

Viscosity (cps)

ADHESIVES REFERENCE GUIDE

Working
Time® (min)

Fixture
Time (min)

Tensile
Strength
(psi)

Tensile
Elengation’
(%) Post
cured

High strength.
General purpose.

A:40,000-60,000
B:40,000-60,000

3,500-4,500

75-100

High strength.
General purpose.

A:40,000-60,000
B:40,000-60,000

3,500-4,500

Toughened.
General purpose.

Off white

A:150,000-200,000
B:60,000-80,000

2,000-2,500

Toughened.
General purpose.

Off white,
Gray

A:150,000-200,000
B:60,000-80,000

2,000-2,500

35 214HV

Toughened.

Up to .75" gap.
Medium open time.
Mo boil/sag.

Gray

A:650,000-800,000
B:80,000-120,000

25-30
(Variable)

55-15
(Variable)

2,000-2,500

Toughened.
General purpose.

Off white,
Gray

A:150,000-200,000
B:60,000-80,000

2,000-2,500

Toughened.

Up to 17 gap.
Long open time.
No boil/sag.

Gray

A:B50,000-1,000,000
B:80,000-120,000

40-50@95F
(Variable)

90-110@95F
(Variable)

2,000-2,500

High strength.

Good hot strength.

A:150,000-200,000
B:60,000-80,000

2,900-3,300

High strength.

Good hot strength.®

A:150,000-200,000
B:60,000-80,000

2,900-3,300

150-200

Notes:

High strength.
Langer open time
version.*

A:150,000-200,000
B:60,000-80,000

1. Values depend on shear strength and stiffness of the substrate when failure occurs,

2. Working/focture times at 75°F unless noted.

3. All mechanical properties are based on postcure cycle, 1 hour at 87°C.
4. Hot strength was measured on primed (MP 100} Aluminum-to-Aluminum producing 1,200 to 1,500 psi lap shear strength at 180°F.
For applications above 180°F please contact your IPS representative,

Read and understand both technical data sheet and M5D5S before using any IPS product.

WELD-0

STRUCTURAL SERIES

ADHESIVE SOLUTIONS

Visit our website at: www.ipscorp.com
Call us toll-free: 1-877-IPS-GLUE (1-877-477-4583)
IPS Corporation, Structural Adhesives Division / 600 Ellis Rd., Durham, NC 27703

2,900-3,300

150-200

FRP
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Specialty Adhesives

In addition 1o the Sil iprene® products shown on these pages, Uniroval Adhesives and Sealants has over
standard products to solve bonding and sealing problems. Our technical advisers and fully stafied laborator,

h Performance Adhesives and Sealants

are always available to develop solutions for your special applications
PRESSURE SENSITIVE: Where quick-stick and one-way application is preferred, Silaprene PSAs can b
supplied in both solvent-hased and water-based formulations

CONTACT BOND: When bonding dissimilar materials, a high strength adhesive .||||||;.--;| to both surfaces

provides a more permanent band, Silaprene adhesive compounds are a

in BY manufacturing.

SOLVENT WELD: A |>|1-'-:-rn-d method of joining plastic to itself _\|;<|||H'|||- solvent-weld adbesives provide 3

bond that is usually as strong as the plastic material

All Weather Sealants

A Silaprene family of exterior sealants with

exceptional weather resistance. Formulated in
viscosities for general purpose, non-sagging
vertical or self-leveling horizontal applications.
Each sealant is paintable and available in a wide
range of standard and custom colors. No tooling
necessary, femains clean looking and will not
peel wiih aging.

APPLICATIONS: Roofs of all types (cspecially
formulated for EPDM membranes), windows,
doors, trim, sidewalls, vent opening, baggage
dnors,

SUBSTRATES/MATERIALS: Painted or clean metal
surfaces; polyethylene and other plastics: EPDi
and ather rubber compounds; glass, masonry and
wiond,

Hvdra

Plastic Adhesives

Silaprene Mb562 and Mb546 are adhesives that
provide strong permanent bonds for ABS plastics
Silaprene ME562 prow ides a solvent-weld type
bond. Silaprene MG6546 is a higher viscosity
adhesive/sealant extrudable manually or by
machine,

APPLICATIONS: Permanent bonding for butt
seaming ABS holding tanks and wther applications
SLIBSTRATES/MATERIALS: ABS (including flame-
relarclant tvpes such as Rovalite 591, Rovel, rigid
vinyl, and rigid polystyrene.

High Performance Adhesive Sealant

prociet when high

resilient and grows
heat, cold, mois

dvailable in a range o

Silapréne Adhesive/Sealant 1= the premies

bond strength is required in a sealant. Remains
stronger with age. Outstanding resistance to UV

v ® fure, IIJ.|I~. '_',.!ar1|.ir||- and highwav chemicals. Availabl F
L/ viscosities and colors, Paimtable
APPLICATIONS: Wherever a high bond strength sealant is

required. Especially suitable for bonding dissimilar

M

vailable for virtually all materials use

Water-Based Spray (

Hvdra FAST-EN® spravable ©

ANy POrous surface {(sul h as «

porous and non-porous surfa
where using solvent-hased sy
environmental concern. A wi
available to match the perfon
Your application They are o
systems. Spraved parts can by
appligaticn d-the adhesive a)
APPLICATIONS: BV furniture
headliners and carpeting

SUBSTRATES/MATERIALS: B
headliner material, metal, wo

Qo

materials such

a5 riIH-r-.-,I.1-.-. [ (8] "|'|<-I._1||_ |,"\-1-|| {a]} |'|-|".|,r:|1._: mela | |{||:||'-. o OO DOws.

SUBSTRATES/MATERIALS: Bonds and seals met

wiord, glass



Rubber Roofing and Vinyl

Flooring Adhesives

Silaprene DC12223 is a water-based

pressure sensitive adhesive especially
formulated for bonding EPDM rubber
roof membranes to BV rool decks and
Koroseal® vinyl floor matting to wooden

floor decks. Silaprene™ M6230 is also

as well

applications

surtaces

tact Adhesives

ntact adhesives are designed to bond
wn cell foam) to a wide variety of

ps, They are used in applications
tems may be either a health or

e variety of formulations are

ance and processing requirements of
npatible with most standard spray
bonded within seconds after

d exhihit excellent green strensth

ind Marine seating manufacturing,

nds foam, carpet, foam-backed vinyl
wl, fiberglass and other plastics.

-.I'..|||.|'::l|i" Foar r||r|||:'-:._] .||'||||i|: ations '\.'kl"ll.'-'r'
a quick solvent based contact type
adhesive is desired. These products have
superior bond strength and exhibil
outstanding resistance to heat, cold, and
moisture. Excellent for bondinge carpeting

APPLICATIONS: Motorhomes, travel
trailers, bus conversions, truck campers
horse trailers and specialty Ry

SUBSTRATES/MATERIALS: Bonds rubbe
EPDM, vinvl, wood, metal, fiberglass,
foam, plastics, plass, fabric and painted

Silaprene M6302 and DC11957 are high strength SoIVEH
hased contact adhesives desiened for honding vinyl coated and oth
fabrics to metal, fiberglass, plastics and foam for RV furniture and marine seating
applications. MB306 can be used for bonding plastics of all types {including

polyolefins) to metal, rubber, foam and wood. Both provide strong tack and quick
streagth.build-up wilhdlexible bonds that resist heat, gold and water
APPLICATIONS: Interior and cxterior applications inclbding sidewalls, doors
metal and fibemgl a8s roofpanels, countertops @8 well as seating applications
SUBSTRATES/MATERIALS: Bords almost all types of plastics, metals, wood, foam
and fabric. Bonds various skinsmatcsials 1o honeycomb cores

Silaprene SolidSeal™ and
SolidBond™ High Solids—Low
VOC Adhesive/Sealants are one-
component, permanently flexible
polyurethane products that cure
in the presence ol ._'|||'|'|r|h;;-h|,':||
maoisture to produce high strength
bonds that can replace rivets
welds and other lasteners.
Silaprene™ SolidSeal™ s also
ideal for sealing applications in a
marine environment both above
and below the waterline with
excellent adhesion to wood and
fiberplass,

APPLICATIONS: Waterproofing
lap seams, bonding and sealing
metal or fiberglass roofing
materials to roof bows, interior and exterior sidewalls. Weather resistant seals on joints and boat
hardware (not recommended for sealing wood deck seams due to possible softening by certain teak
cleaners)

SUBSTRATES/MATERIALS: Excellent adhesion to metals (bare and pre-painted |}|-.u|:.|r:|

fiberglass, Kemlite® and other plastics

55
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RV/MARINE ADHESIVES & SEALANTS PROPERTIES GUIDE

KEY: ®# Flammahle Solvent-Based +Water-Based

PRODUCT TYPICAL
NAME OR PRODUCT BASE SOLIDS COLOR | VISCOSITY TEMP
DESCRIPTION NUMBER | POLYMER Yo (DRY) (CPS) RANGE FEATURES
Rubber Roofing +DC12243 Acrylic 56 Clear 4500 30°F to Very high solids water-based PSA, High
&Vinyl Flooring 220°F peel strength and creep resistance
Adhesive Excellent weather resistance.,
All Weather sGeneral EPDIM 63 Various Extruclatle -B5F to Versatile high-solids, high viscosity sealant
sealant Purpose 210°F with excellent weather resistance; fills
(Mon-Sag) widest range of applications
Best for vertical surfaces.
All Weather *5eli-Leveling EPDM 50 Various Extrudable -65%F 10 Seli-leveling high solids, high viscosity
Sealant Sealant 2100F sealant for horizontal seams. Excellent
weather resistance,
All Weather *MNon-Sag and EPDIM Varies By Varicws Extrisdable -65°F to Specially formulated to provide weather-
Sealant for Oil- Seli-Leveling Prosduct 210°F tight seals 1o oil-milled metals, Excellent
Milled Surfaces weather resistance.
Contact Adhesive | «pi302 Polychlono- 23 Yellow 450 A4FF 1o Suitable for brush, spray or roll-coat appli-
prene 28PF cation. Mon-staining, good plasticizer
resistance. Superior heat resistance,
Contact Adhesive | sMB306G Polychloro. 22 Yellow 400 -50°F to | Very fast drying with excellent early
prenge 2500°F strength, and high ultimate strength. Long
open lime.
Contact Adhesive | *DC11957 Urethane 15 Clear 1300 -20°F 1o Especially effective on flexible vinyl sub-
150°F strates. Highly resistant to oils, solvents
and water. Retains flexibility at low tem-
peratures, Resistance to 200°F can be
achieved by adding MB566.
Water-based +Hvdra Palychloro- Varies White Varies -50°F to Solventless -no VOC's,  Envircnmentally
Contact FAST-EN® prena or nat- By (stanclard- can | By 240°F friendly. Fast tack and excellent green
Adhesives Product line | ural rubbers Product  |be tinted) Product strength. Easy clean up
Plastic Adhesive | *MB562 ABS 42 Milky 40,0000 -20°F 1o Fast drying, solvent weld for permanent
400°F bond of ABS, PVC, and polystyrene, Best
for flame retardant grades of ABS.
Plastic Adhesive | sMA546 ABS 47 Black 70,000 -20°F to Adhesivefsealant for ABS and most other
40D0°F plastics. Fast permanent bonds. Extrudable.
Adhesive/Sealant | Silaprene* Lirethane 98 Marious Extrudable 40FF 10 One-component, fast cure, Low VOC's,
SolidSeal™ 200 Bonds to most substrates,  Recommended
sealant for Marine applications above and
below the waterline
Adhesive/Sealamt | Silaprene® Urethane 98 Warious Extrudable -40°F o One-component, fast cure, High green
SolidBond™ 200 strength for rivetless assemblies. Low
VOC's. Bonds to most substrates.

LIMITED WARRANTY AND REMEDY

These products are warranted 1o the original purchaser to meet published specilications, il any, and. in the absence of published specifications, 1o be MERCHANTABLE QUALITY,

Such warranty may nof be assigned or otherwise transfermsd by purchaser. MO OTHER WARRANTY, EXPRESSED OR IMPLIED, OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE OR ANY OTHEHR THING IS MADE. Purchaser's exclusive remedy for breach of this warranty shall be a refund of the price gald for the products by the purchaser.

Except as slated above. Uniroyal Adhesives & Sealants shall not be liable for any dedect in, o braach of obligation ralating to the defects in this product, regardless of the theory that my be
assened, mchuding, without limitation, negligence, contract, absolute liability in fort or misrepresentation. 11 the purchaser does not accept goods on these terms, they are to be returned at
once, unopenad,

MARINIE g
e

Uniroyal Adnesives & Sealants [NEGEEGGN
2001 W. Washington St LINIROYAL

South Bend, IN 46628
ADHESIVES & SEALANTS

-

Adhesives & Sealants

B00-999-GLUE



lapirene.

4/6:0)

TECHNICAL SALES BULLETIN

Silaprene®
HAPs Free Adhesive/Sealant

Silaprene HAPs FREE Adhesive/Sealant is an exceptional
one-part product that combines ecase of application,
versatility of use, high ultimate strength, permanent bonds
and long service life. Adhesive/Sealant is a high quality,
HAPs free clastomeric sealant that provides superior
adhesion to a variety of surfaces.

DESIGNED TO BOND

All kinds of metal, including galvanized

. Wood. particleboard and plywood.
Rubber. concrete, masonry and glass

. Thermoplastics, such as ABS, and polyolefins

. Thermoset plastics like phenolic, polvurethane,
polyesters and epoxies.

. Fiberglass and other fiber reinforced plastics

LA o Ll b e
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PHYSICAL CHARACTERISTICS

. HAPs Free
. Fast drving with quick tack free times
Permanently resilient - resists vibration and stress
caused by temperature cycling
4. Outstanding resistance to water. most industnal
chemicals, acids and bases
5. Resists cracking, chipping and peeling
6. Requires no priming
7. Smooth, creamy texture
8. Easy to gun - colored versions can be finger
tooled.
9. Paintable
10. Exceptional UV resistance and weather ability
1. Forms a tight, long-lasting seal to most surfaces
12. Shelf life: 12 months when stored below 80° F

1
p.
3

TYPICAL PROPERTIES

( Specification ranges available upon request.)

Base:  Block Co-Polymer

Colors: Grav, White, Bronze, Black, Clear (custom colors
available)

| Colors | Clear
r Aliphatic | Aliphatic

SG]EEHIS | Hydrocarbon Mineral | Hydrocarbons

! Spirits |
Solids | 70% | 65%
Viscosity | Paste extrusion | Paste extrusion

g | grade | grade "

Weight/gallon | 9.76 pounds | 7.45 pounds
Specific Gravity | 1,17 | 0.90

Temp. range | -40°F to 200°F | -40°F 1o Eﬂﬂ_“F |

PREPARATION OF SUBSTRATES

Surfaces to be bonded should be cleaned of all dust, oils or
other contaminates. A solvent wipe is often adequate.
Bonds to rigid surfaces are usually improved by a solvent
wipe followed with light abrasion (180 grit). and another
solvent wiping to remove abrasive residue. Dry surfaces
thoroughly before applying adhesive

METHOD OF APPLICATION

HAPs FREE Adhesive/Sealant can be applied by ordinary
caulking guns or pressure pumping equipment. Pumping
equipment should be of the follower-plate type and have a
pump ratio of at least 40:1. Cox, Aro, Binks, DeVilbiss,
Graco and Lincoln all produce suitable equipment for
handling this material.

Apply a bead of Adhesive/Sealant to one surface at
temperatures above 40° F, When used as an adhesive
between two non-porous surfaces, solvent must escape
through the edges of the bond line. Clamping, taping or
use of mechanical fasteners 1o hold parts in place until
Adhesive/Sealant develops strength is recommended.
After 24 hours at room temperature, the product is
considered self-holding. The use of a heat lamp at 150° F
for 1 hour will speed solvent evaporation and accelerate
strength build-up.

Silaprene HAPs FREE Adhesive/Sealant is formulated for
room temperature curing, and curing is initiated when a
majority of the solvent has been evacuated from the bond
line. Strength build-up is very fast in the early stages to
give high holding power. with conunued strength build-up
over lime

UNIROYAL ADHESIVES & SEALANTS
2007 W. Washington Street, South Bend, IN 45628 » Phone: 800-999-GLUE » Fax: 219-246-5425

This product & wasranted 1o tha orignal purchasar io mest pubsshed specilications, d any, ard, in the absence af publishod specificatons, to ba machantabie quality, Such warranty may
not ba assigned of othenwise transfermed by purchasen. Mo ciher warmanty, expressed or implied, of Mness for o particular purpose or any other thing is made, Purchaser's saclusive mmisdy
for breach of this warranty shall be a refund of the price paid for the products by the purchaser. Except as stated above, Liniroyal Adbasives & Sealants, a divison of Lirroyal Technology
Corparabon, shall not ke liabile for any defect in, or breach of cbiigation relating to The defects in these products. regardiass of the theory that may be assared, including, without limitation
nagigence, contract, absokite kabiity n forf or misrepresentation, H the purchaser does not accapl goods on thess terms, they am to be returnad at once, uncpened




CLEANER AND THINNER
Uncured material can be cleaned up with VMP Naptha,

Heptane. and Mineral Spirts. Thinning is not
recommended. If a thinner product is deemed necessary
for your application, contact your Uniroyal Adhesives &
Sealants salesman.

PRECAUTIONARY DATA

This product is flammable. Vapors may form an explosive
mixture with air. Precautions should be taken to keep
product away from fire, sparks, motors and other sources
of heat or flame. Turn off or deactivate any electrical
equipment or sources of ignition. Adequate ventilation is
required to keep vapor concentrations below the Threshold
Limit Value,

For professional or industrial use only

*Read the container label and the Material Safety

Data Sheet carefully before use

*Keep away from children
*Keep container closed when not in use
*Store closed container under 80° F

DISPOSAL INFORMATION

Do not reuse container or remove label. Safely dispose of
container and contents in accordance with applicable
Federal, State and Local regulations

L PROPERTIES
UV rating Little to no effect, 1000 hours;

QUV test ASTM G53,

Slump resistance Good

Creep resistance Excellent
Orone resistance Excellent
Elongation 400%




CHEMTREC TRANSPORTATION EMERGENCY PHONE UMIRCYAL ADHESIVES & SEALANTS
ool : . T

United States: (800) 424_9:109 2001 W, Washington Street, South Band, IN 46628
Internationak: (202) 483-7818 (collect) PRODUCT INFORMATION: 1-800-399-GLUE

I. IDENTIFICATION

TRADE NAME: SILAPRENE® Clear HAP's Free Adhesive Sealant DC 12458
CAS NUMBER: Mixture

CHEMICAL NAME: Styrene-Ethylene/Butadiene-Styrene Block Polymer
CHEMICAL FAMILY: Thermoplastic Rubber

II. SPECIAL REGULATORY HAZARDS

% by Exposure OSHA
Ingredient Weight AS No. Limit 1910.1200) EEC* Calif
. Product NA NA NA Flammable ND NA
C7 - C9 Aliphatic 25.0 C4242-89-6 ND ND ND NA
Hydrocarbon
C2 - C 11 Aliphatic 124 C8553-14-0 ND ND ND NA
Hydrocarbon

TRANSPORTATION: Petroleum Distillates, N.O.S., UN1268, Class 3, PKG III

* European Economic Community
MNA - Not applicable ND - Not determuined



MSDS Silaprene® Clear HAP's Free Adhesive Sealant DC 12458
Page 2
I11. PHYSICAL DATA

APPEARANCE AND ODOR: Clear viscous paste, aliphatic solvent odor
SOLUBILITY: Insoluble in water, soluble in organic solvents

SPECIFIC GRAVITY (H.,0=1): 0.898 VAPOR PRESSURE @ 100° F = 124 mm Hg
VAPOR DENSITY (AIR=1): 4.4 MELTING POINT: NA

BOILING POINT: 214°F VOLATILITY @ 70° F: 37.4%
EVAPORATION RATE: (butyl acetate=1): 3.8 VOC: 2.797 Ibs/gal, 335.5 g/

IV. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: 20°F TCC
AUTOIGNITION TEMP: ND
EXTINGUISHING MEDIA: Foam, CO,, dry chemical
FLAMMABLE LIMITS IN AIR: LEL: 1.0; UEL: 8.0
SPECIAL FIRE FIGHTING PROCEDURES: Use water spray to cool adjacent surfaces and exposed contamers only.
Protect against inhalation of combustion products.
UNUSUAL HAZARDS: Flammable liquid.
V. REACTIVITY DATA

STABILITY: Stable at ambient temperatures and pressures.
. INCOMPATIBILITY: Strong oxidizers, acids, and bases.
DECOMPOSITION PRODUCTS: Oxides of carbon and nitrogen.

V1. SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION: Avoid prolonged or repeated breathing of vapors. If exposure may or does exceed
occupational exposure limits (sec. [V) use a NIOSH - approved respirator to prevent overexposure. In accord with 29 CFR
1910.134 use either a full face, atmosphere - supplying respirator or air - purifying respirator for organic vapors.

PROTECTIVE CLOTHING: Avoid contact with eyes. Wear safety glasses or goggles as appropriate. Avoid prolonged or
repeated contact with skin. Wear chemical-resistant gloves and other clothing as required to minimize contact.

ADDITIONAL PROTECTIVE MEASURES: Use explosion-proof ventilation as required to control vapor concentrations.
Air-dry contaminated clothing in a well ventilated area. Then launder before reusing.

VII. STORAGE, SPILLS, AND DISPOSAL INFORMATION

STORAGE: Store and use away from all sources of direct heat and ignition. Keep containers closed when not in use.
SPILLS: Remove ignition sources. Absorb on inert material. Use non-sparking tools. Transfer into secure containers
for proper disposal. Use personal protective equipment as outlined above.
DISPOSAL: Do not reuse container or remove label. Safely dispose of containers and contents in accordance with
applicable Federal, State and Local regulations.

. ENVIRONMENTAL INFORMATION: Environmental effects have not been determined.



MSDS Silaprene® Clear HAP’s FreeAdhesive Sealant DC 12458
Page 3
VIII. HEALTH RELATED DATA

SPECIFIC HAZARD(S): Exposure to vapor can cause irritation to eyes, lungs, and mucous membranes. Excess
exposure can cause dizziness, headache, nausea and narcosis. Contact with liquid can cause eye and skin irritation.

PRIMARY ROUTE(S) OF ENTRY: Inhalation

FIRST AID PROCEDURES:
Eve Contact:  Flush with water for 15 minutes.
' ct:  Clean with rubbing alcohol, if available, followed by soap and water.
Inhalation; Remove to fresh air. Administer oxygen or artificial respiration, if necessary. Contact
physician.
Ingestion: Contact physician.

Although the information and recommendations set forth in this MSDS are presented in good faith and are
believed to be correct as of the date of this MSDS, Uniroyal Adhesives & Sealants makes no representations as to
the completeness or accuracy thereof. Information is supplied on the condition that the persons receiving and
usingitwillmnl:ﬂheiruwndﬁerm&naﬁnnututhuuit:hﬂhyfurtheirpurpmpriortu use. In no event will
Uniroyal Adhesives & Sealants or any affiliate thereof be responsible for damages of any nature whatsoever
resulting from the use or reliance on the information set forth in the MSDS.

Date Issued: April 26, 2000
Date Revised: September 5, 2001
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TECHNICAL SALES BULLETIN

SOLIDSEAL ™
POLYURETHANE
ADHESIVE/SEALANT

SOLIDSEAL™ is a one component, 96% solids, fast cure, flexible,
silicone free, polvurethane based, dual purpose adhesive/sealant. It is a
moisture cured, non sag system. SOLIDSEAL™ provides a permanently
elastic bond to most substrates without a primer.

DESIGNED TO BOND:
L Various metals, including galvanized steel and aluminum
2. Wood, particle board and phywood
3 Gilass, concrete, masonry and rubbers
4, Fiberglass (including gel-coat) and fiber reinforced plastics
5 Thermoset plastics such as polyurethane, polyvester, epoxies
6. Thermoplastics, such as ABS, nylon, PVC
7. Skylight & porthole materials
g Heating & air conditioning (HVAC) materials
FEATURES:
1. Ome component, ready to use, fast cure
1. Solvent free, odorless and particularly low volume shrinkage
3. Suitable for Marine applications - above and below water line
4. Silicone free; paintable with most paints
5. UV stable, heat and moisture resistant
6. Broad adhesion spectrum to most substrates without a primer
7. Non-staining characteristics on stone substrates
TYPICAL PROPERTIES:
{Specification ranges avaifable upon request.)
Base: Polyurethane
Colors: White, gray & black (custom colors avail.)

Viscosity: Paste extrusion grade
Weight/gallon: 9.8 pounds

Specific Gravity: 1.17

Temperature Range: 40° F 1o 200° F

Shelf Life: 12 months when stored in original

unopened container under 80° F

TYPICAL PHYSICAL CHARACTERISTICS:

iSpecification ranges available upon request.)

Tensile Strength after 30 days at room temperature: 475 psi
Ultimate Elongation after 30 days at room temperature: 600%
Shore A Hardness after 30 days at room temperature: 35

UV Resistance: Very Good
Ozone Resistance: Excellent
Creep Resistance:  Excellent
Sag Resistance: Excellent

PREPARATION OF SUBSTRATES:

Surfaces to be bonded should be cleaned of all dust, oils or other
contaminates. A solvent wipe is often adequate. Bonds to rigid surfaces
are usually improved by a solvent wipe followed with light abrasion (180
grit), and solvent wiping to remove abrasive residue. Dry surfaces
tharoughly before applving adhesive.

METHOD OF APPLICATION:

SOLIDSEAL™ can be applied by ordinary caulking guns or pressure
pumping equipment. Pumping cquipment should be of the follower-plate
type and have a pump ratio of at least 65:1. Aro, Binks, DeVilbiss, Graco
and Lincoln all produce suitable equipment for handling this material.
Consult Uniroyal representative or equipment supplier to ensure
installation of proper equipment (including moisture-lock hoses and
accessories) are in place before start-up.

Apply a bead of SOLIDSEAL™ to one surface at temperatures above 40°
F. Surface skin formation will occur in 15 - 45 minutes, depending on
ambient conditions. Initial set time is 4 hours, after which parts may be
handled.

Clamping, taping or use of mechanical fasteners to hold parts in place unul
SOLIDSEAL™ develops strength is recommended. After 24 hours

UNIROYAL ADHESIVES & SEALANTS
2001 W Washington Street, South Bend, IN 46628 = Phone: 800-839-GLUE * Fax: 2159-246-5425

This product = warranted 1o the ofigenal purchasar io mest pubfished specifications, if any, and. in the absence of published specifications, 1o be menchantable Quakt

not be assagned or ctherwise ransterred Dy purchasar. Mo other warranty, expressed or impied, of fitness for a particular purpose or any other thing s made. Purchaser
the price paid lof the products by the purchaser. Excepl as siated above, Uniryal Adbesives & Saalants, a deasion of L

for bemach of this warranty shall be a refund o

Comaration, shall not e liable for any defect in, or breach of obligation relating 1o the defects in these products, regandiess of the theory that may be asssded. inchuding, withaul bmitata

negligenca, contract, absohute labity in oM of misreprésentabon. If the purchaser does not accapt goods on these terma, they are (o be retumed a1 once, unopensd




SOLIDSEAL ™
POLYURETHANE
ADHESIVE/SEALANT

Method of Application (cont.):

at room temperature, the product is considered seli-holding.
Strength build up is very fast in the carly stages to give high holding
power, with continued strength build up over time.

TYPICAL LAP SHEAR STRENGTHS (PSI):
{Specification ranges available upon request.)

{ Samples aged 30 days at room temperature, pulled at 2 mehes per minute)

Aluminum to aluminum 486
FRP to FRP 280
Plywood to plywood 336
Galvanized steel to galvanized steel 406
Galvanized to Kemlite® 189
CLEANER AND THINNER:

Toluene, Methyl Ethyl Ketone

PRECAUTIONARY DATA:

Store m dark and cool place. Avoid excessive heat. During storage,
moisture and water should be avoided. Reaction with moisture or water
will cause quality deterioration, but will not be hazardous. For industrial
use only.

DISPOSAL INFORMATION:

Disposal should be made by mcineration or in accordance with applicable
governmental regulations.

400




CHEMTREC TRANSPORTATION EMERGENCY PHOME

United States: (800) 424-9300 2001 W, Washington Street, South Bend, IN 46528
International: (202) 483-T618 (collect) FRODCUCT INFORMATION: 1-2800-299-GLUE

UNIRCYAL ADHESIVES & SEALANTS
MATERIAL SAFETY DATA SHEET (RA
I. IDENTIFICATION
TRADE NAME: SOLIDSEAL™ DC 12154 CAS NUMBER: NA, Mixture

CHEMICAL NAME: Sealant CHEMICAL FAMILY: Polymer Solution

II. SPECIAL REGULATORY HAZARDS

% by Exposure OSHA |
Ingredient Weight CAS No. Limit (1910.1200) EEC* Calif
Product NA NA NA NA ND NA

This prodnct contains the following chemicals subject to reporting under EPCRA Section 313 {30 CFR 372)

Xylene 2-5 1330-20-7 100 ppm** Acute/chronic ND NA
100 ppm***  toxicity

Diphenyl Methane <0.6 101-68-8 0.020 ppm*** Acute/chronic ND NA

Diisocyanate 0.005 ppm**  toxicity

TRANSPORTATION: Not Regulated

NA = Not Applicable ND = Not Determined
*European Economic Community *ACGIHTLV
*++QSHA PEL *+++QSHA STEL



MSDS DC-12154
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III. PHYSICAL DATA

APPEARANCE AND ODOR: Gray paste, slight xylene odor

SOLUBILITY: Nil SPECIFIC GRAVITY (H,0): 1.17
VAPOR PRESSURE @ 20° C.: Not Determined MELTING POINT: NA

VAPOR DENSITY (AIR=1): 3.66 BOILING POINT: NA
VOLATILITY @ 70° F: 8% (Wt) pH: N/A

VOC: 74 g/l

IV. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: 136° F

AUTOIGNITION TEMP: 851° F

EXTINGUISHING MEDIA: Water fog, carbon dioxide, dry chemical, foam

FLAMMABLE LIMITS IN AIR: LEL 1.0; UEL 8.0

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus with a full face mask.
UNUSUAL HAZARDS: Vapors are heavier than air and may travel along the ground. This could cause ignition by
pilot light, sparks, heaters, smoking, electric motor, static discharge or other ignition sources. Never weld or cut
empty drums.

V. REACTIVITY DATA

STABILITY: Stable

INCOMPATIBILITY: Amines, alcohol, water will react with this material. This reaction is not hazardous if the
container can vent to the atmosphere to prevent pressure build up.

DECOMPOSITION PRODUCTS: Oxides of carbon and oxides of nitrogen, isocyanates

CONDITIONS TO AVOID: Exposure to air or moisture until ready to use

HAZARDOUS POLYMERIZATION: Will not occur

VL. SPECIAL PROTECTION INFORMATION

ENGINEERING CONTROLS: Enclosed areas should have exhaust ventilation.
PERSONAL PROTECTION EQUIPMENT: Chemical filter mask cartridge type is required if TLV is exceeded.
Wear chemically resistant gloves such as neoprene rubber and OSHA approved full face mask.

VIL. STORAGE, SPILLS, AND DISPOSAL INFORMATION

STORAGE: Eliminate sources of ignition

DISPOSAL: Treat as a flammable waste in compliance with EPA regulations. Dispose of in accordance with local,
state and federal regulations.

ENVIRONMENTAL INFORMATION: Environmental effects have not been determined.



MSDS DC-12154
Page 3

VIII. HEALTH RELATED DATA

PRIMARY ROUTES OF ENTRY:

Eye Contact: Tearing, blurred vision

Skid Contact: Dried skin, irritation possible

Inhalation: Headache, nausea, vomiting, narcosis

Ingesticn: Nausea

CHRONIC EFFECTS OF EXPOSURE: Anemia, liver abnormalities, kidney damage, lung damage

FIRST AID PROCEDURES:

Eve Contact: Flush with water for 15 minutes. Seek medical attention.

Skin Contact: Wash thoroughly with soap and water. If irritation persists, seek medical attention.
Inhalation: Remove to fresh air. If breathing is difficult, seek medical attention.

Ingestion: Get medical attention immediately

TOXICOLOGY INFORMATION: There is no toxicity data on this product.

A.hhnnghthemfumahonmdmnmmmd:ﬂnmmtfur&mﬂmh[ﬁﬂﬂmpmmtedmgondfaﬂilmdm
believed to be correct as of the date of this MSDS, Uniroyal Adhesives & Sealants makes no representations

as to the completeness or accuracy thereof. Information is supphednnthtcundﬂuuthatﬂupmnsrewmg
and using it will make their own determination as to the suitability for their purpose prior to use. In no event
will Uniroyal Adhesives & Sealants or any affiliate thereof be responsible for damages of any nature whatsoever
resulting from the use or reliance on the information set forth in the MSDS.

Date Issued: February 18, 1998
Date Revised: January 31, 2000



CHEMTREC TRANSPORTATION SMERGENCY PHONE UNIRCYAL ADHESIVES & SEALANTS

United States: (800) 424-9300 2001 W. Washingten Sireat, South Sanc, IN 18828
Internationak: (202) 483-7616 (callect) PROOUCT INFORMATION: 1-800-269-GLUE

MATERIAL SAFETY DATA SHEET W h lh)
L. IDENTIFICATION
TRADE NAME: SOLIDSEAL™ DC 12176  CAS NUMBER: NA, Mixture

CHEMICAL NAME: Sealant CHEMICAL FAMILY: Polymer Solution

II. SPECIAL REGULATORY HAZARDS

% by Exposure OSHA
Ingredient Weight CAS No, Limit (1910,1200) EEC* (Calif
Product NA NA NA NA ND NA

This product contains the following chemicals subject to reporting under EPCRA Secticn 313 (40 CFR 372).

Xylene 2-5 1330-20-7 100 ppm** Acute/chrenic ND  NA
100 ppm***  toxicity

Diphenyl Methane <0.6 101-68-8 0.020 ppm*** Acute/chronic ND  NA

Diisocyanate 0.005 ppm** toxicity

TRANSPORTATION: Not Regulated

NA = Net Applicable ND = Not Determined
*European Economic Community **ACGIH TLV
¥**0SHA PEL ¥#3*0SHA STEL



MSDS DC-12176
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III. PHYSICAL DATA

APPEARANCE AND ODOR: White paste, slight xylene odor

SOLUBILITY: Nil SPECIFIC GRAVITY (H.0): 1.17
VAPOR PRESSURE @ 20° C.: Not Determined MELTING POINT: NA

VAPOR DENSITY (AIR=1): 3.66 BOILING POINT: NA
VOLATILITY @ 70° F: 8% (Wt) pH: N/A

VOC: 74 g/l

IV. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: 136° F

AUTOIGNITION TEMP: 851° F

EXTINGUISHING MEDIA: Water fog, carbon dioxide, dry chemical, foam

FLAMMABLE LIMITS IN AIR: LEL 1.0: UEL 8.0

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus with a full face mask.
UNUSUAL HAZARDS: Vapors are heavier than air and may travel along the ground. This could cause ignition by
pilot light, sparks, heaters, smoking, electric motor, static discharge or other ignition sources. Never weld or cut
empty drums.

V. REACTIVITY DATA

STABILITY: Stable

INCOMPATIBILITY: Amines, alcohol, water will react with this material. This reaction is not hazardous if the
container can vent to the atmosphere to prevent pressure build up.

DECOMPOSITION PRODUCTS: Oxides of carbon and oxides of nitrogen, isocyanates

CONDITIONS TO AVOID: Exposure to air or moisture until ready to use

HAZARDOUS POLYMERIZATION: Will not occur

VL. SPECIAL PROTECTION INFORMATION

ENGINEERING CONTROLS: Enclosed areas should have exhaust ventilation.
PERSONAL PROTECTION EQUIPMENT: Chemical filter mask cartridge type is required if TLV is exceeded.
Wear chemically resistant gloves such as neoprene rubber and OSHA approved full face mask.

VII. STORAGE, SPILLS, AND DISPOSAL INFORMATION

STORAGE: Eliminate sources of ignition

DISPOSAL: Treat as a flammable waste in compliance with EPA regulations. Dispose of in accordance with local,
state and federal regulations.

ENVIRONMENTAL INFORMATION: Environmental effects have not been determined.



MSDS DC-12176

Page 3
VIII. HEALTH RELATED DATA
PRIMARY ROUTES OF ENTRY:
Eye Contact: Tearing, blurred vision
Skid Contact: Dried skin, irritation possible
Inhalation: Headache, nausea, vomiting, narcosis
Ingestion: Nausea

CHRONIC EFFECTS OF EXPOSURE: Anemia, liver abnormalities, kidney damage, lung damage

FIRST AID PROCEDURES:

Eye Contact; Flush with water for 15 minutes. Seek medical attention.

Skin Contact: Wash thoroughly with soap and water. If irritation persists, seek medical attention.
Inhalation: Remove to fresh air. If breathing is difficult, seek medical attention.

Ingestion: Get medical attention immediately

TOXICOLOGY INFORMATION: There is no toxicity data on this product.
TSCA Status: All components in this mixture are listed on the TSCA inventory list.

DSL: All compoenents in this mixture are listed on the Canadian Domestic Substance List.

Although the information and recommendations set forth in this MSDS are presented in good faith and are
believed to be correct as of the date of this MSDS, Uniroyal Adhesives & Sealants makes no representations
as to the completeness or accuracy thereof. Information is supplied on the condition that the persons receiving
and using it will make their own determination as to the suitability for their purpose prior to use. In no event
will Uniroyal Adhesives & Sealants or any affiliate thereof be responsible for damages of any nature whatsoever

resulting from the use or reliance on the information set forth in the MSDS.

Date Issued: March 24, 1998
Date Revised: September 11, 2000




CHEMTREC TRANSPORTATION EMERGENCY PHOME
Uinited States: (B00) 424-3300
nigrmational: {202) 483-T616 (collect)

UNIRCYAL ADHESIVES & SEALANTS
2007 W. Washington Street, South Bend, I8 46628
FRODUCT INFORMATION: 1-800-299-GLLUE

MATERIAL SAFETY DATA SHEET BLALK
I. IDENTIFICATION
TRADE NAME: SOLIDSEAL™ DC 12232 CAS NUMBER: NA, Mixture

CHEMICAL NAME: Sealant CHEMICAL FAMILY: Polymer Solution

IIl. SPECIAL REGULATORY HAZARDS

% by Exposure OSHA
Ingredient Weight CAS No, Limit (1910.1200) EEC* Calif
Product NA NA NA NA ND NA

This product contains the following chemicals subject to reporting under EPCRA Section 313 (40 CFR 372)

Xylene 2-5 1330-20-7 100 ppm** Acute/chromic ND  NA
100 ppm***  toxicity

Diphenyl Methane =<0.6 10]1-68-8 0.020 ppm*** Acute/chronic ND NA

Diisocyanate 0.005 ppm**  toxicity

TRANSPORTATION: Not Regulated

NA = Not Applicable ND = Not Determined
*European Economic Community **ACGIH TLV
sw*NSHA PEL tttt.DS].[A STEL



MSDS DC-12232
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III. PHYSICAL DATA

APPEARANCE AND ODOR: Black paste, slight xylene odor

SOLUBILITY: Nil SPECIFIC GRAVITY (H,0): 1.17
VAPOR PRESSURE (@ 20° C.: Not Determined MELTING POINT: NA

VAPOR DENSITY (AIR=1): 3.66 BOILING POINT: NA
VOLATILITY @ 70° F: 8% (Wt) pH: N/A

VOC: 74 g/l

IV. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: 136" F

AUTOIGNITION TEMP: 851° F

EXTINGUISHING MEDIA: Water fog, carbon dioxide, dry chemical, foam

FLAMMABLE LIMITS IN AIR: LEL 1.0; UEL 8.0

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus with a full face mask.
UNUSUAL HAZARDS: Vapors are heavier than air and may travel along the ground. This could cause ignition by
pilot light, sparks, heaters, smoking, electric motor, static discharge or other ignition sources. Never weld or cut
empty drums.

V. REACTIVITY DATA

STABILITY: Stable

INCOMPATIBILITY: Amines, alcohol, water will react with this material. This reaction is not hazardous if the
container can vent to the atmosphere to prevent pressure build up.

DECOMPOSITION PRODUCTS: Oxides of carbon and oxides of nitrogen, isocyanates

CONDITIONS TO AVOID: Exposure to air or moisture until ready to use

HAZARDOUS POLYMERIZATION: Will not occur

VL. SPECIAL PROTECTION INFORMATION

ENGINEERING CONTROLS: Enclosed areas should have exhaust ventilation.
PERSONAL PROTECTION EQUIPMENT: Chemical filter mask cartridge type is required if TLV is exceeded.
Wear chemically resistant gloves such as neoprene rubber and OSHA approved full face mask.

VII. STORAGE, SPILLS, AND DISPOSAL INFORMATION

STORAGE: Eliminate sources of ignition

DISPOSAL: Treat as a flammable waste in compliance with EPA regulations. Dispose of in accordance with local,
state and federal regulations.
ENVIRONMENTAL INFORMATION: Environmental effects have not been determined.
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VIIl. HEALTH RELATED DATA
PRIMARY ROUTES OF ENTRY:
Eye Contact: Tearing, blurred vision
Skid Contact: Dried skin, irritation possible
Inhalation: Headache, nausea, vomiting, narcosis
Ingestion: Nausea

CHRONIC EFFECTS OF EXPOSURE: Anemia, liver abnormalities, kidney damage, lung damage

FIRST AID PROCEDURES:

Eye Contact: Flush with water for 15 minutes. Seek medical attention.

Skin Contact: Wash thoroughly with soap and water. If irritation persists, seek medical attention
Inhalation: Remove to fresh air. If breathing is difficult, seek medical attention.

Ingestion: Get medical attention immediately

TOXICOLOGY INFORMATION: There is no toxicity data on this product.
TSCA Status: All components in this mixture are listed on the TSCA inventory list.

DSL: All components in this mixture are listed on the Canadian Domestic Substance List.

Although the information and recommendations set forth in this MSDS are presented in good faith and are
believed to be correct as of the date of this MSDS, Uniroyal Adhesives & Sealants makes no representations
as to the completeness or accuracy thereof. Information is supplied on the condition that the persons receiving
and using it will make their own determination as to the suitability for their purpose prior to use. In no event
will Uniroyal Adhesives & Sealants or any affiliate thereof be responsible for damages of any nature whatsoever
resulting from the use or reliance on the information set forth in the MSDS.

Date Issued: February 18, 1998
Date Revised: October 12, 2001
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TECHNICAL SALES BULLETIN

SOLIDSEAL™
HIGH SOLIDS - LOW VOC
ADHESIVE/SEALANT

SOLIDSEAL™ is a one component, 96% solids, fast cure, flexdble,
silicone free, rubber based, dual purpose adhesive/sealant. i i & monsture
cured, non sag system. SOLIDSEAL™ provides a permanently elastic
bond to most substrates without & primer.

DESIGNED TO BOND:

Various metals, including galvenized steel and aluminum
Wood, particle board and plywood

Glass, concrete, masonry and rubbers
Fiberglass and fiber reinforced plastics

Thermoset plastics such as polyurethane, polyester, epoxics
Thermoplastics, such as ABS, nylon, PVC

FEATURES:

One component, ready to use, fast cure

Suitshie for Marine applications - shove and below water line
Broad adhesion spectrum to most substrates without a primer
Non-staining characteristics on stone substrates

e Bl LB o

TYPICAL PROPERTIES:
{Specification ranges available upon request.)
Base: Polyurethane
Colors: White, gray, black
Weight/gallon: 9.8 pounds
Specific Gravity: 1.17
Temperature Range: -40° F 10 200° F
Shelf Life: 12 months when stored in original

umopencd container under 80" F

TYPICAL PHYSICAL CHARACTERISTICS:
{Specification ranges available upon request.}

Tensile Strength after 30 days at room temperatore: 475 psi
Ultimate Elongation after 30 days at room temperature: B00%
Shore A Hardness after 30 days at room temperature: 35

UV Resistance:  Very Good

COzone Resistance:  Excellent
Creep Resistance:  Excellent
Sag Resistance:  Excellent

PREPARATION OF SUBSTRATES:

Surfaces to be bonded should be cleaned of all dust, ails or other
contaminates. A solvent wipe is often adequate. Bonds to rigid surfaces
are usually improved by a solvent wipe followed with ight sbrasion (180
grif), mnd salvent wiping to remove abrasive residue. Dry surfaces
thoroughly before applying adbesive.

METHOD OF APPLICATION:

SOLIDSEAL™ can be applied by ordinary caulking guns or pressure
pumping equipment. Pumping equipment should be of the follower-piate
type and have a pump ratio of st least 40:1. Aro, Binks, DeVilhiss, Graco
mmmmmwhmmm

Apply a bead of SOLIDSEAL™ to one surfice at temperatures above 40°
F. Surface skin formation will occur in 15 - 45 minutes, depending on
ambient conditions, Initial set time is 4 hours, after which parts may be
handled.

Clamping, taping or use of mechanical fasteners to hold parts in place until
SOLIDSEAL™ develops strength is recommended.  After 24 hours at
room temperature, the product is considered self-holdng.

Strength build up is very fast in the early stages to give high hoiding
power, with continued strength build up over time.

UNIROYAL ADHESIVES & SEALANTS

Division of UNIROYAL TECHNOLOGY CORPORATION
2001 W. Washington Street, South Bend, IN 46628 » Phone: 800-999-GLUE » Fax: 219-246-5425

This product is waranted to the original purchaser to mest published specifications, If any, and, in the absencs of published spacifications, 1o be marchantable quality. Such warmanty may
ot ba sasigrad o otherwise fransfemed by purchasar. No oifer warmanty, spresssd o implisd, of fitness for & particulsr purpess of Bny other thing s made. Purchassr's exclusive remedy
for beemch of this warranty shall be & miund of the price paid for the products by the purhaser. Exsept &5 stated above, Linimyal Adhssives & Sealants, & division of Uinimyal Technology

Cespomtion, shall not be lable for any delect in, or breach of obigation retating 1 the dalects in these products, regardiass of the Theory that mary be assevtad, including. without limitafion,
P97 nagigente, contract, absciube liahility in tort or misrspresentation. If the purchase: doas not accept goods on thess tarma, they B & ba rburned af once, unopanad.



SOLIDSEAL™
HIGH SOLIDS - LOW VOC
ADHESIVE/SEALANT

TYPICAL LAP SHEAR STRENGTHS (PSI):

{Samples aged 30 days at room temperature, pulled at 2 inches per
minute)

Aluminum to aluminum 486
FRF to FRP 280
Plywood to plywood 336
Galvanized steel to galvanized steel 406
Galvanized to Kemlite® 189
CLEANER AND THINNER:

Tolvene, Methyl Ethyl Ketone

PRECAUTIONARY DATA:

Store in dark and cool place. Avoid excessive heat. During storage,
moistire and water should be avoided. Reaction with moisture or
water will cause quality deterioration, but will not be hazardous. For
industrial use only.

DISPOSAL INFORMATION:

Dmaﬂmuhemﬂ:bymmhmumwm
applicable governmental regulations.

01/99
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PRELIMINARY TECHNICAL SALES BULLETIN

TRANSPORTATION
ADHESIVE/SEALANT

Transportation Adhesive/Sealant is an exceplional one-part product
that combines ease of application, versatility of use, high ultimate
strength, permanent bonds and long service life. Transportation
Adhesive/Sealant is a high quality, high solids elastomeric sealant that
provides superior adhesion to a variety of surfaces. Bond strength
improves with age.

DESIGNED TO BOND:

All kinds of metal, including galvanized

Wood, particle board and plywood

Rubber, concrete, masonry and glass

Thermoplastics, such as ABS, styrene and polyolefins
Thermosel plastics like phenolic, polyurethane, polyvesters
and epoxies

Fiberglass and other fiber reinforced plastics

P.:)..L.-,,um_—

PHYSICAL CHARACTERISTICS:

. Extrusion or trowellable grades

2 Fast drying - tack free in less than one hour

i Excellent early strength, gels stronger with age

4. High strength bonds to most materials (see Page 2)

5 Permanently resilient - resists vibration and stress caused by
temperature cyeling

i Otstanding resistance to water, oils and greases, |, industrial
chemicals, acids and bases

7 Resists cracking, chipping and peeling

] Requires no mixing, priming or heating

9 Comes in several colors and is paintable

10 Exceptional weatherability

11 Forms a tight, long-lasting seal to most surfaces

12 Shelf life: 9 months at temperatures not to exceed 80° F

TYPICAL PROPERTIES:

(Specification ranges available upon request. )

Base Polychloroprene
Colors; Gray, off-white

Salvent: Toluene

Solids: 52%

Viscosity: Paste extrusion grade
Weight/gallon; 9.4 pounds

Specific Gravity: 1.1
Temperature Range: -60° F to 250° F

PREPARATION OF SUBSTRATES:

Surfaces to be bonded should be cleaned of all dust, eils or other
contaminates. A solvent wipe is often adequate. Bonds lo rigid
surfaces are usually improved by a solvent wipe followed with light
abrasion (180 gnt), and solvent wiping to remove abrasive residue,
Diry surfaces thoroughly before applying adhesive

METHOD OF APPLICATION:

Transportation Adhesive/Sealant can be applied by ordinary caulking
guns or pressure pumping equipment. Pumping equipment should be
of the follower-plate type and have a pump ratio of at least 40:1. Aro,
Binks, DeVilbiss, Graco and Lincoln all produce suitable equipment
for handling this material

Apply a bead of Transportation Adhesive/Sealant to one surface at
temperatures above 40° F. When used as a sealant, the applied bead
will shrink approximately 50%, so no tooling is necessary for most
applications. The bead surface will be tack free in 15 - 45 minutes,
depending on ambient conditions. Inmitial set time 18 4 hours, after
which parts may be handled

When used as an adhesive between two non-porous surfaces, solvent
must escape Lthrough the edges of the bond line. Clamping, taping or
use of mechanical fasteners to hold parts in place until Transportation
Adhesive/Sealant develops strength is recommended. After 24 hours
al room temperature, the product is considered self-holding. The use
of a heat lamp at 150° F for 1 hour will speed solvent evaporation and
accelerate strength build-up.  An alternative techmique is to apply
product to one surface, press the two surfaces (o be bonded together to
ensure adhesive transfer, separate parts and allow to air dry 10 - 20
minutes, then press back together with good pressure.

UNIROYAL ADHESIVES & SEALANTS
Division of UNIROYAL TECHNOLOGY CORPORATION

2001 W. Washington Street, South Bend, IN 46628 + Phone: 800-399-GLUE = Fax: 219-246-5425

This product is wartantsd to tha original purchaser to mest published specifications, if any, and, in the abssnce of pubilished speciications, to be merchartatis quality. Such warranty may
not ba assigned or otherwise transfered by purchaser. No ofher warranty, axpressed or Fnplied, of fitness for a particular purposs of any other thing is made. Purchaser's exclusive remedy
for reach of this warranty shall be a refund of the price paid for the products by the purchaser, Except as stated above, Uninoyal Adhesives & Seatants, o division of Uriryal Tac HOG

Corporation, shall not be Sabie for any defect in, or braach of abligation relating to the defects in thase products, regandiess of 1he thaary thal may be asseried, including, withou |

negligance, confract, sbealute liability in tort or misrepresantation. I the punchasar does not Accep! QOOGS on thess Tarma, thiy &ne 1o be returned &t once, unopaned



TRANSPORTATION
ADHESIVE/SEALANT

Transportation Adhesive/Sealant is formulated for room temperature
curing, and curing is initiated when a majority of the solvent has been
evacuated from the bond line. Strength build-up is very fast in the
early stages to give high holding power, with continued strength build-
up over time.

CLEANER AND THINNER:

Toluene

PRECAUTIONARY DATA:

This product is extremely Mlammable. Vapors may form an explosive
mixture with air. Precautions should be taken to keep product away
from fire, sparks, motors and other sources of heat or flame. Tumn off
or deactivate any electrical equipment or sources of ignition. Adequate
ventilation is required to keep vapor concentrations below the
Threshold Limit Value.

. For professional or industrial use only

. Read the container label and the Material Safety Data Sheet
carefully before use
Keep away from children

Keep container closed when not in use

Store closed container under 80° F

This product contains toxic chemicals subject to the
Emergency Planning and Community Right-to-Know Act of
1986 and 40CFR 372

DISPOSAL INFORMATION:

When discarded, this material is hazardous waste. Do no reuse
container or remove label. Safely dispose of container and contents in
accordance with applicable Federal, State and Local regulations,

TYPICAL PROPERTIES:

UV rating No effect, 3000 hours with
intermittent water spray every 30
minutes. ASTM 42

Flammability rating Dried film meets MVSS 66

Slump resistance Good

Creep resistance Excellent

COzone resistance Excellent

Elongation S00%

TYPICAL LAP SHEAR STRENGTHS:

Aluminum to aluminum 373 psi
ABS 1o ABS 200 psi
Plywood to plywood 687 psi
Galvanized steel to galvanized steel 360 psi
Stainless steel to stainless steel 360 psi

03/98




TECHNICAL SALES BULLETIN

SILAPRENE" ADHESIVE/SEALANT

SILAPRENE® Adhesive/Sealant is an exceptional one-part product
that combines ease of application, versatility of use, high ultimate
strength, permanent bonds and long service life. Adhesive/Sealant is
a hagh quality, high solids elastomeric sealant that provides superior
adhesion to a variety of surfaces. Bond strength improves with age

DESIGNED TO BOND:

All kinds of metal, including galvanized

Wood, particle board and plywood

Rubber, concrete, masonry and glass

Thermoplastics, such as ABS, styrene and polyolefins
Thermoset plastics like phenolic, polvurethane, polvesters
and epoxies

Fiberglass and other fiber reinforced plastics

.U!-F-u-ll-l—

PHYSICAL CHARACTERISTICS:

Extrusion or trowellable grades

Fast drying - tack free in less than one hour

Excellent early strength, gets stronger with age

High strength bonds to most materials (see Page 2)
Permanently resilient - resists vibration and stress caused by
temperature cycling

6 Ouistanding resistance to water, oils and greases, fuels,
industrial chemicals, acids and bases

Resists cracking, chipping and peeling

L oL e b e

8 Requires no mixing, priming or heating
9 Comes in several colors and is paintable
10. Exceptional weatherability
11 Forms a tight, long-lasting seal to most surfaces
12. Shelf life: 6 months at temperatures not to exceed 80° F
TYPICAL PROPERTIES:
(Specification ranges available upon request. )
Base: Polychloroprene
Colors: Gray, white, offwhite, aluminum,
black, school bus yellow
Solvent: Toluene

Solids: S0%

Viscosity: Pastc extrusion grade
Weight/gallon 9 2 pounds

Specific Gravity, 1.1

Temperature Range: 60" F 0 250° F

PREPARATION OF SUBSTRATES:

Surfaces to be bonded should be cleaned of all dust, mls or other
contaminates. A solven! wipe is often adequate. Bonds to ngid
surfaces are usually improved by a solvent wipe followed with light
abrasion (180 gnt), and solvent wiping to remove abrasive residue
Dry surfaces thoroughly before applyving adhesive.

METHOD OF APPLICATION:

Adhesive/Sealant can be applied by ordinary caulking guns or pressure
pumping equipment. Pumping equipment should be of the follower-
plate type and have a pump ratio of at least 40:1. Aro, Binks,
DeVilbiss, Graco and Lincoln all produce suitable equpment for
handling this matenal

Apply a bead of Adbesive/Sealant Lo one surface al lemperalures above
40° F. When used as a sealant, the applied bead will shrink
approximately 50%, so no tooling 15 nccessary for most applications
The bead surface will be tack free in 15 - 45 minutes, depending on
ambient conditions. Initial set time is 4 hours, after which parts may
be handled

When used as an adhesive between two non-porous surfaces, solvent
must escape through the edges of the bond line. Clamping, taping or
use of mechanical fasteners to hold parls in place until
AdhesivefSealant develops strength is recommended. After 24 hours
at room temperature, the product is considered self-holding. The use
of a heat lamp at 1507 F for 1 hour will speed solvent evaporation and
accelerste strength build-up. An alternative technigue is to apply
product to one surface, press the two surfaces to be bonded together to
ensure adhesive transfer, separate parts and allow to air dry 10 - 20
minutes, then press back together with good pressure.



SILAPRENE* ADHESIVE/SEALANT

Adhesive/Sealant is formulated for room temperature curing, and
curing is initiated when a majority of the solvent has been evacuated
from the bond line. Strength build-up is very fast in the early siages
to give high holding power, with continued strength build-up over

time,

Lower solids and viscosity grades of Adhesive/Sealant are available
for alternative applications where better flow characteristics are
required. These versions of the product are suitable for trowelling or
brushing, and can be pumped through lower power equipment,
mcluding Plews guns.

CLEANER AND THINNER:

Toluene
PRECAUTIONARY DATA:

This product is extremely flammable. Vapors may form an explosive
mixture with air. Precautions should be taken to keep product away
from fire, sparks, motors and other sources of heat or flame. Tum off
or deactivate any electrical equipment or sources of ignition. Adequate
ventilation is required to keep vapor concentrations below the
‘Ihreshold Limit Value,

. For professional or industrial use only

. Read the container label and the Material Safety Data Sheet
carefully before use

Keep away from children

Keep container closed when not in use

Store closed container under 80° F

This product conlains toxic chemicals subject to the
Emergency Planning and Community Right-to-Know Act of
1986 and 40CFR 372

- - - -

DISPOSAL INFORMATION:

When discarded, this material is hazardous waste. Do no reuse
container or remove label. Safely dispose of container and contents in
accordance with applicable Federal, State and Local regulations.

TYPICAL PROPERTIES:
UV rating No effect, 3000 hours with
intermittent water spray every 30

minutes. ASTM 42

Flammability rating Dried film meets MVSS 66

Slump resistance Good

Creep resistance Excellent
Ozone resistance Excellent
Elongation 500%

RES hardness 65 - 14 day cure

TYPICAL LAP SHEAR STRENGTHS:

Aluminum to aluminum 416 psi
Azdel to Azdel 200 psi
Azdel to steel 200 psi
Fiberglass to fiberglass 54() psi
Aluminum to fiberglass 475 psi
Plywood to plywood 453 psi
Plywood to fiberglass 475 psi
Gulvanized steel (o gulvanized steel 415 psi

01/99




&

McGill ArSeal

Corporalion

w2 . Recommended Specifications for

1-800-624.5535
Faw §14-542-2620

saesne  Duct Sealants and Adhesives

1. Transverse joints, longitudinal seams, and duct wall penetrations in duct systems shall be sealed
with a mastic duct sealant as specified in Section 1.1 or 1.2, or with a two-part tape sealing
system as specified in Section 1.3. Longitudinal seams on rectangular duct may be sealed with a
mastic seam sealant as specified in Section 1.4. Spiral lockseams are not longitudinal seams
and do not require sealing. Adhesives for securing duct liner insulation to metal surfaces shall be
as specified in Section 1.5, All sealants and tape sealing systems shall exceed 500 hours without
degradation under accelerated aging (oxygen bomb) test conditions (ASTM-D572) and 500 hours
without degradation under QUV accelerated-exterior-aging test conditions (ASTM-C732). All
sealants and tape sealing systems shall perform as specified without the need for surface
cleaning or solvent cleaning to remove light coatings of oil and dust before application

@ Transverse joints, longitudinal seams, and duct wall penetrations shall be sealed with

United Duct Sealer™, UNI-SEAL™ duct sealer, or UNI-WEATHER™ duct sealer, which

are solvent-based polymeric rubber mastics formulated to withstand temperatures from at
least -20°F to +150°F. Sealant shall have a UL Classification with a flame spread of 15
or less and smoke developed of 20 or less when tested on both 18-gauge galvanized
steel and inorganic reinforced cement board, at a coverage of at least 31 square feet per
gallon. Sealant shall have a solids content of 71% or higher.

1.2 Transverse joints, longitudinal seams, and duct wall penetrations shall be sealed wilth
United Duct Sealer™ (Water Based), UNI-MASTIC™ 181 duct sealer, or UNI-FLEX™
duct sealer, which are vinyl or acrylic copolymer mastics formulated to withstand
temperatures from at least -20°F to +1 80°F. Sealant shall have a UL Classification with a
flame spread of 5 or less and smoke developed of 0 when tested on both 18-gauge
galvanized steel and inorganic reinforced cement board, at a coverage of at least 31
square feet per gallon. Sealant shall have a solids content of 9% or higher.

1.3 Transverse joints, longitudinal seams, and duct wall penetrations shall be sealed with
UNI-CAST® two-part tape sealing system, which is a combination of an adhesive
activator and woven-fiber tape impregnated with a gypsum mineral compound. Sealing
system shall be formulated to withstand temperatures from -40°F to +200°F. Sealing
systemn shall have a UL Classification with a flame spread and smoke developed of 0
when tested on both 18-gauge galvanized steel and inorganic reinforced cement board,
at a coverage of at least 31 square feet per gallon.

1.4 Longitudinal seams on rectangular duct (e.g., Pittsburgh style) may be sealed with UNI-
SEAM?® sealant in lieu of a mastic duct sealant, UNI-SEAM® is a nonhardening, solvent-
based polymeric rubber mastic formulated to withstand temperatures from -20°F 1o
+150°F. Sealant shall have a UL Classification with a flame spread of 15 or less and
smoke developed of 20 or less when tested on both 18-gauge galvanized steel and
inorganic reinforced cement board, at a coverage of at least 31 square feet per gallon.

1.5 Where insulation is to be secured to metal surfaces, the adhesive used shall be UNI-
TACK™ or UNI-GRAB™, which are water-based vinyl copolymer liquids. Exposed edges
of insulation shall be sealed with the same adhesive. Adhesives shall be formulated to
withstand temperatures from -20°F to +160°F. Adhesives shall have a UL Classification
with a flame spread and smoke developed of 5 or less when tested on boih 18-gauge
galvanized steel and inorganic reinforced cement board, at a coverage of at least 291
square feet per gallon. Smaller applications and insulation touch-up and repair may
require the use of UNI-SPRAY™, which is an aerosol spray adhesive.

PCopyright 2002 MeGill AirSeal Corporation Rav. 4 302



SOLVENT-BASED DUCT WATER-BASED DUCT WATER-BASED LINER
SEALANTS SEALANTS ADHESIVES

United Duct Sealer” (Water

Based) is solvent free and
'L_Inltnd Duct Sealer™ provides the nonfaTMAbIS W s et o v atE: B ¢ UNETACIN dod Kior adheaiie s s
hlghastqualnyl!rshhma saal _an low-, provides a dependable, first-time seal for water-based product for bonding
madlum.l and hlgh-prassurﬂ joints of any low-, medium, and h[gh.prgssu;e juints_ inailation to matal suraces. It can e
SONARLIniac e ant I he HY G while having no hazardous fumes or applied by brush, roller, spray gun, or coil
::ﬁﬁtlﬂ l.l|1r1sdrg?::1pﬁ::§g1TfS:::f s wasles. Stalic pressure tested 1o $40 line. This adhesive has excellent
mndiliais is unm:';h od. b inches w.g. without leakage. Ie;inpara_ture and moisture resistance
after curing.

UNI-MASTIC™ 181 is a water-
based product that provides excellant

UNI-SEAL™ is an economical high- adhasion to metal duct, fiberglass

strength sealant for use on sheet-metal ductboard, and flexible ducl. Becausa UNI-GRAB™ duct liner adhesive is a
duct systems. This medium-viscosity this product is fiber-reinforced, it is ideal premium walter-based product for
sealant is sasy to apply, dnes quickly, for ratrofit applications and new bonding insulation to metal surfaces.

and remains flexible 1o provide a sure construction. It is nonflammable, can be This adhesive provides instant tack to
seal. used on indocr and outdoor applications, hold insulation in place. It can be applied

and it is UL181A-M and UL181B-M listed. by brush, roller, spray gun, or coll line.
L T o T I

McGill AirSeal

Corporation

An eaberewise of Linfted MoGaTl Cosnastss - Faunded in 1951

2400 Fairwood Avenue

Columbus, Ohio 43207-2700
- 614/443-5520
; - 4-5535
UNI-WEATHER™ indoor/outdoor 1-800-62
- L - Fax: 614/542-2620
duct sealant is specilically formulated for UNI-FLEX™ is an economical water

-

E-mail: sales @ megillairseal.com

exterior use. It resists weathering and based duct sealer that is formulated for Web site: www.mcgillairseal.com

aging, even when exposed lo ultraviolet use on low-, medium-, and high-
prassure duct systems. It contains
anlimicrobial agents-and it cures to a
durable flexible film that can withstand
handling and mechanical vibrations.

www.mcgillairseal.com



SPECIALTY PRODUCTS

UNI-CAST™ is a two-part tape sealing
system thal combines a woven-fiber tape
and a water-based liquid adhesive to
form a hard, durable, airtight seal. Ilis
suitable for indoor and outdoor
applications on low- and high-pressure
duct systems. The unigue applicalor is
simple to use and simplifies cleanup.

UNISPRAY™ duct liner asrosol
spray adhesive provides a transparent,
high-strength bond betwean matal and
fiperglass duct liner,

UNI-BUTYL is a 100% solids cross-
linked butyl gasket tape designed for
use on four bolt flange connector
systems. Il is non-hardening, has
excellent adhesion to melal surfaces,
and has outstanding resistance 1o
axtreme temperaluras.

UNI-SEAM™ cold seam sealer is a
non-hardening solven!l-based polymeric
rubber mastic. It is ideal for sealing
longitudinal seams on rectangular duct
{e.g. Pittsburgh style).

www.mcgillairseal.com

McGill AirSeell

Corporation

2400 Fairwood Avenue
Columbus, Ohio 43207-2700
614/443-5520

1-800-624-5535

Fax: 614/542-2620

E-mail: sales@mcgillairseal.com
Web site: www.mcgillairseal.com




UNI-BUTYL Gasket Tape
!!NI—BUTYL is a 100% solids cross-linked butyl gasket tape |

designed for use on four bolt flange connector systems. It is
non-hardening, has excellent adhesion to metal surfaces, and
has outstanding resistance to extreme temperatures.

Physical Properties

Color: Light gray
Composition: 100% Cross-linked Isobutylene Rubber
Backing: Silicone release paper
Adhesion: Excellent
Bonding Time: Immediate
Curing Time: Immediate
Water Resistance: Excellent (not for continuous water
immersion)
Mildew Resistance: Mold and mildew resistant
Application Temperature: -5°F to +120°F
Operational Temperature: -60°F to +200°F
Odor: None
Paintability: Yes
Asbestos Free: Yes
.S.D.A. Acceptable: Chemically acceptable to the U.S.D.A. for use in meat and poultry processing areas
ider Federal Inspection
UL Classification: UL 723 Class 1: Smoke Development 5, Flame Spread 5
Shelf Life: 2 years
Roll Size: 3/16" thick x 5/8" wide x 25' long

Instructions For Use

1. Surfaces to be sealed shall be clean and dry.
2. Cut UNI-BUTYL to the desired length and apply to the face of

the flange or lap joint. With hand pressure, make sure that the MCG'“ fﬂlﬂ[ﬁq ﬂ
Corporatmn

UNI-BUTYL is in contact with the metal surface. Peel off the
silicone release paper. Assemble the flange or joint as

Aa concigetse of Uniied MoGill Comortion - Foamded = 193]
recommended. 2400 Fairwood Avenue
3. Do not stretch the UNI-BUTYL product. Columbus, Ohio 43207-2700

614/443-5520

" 1-B00-624-5535
Packaging Fax: 614/542-2620

. ; oo E-mail; sales@mcgillairseal.com
UNI-BUTYL is available in cases that contain 20 rolls or 500 feet of Web site: www.mcgillairseal.com

product. Each skid holds 24 cases or 12,000 feet of product.

0 2003 MeGill ArSaad Corparalor

rm Mo MAS-UB Rev 1 103
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pdgDOMUS - HARTFORD STYLE
ENERGY CALCULATIONS

HEAT LOSS / SF
H.L. =

Loads per Room
Room
Living Room
Kitchen
Dining Room
Bath # 1
Bedroom # 1
Bedroom # 2
Bath # 2
Loft

SF of Ext Wall x 1.6

—
O
|
>
=

266 North Fourth Street phone: 614/464-3600
Suite 200 fax: 614/464-9331
Columbus, Ohio 43215-2565 e-mail: 3dinfo@3dgroup.com

Given:

HEAT LOSS:
Indoor air at 72 degree F, and outside air is 0 degree F.
(12,000 Btu / H =400 CFM0Os).

HEAT GAIN - WINTER:

LoE reflective glass facing west in Columbus (40 degree N
Latitude) at 4:00 P.M. solar time on October 21, ( Solar
Heat Gain Factor = 173 Btu / SF / Hr). For _0 heat
absorbing glass, Shading Coefficient = 0.69 and U

for winter conditions is 1.10 Btu / SF / Hr / F degree. Indoor
air temperature is 70 degree F; outside air temperature is
40 degree F. (12,000 Btu/H =1 ton = 400 CFMOs)

HEAT GAIN - SUMMER:

For the same window area in summer, on August 21,
facing west in Columbus (40 degree N Latitude) at 4:00
P.M. solar time, the SHGF = 216, and the air temperatures
assumed to be 95 degrees F outdoors and 78 degrees F
indoors. Coefficient = 0.69 and U for summer conditions is
1.04 Btu / SF / Hr / F degree. Indoor

Temp. Diff. of Room to Outdoors / Total Resistance (R) = Btu/ hr
(72d—0d)/45=1.6Btu/H/SF

250x 1.6
87x1.6
113 x 1.6
40x 1.6
93x1.6
103 x 1.6
66 x 1.6
270x 1.6

= Btus / H CFM0Os
400.0 /12,000 =0.33 x 400 =13.2
139.2 /12,000 = 0.012 x 400 = 4.8
180.8 /12,000 = 0.015 x 400 = 6.0
64.0 / 12,000= 0.005x 400 = 20
148.8 /12,000 = 0.012 x 400 = 4.8
164.8 /12,000 = 0.014 x 400 = 56
105.6 /12,000 = 0.009 x 4000 = 3.6

432.0/ 12,000 = 0.036 x 400 =14.4

1,635.2 /H = =544
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pdgDOMUS - HARTFORD STYLE
ENERGY CALCULATIONS

Page Two

WINTER HEAT GAIN
W. H.G.

Area x ( SC x SHGF ) + U x (Temp. Diff. of Outdoors to Indoors )
Glazing Area x [(0.69x173) + 1.10 x (40- 70) ]
Glazing Area x (119.4 — 33.0) or area x 86.4

Loads per Room

Room SF of Glazing x 86.4 = Btuls /H divided by 12,000 x 400 = CFM0Os
Living Room = 79x86.4 = 6,825.6/ 12,000= 0.569 x 400 =227.6
Kitchen = 26x86.4 = 2,246.4/ 12,000= 0.187 x 400 = 74.8
Dining Room = 68x86.4 = 5,875.2/12,000 = 0.490 x 400 = 196.0
Bath # 1 = 15x86.4 = 1,296.0/12,000 = 0.108 x 400 = 43.2
Bedroom#1 = 33x86.4 = 2,851.2/12,000 = 0.238 x 400 = 052
Bedroom#2 = 33x86.4 = 2,851.2/12,000 = 0.238 x 400 = 052
Bath # 2 = 15x86.4 = 1,296.0/12,000 = 0.108 x 400 = 43.2
Loft = 69x86.4 = 5,961.6/12,000 = 0.497x 400 = 198.8
TOTAL: 29,203.2 =2.43 Tons

SUMMER HEAT GAIN
W. H.G.

Area x ( SC x SHGF ) + U x (Temp. Diff. of Outdoors to Indoors )
Glazing Area x [(0.69x216) + 1.04 x (78-95) ]
Glazing Area x (149.04 — 17.68) or area x 131.36

Loads per Room
Room SF of Glazing x 131.36 = Btuls /H /12,000 x 400 = CFMUs

Living Room = 79 x 131.36 = 10,377.44/12,000 = 0.875 x 400 = 346.0
Kitchen = 26 x 131.36 = 3,412.76/12,000 = 0.284 x 400 = 113.6
Dining Room = 68 x 131.36 = 8,932.48/12,000 = 0.744 x 400 = 297.6
Bath # 1 = 15 x 131.36 = 1,970.40/12,000 = 0.164 x 400 = 65.6
Bedroom#1 = 33 x131.36 = 4,334.49/12,000 = 0.361 x 400 = 144.4
Bedroom#2 = 33 x131.36 = 4,334.49/12,000 = 0.361 x 400 = 144.4
Bath # 2 = 15 x 131.36 = 1,970.40/12,000 = 0.164 x 400 = 65.6
Loft = 69 x 131.36 = 9,063.84/12,000 = 0.755 x 400 = 302.0

TOTAL: 44 396.3 btuds = 3.70 tons
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OHIO DEPARTMENT OF DEVELOPMENT
Bob Tak C. Lee Johnson
Governor Director

October 17, 2000

Nathan Pingel, CEO
Pingel Design Group
426 East Whittier Street
Columbus, Ohio 43206

Dear Nathan:

Enclosed are copies of the Energy Rating Certificate and the Energy Star
Report for the property built at 1081 Michigan Avenue, Columbus, Ohio. The
home achieved a 5 Star Rating and as such is designated an Energy Star Home.
[ will forward the report to the U.S. EPA and they will mail you the Energy
Star Home Certificate.

If you have any questions please feel free to contact your rater, Mr. Jones, at
614-784-1959 or myself at 614-466-6797 or tsmith@odod.state.oh.us. Thanks
again for your hospitality on our many tours.

Sincerely;

Ly e b _-'r/_

Terrance Smith
Office of Energy Efficiency

77 S. High St., PO. Box 1001, Columbus, Ohio 43216-1001 (614)466-2480



Home

Energy

Ratings

of Ohio OHIO DEPARTMENT OF DEVELOPMENT
HOME ENERGY RATING

Date: October 13, 2000 Rating No.: 2000-088
Owner's Name:  Nathan Pingle Rating Org.. Home Energy Ratings of Ohio
Property 1081 Michigan Ave Phone No.: (614) 784-1959
Address; Columbus, OH Rater's Name: Don Michael Jones
Rater's No.: 06-95
Builder's Name:  Nathan Pingel PDG Domus
Weather Site: Columbus, OH Rating Type: Based on plans
Builder's File: DOMUS2.BLG Rating Date: 12000
ANNUAL ENERGY COSTS domus2
Heating $ 187 Rating 87.8
Coaling g 105 hkdkk
Water Heating $ 366
Lights & Appliances 3 474
Service Charges 3 135
Total 5 1267 Estimated Annual 1267
Average Monthly $ 106 Energy Costs $

Least 0-18 20-39 40-49 50-58 60-69| 70-79 BO-82 B3-85 B65-89 90-100 Most

Efﬁcient w "'_'_ L 'ﬂ*+ e 'i'*-+ i **t‘i+ i | iﬂ-i+ Eﬂ.'lclent
Z i £ i O S - / AP __\:J‘L‘. {_ﬁ//.‘
Rating Certificate No. Certified Home Energy Rater

The home's energy efficiency is rated on a zero to 100 scale using the national uniform rating method as defined in the NASEO "National Home
Energy Rating Technical Guidelines", September 19, 1999. A zero rating represents the least energy efficient home possible, while a 100 rating
represents the most energy efficient home possible. The rating considers heating, cooling, and hot water. The rating should be used only for
comparison, since it assumes average climate and thermostat settings, quantities of hot water, and internal loads for a typical household. Energy
costs are based on local energy prices at the time of rating. If energy efficiency improvements are made to the home, or energy prices change
significally, the rating and annual energy costs may change. Although every has been made to provide accurate information, this rating
does not constitute a warranty, expressed or implied, about the energy efficiency or operating costs of the house.

REM/Rate - Residential Energy Analysis and Rating Software v9.12
1 1985-2000 Architectural Energy Corporation, Boulder, Colorado,



COMPONENT LOAD SUMMARY

Date: October 13, 2000 Rating No.: 2000-088
Owner's Name:  Nathan Pingle Rating Org.. Home Energy Ratings of Ohio
Property 1081 Michigan Ave Phone No.: (614) 784-1959
Address: Columbus, OH Rater's Name: Don Michael Jones
Rater's No.: 06-95
Builder's Name:  Nathan Pingel PDG Domus
Weather Site: Columbus, OH Rating Type: Based on plans
Builder's File: DOMUS2.BLG Rating Date: 12000
domus2

HEATING SEASON (MMBtulyr)

Ceilings/Roofs 23

Rim/Band Joists 0.3

Above Grade Walls 52

Foundation Walls 0.0

Doors 0.7

Windows/Skylights 89

Frame Floors 0.0

Crawl Spaca/Unht Bsmt 03

Slab Floors 0.0

Infittration 0.0

Mechanical Ventilation 105

Ducts 5.3

Active Solar 0.0

Sunspace 0.0

Internal Gains -10.0

Total 229
COOLING SEASON (MMBtulyr)

Ceilings/Roofs 0.3

Rim/Band Joists 0.0

Above Grade Walls 0.3

Foundation Walls 0.0

Doors 0.1

Windows/Skylights 66

Frame Floors 0.0

Crawi Space/Unht Bsmt 0.2

Slab Floors 0.0

Infiltration 00

Mechanical Ventilation 1.2

Ducts 1.2

Active Solar 0.0

Sunspace 00

Internal Gains B9

Whole House Ventilation 0.0

Total 15.3

REM/Rate - Residential Energy Analysis and Rating Software v9.12

This information does

nol constitute any

© 1985-2000 Architectural Energy

warranty of cost or savings



ENERGY COST AND FEATURE REPORT

Date: October 13, 2000 Rating No.: 2000-088
Owner's Name:  Nathan Pingle Rating Org.: Home Energy Ratings of Ohio
Property 1081 Michigan Ave Phone No.: (614) 784-1859
Address: Columbus, OH Rater's Name:  Don Michael Jones
Rater's No.: 06-95

Builder's Name:  Nathan Pingel PDG Domus
Weather Site: Columbus, OH Rating Type: Based on plans
Builder's File: DOMUS2.BLG Rating Date: 2000
ANNUAL ENERGY COSTS domus2

Heating 3 155

Cooling 3 124

Water Heating 3 366

Lights & Appliances 3 474

Service Charges 3 135

Total 5 1254

Average Monthly 3 105
ENERGY FEATURES

Ceiling w/Attic: None

Vaulted Ceiling: Pingel Ceiling U=0.022

Above Grade Walls: Pingel U=0.027

Foundation Walls: Mone

Doars: R-2.8

Windows: .34 5.32 U=0.340

Window Shading: H: Some C; Some

Frame Floors: Pingel U=0.022

Slab Floors: MNone

Infiltration: H: 485 C: 243 CFM50

Infilt. Measure: Blower door test

Interior Mass: MNone

Heating System: Fuel-fired air distribution

Heating Efficiency: 80.0 AFUE

Cooling System: Air conditioner

Cooling Efficiency: 10.0 SEER

Water Heating System: Conventional, Elec
Water Heating Efficiency: 0.91 EF

Ducts: Uninsulated
Active Solar: MNone
Sunspace: MNao

MNotes: Where feature level varies in home, the dominant value is shown.

REM/Rate - Residential Energy Analysis and Rating Software v9.12

This information does not constitute any warranty of energy cost or savings,
© 1985-2000 Architectural Energy Corporation, Boulder, Colorado.



ENERGY STAR HOME REPORT

Date: October 13, 2000 Rating No.: 2000-088
Owner's Name:  Nathan Pingle Rating Org.. Home Energy Ratings of Ohio
Property 1081 Michigan Ave Phone No.: (614) 784-1959
Address: Columbus, OH Rater's Name: Don Michael Jones
Rater's No.: 06-95
Builder's Name:  Nathan Pingel PDG Domus
Weather Site: Columbus, OH Rating Type: Based on plans
Builder's File: DOMUS2 BLG Rating Date: 12000

Modified End-Use Load (MMBtu/year)

Energy Star As Designed
Heating: 295 21.2
Cooling: 12.4 10.4
Water heating: 10.3 13.8
Total: 52.2 455
Rating: 86.0 87.8

This home MEETS the modified end-use load
requirements for an Energy Star Home.

Pollution Prevented through Energy Star Upgrades

Type of Emissions Reduction (Ib/year)
Carbon Dioxide (CO2) 6803.7
Sulfur Dioxide (S02) 30.8
Nitrogen Oxides (NOx) 16.3

The ener&y savings and pollution prevented are calculated bg comparing the As Designed home to the Energy
Efficient Reference Home as defined in the "National Home Energy Rating Technical Guidelines”, tember

19, 1999, prepared by the HERS Council, as amended and approved by the National Association of State Energy
Officials. In accordance with these guidelines, building inputs affecting setpoints, infiltration rates, window
shading and the existence of mechanical systems may have been changed prior to calculating loads.

REM/Rate - Residential Energy Analysis and Rating Software v9.12

This information does not constitute any wamanty of snargy cost of savings.
© 1985-2000 Architectural Energy Corporation, Boulder, Colorado
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Home Energy Rating
Issued To

PDG Domus
1081 Michigan Avenue
Columbus, Ohio

A NA__NA__NA__A
PO
Current Rating: 87.8

Estimated Annual Energy Operating Cost: $1267

7 Chief of the Office of Energy Efficiency Energy Analyst
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> Y, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 m H WASHINGTON, DC 20460
T
% S
4{ ,,nni;f.-“
QFFICE OF
AIR AND
RADIATION
Dear Builder:

Congratulations on meeting the EPA’s ENERCY STAR Guidelines for new heme construction. The
ENERGY STAR label is your key to market differentiation; it shows that you deliver a higher quality
product for lower cost while helping to prevent air pollution. As an ENeRGY STAR Homes Partner you

. have free access to many resources to help you increase your profits, improve sales and take
advantage of the ENERGY STAR brand name. Currently, these materials include:

. The EnerGY STAR Homes Marketing Toolkit. Other builders claim to build energy efficient
housing; you can prove it. Use your ENERGY STAR Homes Marketing Toolkit as a guide to sell
your superior homes effectively using on-site displays, press releases, drop-in advertising
modules and more.

L] ENERGY STAR Homes Plaque. Mount this solid brass plaque prominently to show prospective
buyers that they are getting more value for less cost when they purchase your home. For a
limited time, the plaque is available free of charge by calling the hotline at 1-888-5TAR-YES.

L] ENERGY STAR Homes Sales Training. You know you have a befter product, but you still have
to sell its advantages. Learn how to use the benefits of ENERGY STAR Homes to close deals
profitably and position your company as a market leader. Contact your account manager for
details on how to arrange a sales training in your area.

® ENERGY STAR Homes Consumer Seminars. Fill a room with consumers or Realtors and we
will present a seminar showing how home buyers get more value for less cost when they
purchase ENERGY STAR Homes like yours.

. Consumer Video. Leave this 3 minute video running in your model ha-me or open house and
prospective buyers can learn how buying your ENERCY STAR home can save them thousands of
dollars and help protect the environment. You can also customize the video to link your
name with the ENERGY STAR Message.

. Linkage to Preferred Financing. Banks offer special mortgage terms to ENERCY STAR home
buyers. Use ENERCY STAR Mortgages to qualify more customers and sell more homes at a
greater profit. Our ENERGY STAR Homes Financing Partners include Chase Manhattan,
Countrywide and PHH, as well as many local banks and regional lenders. Call the Enercy
STAR Hotline to find a lender in your area.

If you have any questions about these FREE materials and services, call the ENERCY STAR Hotline toll
free at 1-888-STAR-YES (1-888-782-7937) or contact me directly at (202) 564-9162.

Sincerely,
Sam Rashkin
ENERCY STAR Homes Program Manager



The home built by

PDG Domus

at 1081 Michigan Avenue, Columbus Ohio
has been certified to be compliant with the U.S. Environmental Protection Agency’s

ENERGY STAR® Homes i

ENERGY STAR Homes use at least 30% less energy for heating, cooling and water
Heating than comparable homes built to the Model Energy Code.

The U.S. EPA hereby recognizes PDG Domus for its contribution
in reducing pollution through energy efficiency.

Date: October 17, 2000 Home Energy Rating: 87.8 (out of 100)
: Verification Organization:
Home Energy Ratings of Ohio

Brian Ng

ENERGY STAR Homes
Customer Services Coordinator
www.energystar.gov/homes
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@ [Description
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Technical Surface Prep Cost of Corrosion Trade Orgs Contact US

U.S. TOLL-FREE: 1-888-99BRITE | INTERNATIONAL: 1-313-865-4380 | FAX: 1-313-883-4¢
. r:{Eisn;?nttar

This site is designed for use with Internet Explorer 4.0 or higher, and Netscape Communicator 4.0 or higher

http://www briteproducts.com/cgi-local/ab.pl/27025465/index2.htm T/18/02



Brite Products - Brite Zinc: Description Page 1 of 1
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DESCRIPTION

@ Features [ Benelits

@ Applications
@ Froduct Datashes
o MSDS

Brite Zinc combines the proper corrosion-inhibitive properties of metallic zinc
(70% in the dry film) and a corresponding high percentage of epoxy esters to
assure that zinc protection stays in place. As a result, Brite Zinc can be used
as a one-step process for the repair of damaged hot-dip galvanized steel or
cold galvanizing without need for a primer or topcoat.

Brite Zinc provides a non-toxic and metallic finish matching the look of hot-dip
galvanizing and possesses outstanding salt spray resistance conforming to
the performance requirements for all. (see Technical section for more details)

el mal e - T

Technical Surface Prep Cost of Corrosion Trade Orgs Contact US

U.S. TOLL-FREE: 1-888-99BRITE | INTERNATIONAL: 1-313-865-4380 | FAX: 1-313-883-4¢

I,

http://www briteproducts.com/cgi-local/ab.pl/27025465/brzinc/index.htm 7/18/02



Brite Products - Brite Zinc: Features & Benefits Page 1 of 2
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BRITE ZINC |.»

FEATURES
and BENEFITS

@ [Description
@ Applications
@ Froduct Datashest
@ MSDS
AST'
UHI,'IEE|
- B — Home
Feature Benefit
Reflective metallic sheen finish Closely matches the bright look of

hot-dip galvanized steel

70% high-guality (low impurities) Excellent cold galvanizing corrosion
zinc dust in the dry film (after curing) | protection to inhibit rust and “rust
travel" while maintaining the look of
hot-dip

30% epoxy binders Even application and long-term
adhesion/flexibility to surface metal
without a required primer or top coat
(one-step process)

Highest-quality epoxy esters Allows zinc dust particles to be
individually encapsulated to prevent
settling/nozzle clogging and improve

shelf life
Best coverage in industry 570 ft®/gal. at 1 mil dry film thickness
Available in 12 1/2 -oz. aerosol cans | Convenient and easy field
application
Available in gallon cans Easy bulk application by brush,
roller, or compressed-air spray
Proven corrosion-protection Meets and exceeds performance
performance requirements of the updated ASTM-

A780-93, DOD-P-21053A, and MIL-

http://www briteproducts.com/cgi-local/ab.pl/27025465/brzinc/feature.htm 7/18/02



Brite Products - Brite Zinc: Features & Benefits Page 2 of 2

P-26915A, MIL-P-46105, and
ASTM-B117
Quick drying and non-sagging Dries to touch in 15 minutes for
formulation second coating of Brite Zinc and can
be topcoated in 24-48 hours
Safety Low VOC (5.024 Ib./gal.)
Technical Surface Prep Cost of Corrosion Trade Orgs Contact US

U.S. TOLL-FREE: 1-888-99BRITE | INTERNATIONAL: 1-313-865-4380 | FAX: 1-313-883-4¢

AU

http://www briteproducts.com/cgi-local/ab.pl/27025465/brzinc/feature.htm T/18/02
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BRITE ZINC |.» APPLICATIONS

@ Cescription
@ Features [ Benefits

@ FProduct Datashest
e M5DS

Brite Zinc Common Applications

@ Cold galvanizing when hot-dip is not
. available
@ Fencing
@ Galvanizing of small parts
@ Touch-up of damaged hot-dip
galvanizing
Piping
Automobile frames and exterior parts
Iron furniture
Steel structures
Farming equipment
Roofing
Touch-up of mechanical parts &
equipment
Marine environments
Trailers
Galvanizing of welds
Heating & Cooling
Transmission Towers
Railroad Cars
Fabricated Metal
And many more ....

. I N | E n| [*:ﬁ £| E !| m‘*{[

Technical Surface Prep Cost of Corrosion Trade Orgs Contact US
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hitp://www briteproducts.com/cgi-local/ab.pl/27025465/brzinc/appl.htm 7/18/02



Brite Products - Repair of Hot Dip
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REPAIR OF HOT DIP ¢ =<0

Painting Over Touched-Up and Repaired E— |
Galvanized Steel

The following information has been reprinted from the ' ' -
American Galvanizers Association publication
"Duplex Systems: Painting Over Hot-Dip Galvanized

Steel."

Occasionally, galvanized steel is damaged during handling, fabrication,
installation or welding. These damaged areas should be repaired according
to ASTM-A780-93 Repair of Damaged and Uncoated Areas of Hot Dip
Galvanized Coatings. Brite Products, Brite Zinc met and exceeded this
standard. Proper repair ensures the galvanized coating provides the best
corrosion resistance possible. When using a duplex system (primer and
topcoat), any damaged area on the galvanized surface must be repaired prior
to painting. The following steps help ensure the galvanized steel is
adequately repaired and able to perform compatibly with a paint system.

« Depending on the age of the galvanized product, properly prepare and
clean the surface of the material to be painted before applying the
touch-up product.

» Touch-up damaged areas with a product conforming to ASTM A 780.
These include paint products that are commonly known as zinc-rich
paints, or cold galvanizing compounds. Zinc-rich paints can be sprayed
or brushed on the damaged area.

« After touch-up, prime the surface to be painted. As a protective system,
zinc-rich paints (like Brite Zinc) provide the best galvanic protection for
long-term exposure.

« If required, finish with a topcoat. Follow the manufacturers guidelines for
proper dry times and surface preparation between coats.

http:/fwww briteproducts.com/cgi-local/ab.pl/27025465/tech/hotdip.htm

Page 1 of 2

Technical Surface Prep Cost of Corrosion Trade Orgs Contact US

U.S. TOLL-FREE: 1-888-99BRITE | INTERNATIONAL: 1-313-865-4380 | FAX: 1-313-883-4¢

7/18/02
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THE GREAT 9/0 WARS ¢ EEmmmsmes Home

For years, zinc-rich paint manufacturers have battled for marketshare by
attempting to have the highest zinc content in their product. Afterall, the more
zinc the better, right? This is not necessarily the case.

The fact is that the more zinc a paint product contains, the fewer adhesives it
contains to hold that zinc protection in place for the long-term. The American
Society for Testing and Materials (ASTM) recognized this by changing their
specification for repair of damaged and uncoated areas of hot-dip galvanized
coatings from 94% metallic zinc to 65% (ASTM A 780-93) in 1993. The
reason being that, lacking the proper adhesives, zinc-rich paint tends to peel
with time. Without an epoxy-based topcoat, there is simply not enough
binders to hold the 90% or greater zinc-rich paint to the substrate long-term.
In addition, there has been a historical industry-wide problem with clogging of
cans with zinc of 90% or better because of the lack of epoxy inherent in these

. products.

This is where Brite Zinc® gives you the edge. Brite Products has developed
the perfect balance of zinc dust and adhesives, Brite Zinc®. At Brite, we call
this the "balanced method.”

Brite Zinc® is a 70% zinc-rich coating that contains the proper amount of
adhesives, to give you the best performance availableas a stand-alone
system.

While meeting the industry standard for testing methods (ASTM A 780-93),
Brite Zinc® is the only zinc-rich coating that:

@ Best matches the look of Hot Dip Galvanizing
@ Meets the ASTM industry standard for the repair of hot dip galvanizing
w Provides the perfect blend of zinc and epoxy adhesives

For more information on the level of zinc required in zinc-rich paints, see the

results of a 12-year study conducted by the International Lead Zinc Research
Organizatoin (ILZRO).

. Technical Surface Prep ~ Cost of Corrosion Trade Orgs Contact US

http://fwww briteproducts.com/cgi-local/ab.pl/27025465/tech/wars.htm 1/18/02
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This section contains tips and techniques for frequently asked questions
regarding applying Brite Zinc. Email us at info @ briteproducts.com if you have
a topic you want addressed in this section.

Applying Brite Zinc by Brush or Roller

Currently, the Brite Zinc datasheet says that the bulk form of
the product (B-200) is ready to be applied "as is" from the
can by brush or roller. This is the case if you use the product
up quickly (i.e., one hour or less). However, if you plan on
using gallons or quarts over the course of a day, then you
should thin it with Xylol or Xylene (available at most .
industrial paint supplies and Home Depot) to help it maintain a workable
viscosity. For the gallons, use 1 quart Xylol/Xylene per gallon and use 1 pint
per quart. In addition, stir the paint every 15-20 minutes while sprinkling in a
little of the Xylol/Xylene. This will help allow the paint to be a little more
workable while also maximizing your amount of coverage.

Paint Application and Humidity

A common-asked question at Brite is, "What's the
temperature range that your product can be applied in?"
Although surrounding air temperature is an important factor
in successfully coating steel, humidity is equally, if not more,
important. Applying a coating to steel when the relative
humidity is too high can result in paint cracking, peeling,
mudcracking, pinpoint rusting, and wrinkling. Those of you working outside in
coastal areas are particularly susceptible to this phenomenon.

A good rule of thumb for the proper range for relative humidity developed by
The Society for Protective Coatings (SSPC) is to apply the coating when the
air temperature is at least 5 degrees F. above the dew point. The dew point is
the highest temperature at which moisture will condense on surface and is
typically listed in weather reports or can be measured using a battery-
powered psychrometer. The dew point should be measured regularly
throughout the day to ensure the coating is being applied in the proper range
of relative humidity and avoid these failures. Another rule of thumb is to avoid
painting on the days when relative humidity is >85%. This is because Brite

http://www.briteproducts.com/cgi-local/ab.pl/27025465/tech/tips.htm T/18/02
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Zinc is an air-dry coating and the residual moisture during cure may
adversely affect adhesion to the substrate.

Coating Thickness

A common concern of applicators is if a coating is being applied "thick
enough.” The truth is, though, applying a coating too thickly is just as harmful
as applying it too thinly. Applying a coating too thickly can entrap uncured
solvents, cause internal stressing, cracking, and delamination. For Brite Zinc,
we recommend a dry film thickness (DFT) of 1.0 - 3.0 mils. Anything less or
more runs the risk of coating failures listed above. Measure the DFT using
either a magnetic dry film thickness gauge (just put on dry film and thickness
will appear on screen) or banana pull-off gauge. These gauges are available
through industrial paint retailers.

Surface Preparation

When using our products, a key determinant of its success is the surface
preparation of the base steel. For Brite Zinc, the two areas of most concern
for surface preparation are making sure that the steel is free of dirt, grease,
oils, and scaled rust. To address these issues, we recommend following the
SSPC standards for surface preparation in these areas:

+ SSPC-SP1 solvent cleaning for removing grease and oils; and
. » SSPC-SP2 hand tool cleaning for removing loose mill scale, rust, and
paint.

Contact the SSPC at (877) 281-7772 if you need more information regarding
these standards and be sure to check out our SURFACE PREP for more
guidance.

Clearing Aerosol Nozzles

The primary cause of clogged aerosol cans is due to failing
to clear the nozzle after use. Failing to clear the nozzle will
allow the zinc dust to settle in the valve stem causing it to
clog. Therefore, to avoid this problem, be sure to clear the
nozzle after each use by turning the can upside down and
spraying 2-3 seconds until the can sprays clear. This
indicates that all zinc dust has been evacuated from the valve stem and will
eliminate any can clogging problems you have. If you have any existing cans
that are clogged, then remove the existing nozzle and replace it with the
nozzle from a new can and you should be able to spray out the remaining
paint in the can.

. Technical Surface Prep Cost of Corrosion Trade Orgs Contact US

http://www.briteproducts.com/cgi-local/ab.pl/27025465/tech/tips.htm 7/18/02
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SURFACE PREP

GENERAL GU'DELINES @ E=== Home

The following information has been reprinted from the American Galvanizers
Association publication "Duplex Systems: Painting Over Hot-Dip Galvanized
Steel." The SSPC standard for surface preparation (SSPC-SP 1, -SP 3, -SP
6) should be followed as well.

Surface preparation is a critical factor in achieving good paint adhesion. The
two keys to surface preparation are cleaning and profiling the steel. If these
two things are done correctly, a compatible paint system should have no
problem adhering to the galvanized surface.

Cleaning

When cleaning a galvanized surface prior to painting, the goal is to
remove any dirt, grease or oils. At the same time, care must be
taken not to remove too much of the galvanized coating. Highly
acidic or basic cleaning solutions remove some of the zinc coating,
as does high pressure sweep blasting. The more zinc that is removed from
the surface, the less corrosion protection provided. Alkaline cleaning,
ammonia cleaning and solvent cleaning are the most common ways of
removing dirt from a galvanized surface. As some cleaners may react
differently with different paint systems, the paint manufacturer should be
consulted for specific cleaning instructions.

@ Alkaline Cleaning - Oil, grease and dirt can be removed by using an
alkaline solution in the pH range of 11-12, but not greater than 13. An
alkaline solution is nominally 2 to 5 percent sodium compounds with small
additions of emulsifying or cheating agents. The solution can be applied
through dipping, spraying or brushing. If brushing, use a soft bristle brush
of nylon, not copper or steel. If dipping or spraying the alkaline solution,
the temperature should range between 140 and 185 degrees F. For newly
galvanized surfaces, a water-based emulsifier can be used to remove
contaminants. After cleaning, thoroughly rinse the surface with hot water
and allow to dry completely.

w Solvent Cleaning - Mineral spirits, turpentine, high flash naphtha, and
other typical cleaning solvents can be used to clean galvanized surfaces
provided they are applied with lint-free rags or soft bristled nylon brushes

http://fwww briteproducts.com/cgi-local/ab.pl/27025465/surface/index.htm
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which are frequently changed in order to avoid respreading of
contaminants. After cleaning, thoroughly rinse the surface with hot water
. and allow to dry completely.

@ Ammonia Cleaning - A solution of 1 to 2 percent ammonia applied with a
nylon brush can also be used to clean galvanized surfaces, although this
method is typically reserved for cleaning parts with ash residue. As a
piece of steel is removed from the galvanizing kettle, it may pick up
particles of oxidized zinc from the bath surface, otherwise known as ash.
Ash residue must be removed prior to painting. After cleaning, thoroughly
rinse the surface with hot water and allow to dry completely.

Return to top

Profiling

In order to provide a good adhesion profile for the paint, the I s
galvanized surface must be flat with no protrusions and )
slightly roughened to provide an anchor profile for the paint
system. Filing high spots, sweep blasting, phosphating, and
using wash primers or acrylic passivations are the most
common methods of increasing the profile of a galvanized surface. Again,
care must be taken not to damage the galvanized coating.

. @ High Spots - Any high spots or rough edges should be removed and
smoothed out in order to provide a level surface for paint. Use hand or
power tools to grind down the high spots. Care should be taken to remove
as little zinc as possible.

@ Sweep Blasting - In order to roughen the typically smooth galvanized
surface after cleaning, an abrasive sweep or brush blast may be used.
Particle size for a sweep blast of galvanized steel should range between
200 and 500 microns (8 to 20 mils). Aluminum/magnesium silicate and
organic media such as corncobs, walnut shells, corundum, limestone, and
mineral sands with a Mohs hardness of five or less may also be used. The
temperature of the galvanized part when blasting can have a significant
affect on the finished surface profile. Sweep blasting while the galvanized
part is still warm, 175 to 390 deg. F with less than 50% relative humidity.

@ Penetrating Sealers - These products are two-part epoxy sealers forming
a coating around 2 mils thick for use on partially weathered galvanizing.
Follow manufacturer directions for applications and always use a topcoat
over the sealer.

@ Zinc Phosphate Treatment - This is a conversion coating that can
increase the adherence and durability of a paint film. DO NOT USE
THESE COATINGS WITH ZINC-RICH PAINTS.

. « Wash Primers - This treatment uses a metal conditioner to neutralize
surface oxides and hydroxides, as well as etch galvanized surfaces in

http://www briteproducts.com/cgi-local/ab.pl/27025465/surface/index.htm 7/18/02
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controlled shop conditions. These primers should be applied at a
thickness of 0.3 and 0.5 mils (thickness' > 0.5 mils can cause adhesion
. problems).
w Acrylic Passivations - This treatment uses an acidic solution to
passivate the galvanized surface and increase paint adhesion. The

solution should be applied 0.04 mils thick to a clean surface and allowed
to completely dry.

Technical Surface Prep Cost of Corrosion Trade Orgs Contact US

U.S. TOLL-FREE: 1-888-99BRITE | INTERNATIONAL: 1-313-865-4380 | FAX: 1-313-883-4¢

Ll
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ELASTOMERIC ACRYLIC FINISH

STUC-O-FLEX" is a highly resilient ACRYLIC polymer compound that looks like traditional stucco. Its
elastomeric nature allows it to follow building movement without cracking like normal stucco. It's pre-

mixed, pre-colored, and ready to apply. STUC-O-FLEX® is ideal for small accents or large interior or
exterior wall applications.

FEATURES L.

€ 0]

J

Applications over a variety of substrate sheathing products, cementitious
materials, and a variety of sheet insulation products.

Stretchability, up to 10 times more flexible than conventional synthetic
stucco materials. STUC-O-FLEX?® literally stretches (105% Elongation).

Looks and feels like traditional cement stucco.

Unlimited textures can be achieved (from a fine sand finish to a rough skip
trowel, etc.).

Easy to apply — formulated for spray or trowel application.
Outstanding water resistance while allowing your substrate to breathe.

Compatible with high alkali environments (i.e., cement products) while
assisting in efflorescence control.

Excellent product performance and color retention even under extreme
weathering conditions.

Limitless color selection — Twenty decorator shades available for immediate
shipment as well as computer generated special colors for those unique
projects.

Performance is in the product. Cost savings is in the application.

Normally shipped direct to your job site within 24 hours.

FIVE year warranty on STUC-O-FLEX® systems.
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COVERAGE: Average coverage of STUC-O-FLEX® is 135 square feet per 5 gallon pail at nominal 1/16 of an inch.

Your local dealer for STUC-O-FLEX® is:

17639 N.E. 67th Court, Redmond, WA 98052
(425) 8B5-5085 « FAX (425) B69-0107 = 1 (800) 305-1045

www.stucoflex.com SF-03 11/00
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PoLymer ReEINFORCED MORTAR
Base Coat for STUC-O-FLEX®

PRM is a polymer reinforced mortar underlayment for use with acrylic finish coatings. PRM provides a
strong bonding surface on EPS and polyisocyanuarate foam insulation materials when applied accord-
ing to manufacturer's specifications.

MATERIAL PREPARATION: PRM is supplied in a 60 Ib. container. Thoroughly mix at least 2
gallons of water for every 60 Ibs. of PRM. If less material is required use proportionately
less PRM and water. More water may be added to decrease viscosity.

SUBSTRATE PREPARATION: Substrate must be clean, dry and free from all loose or foreign materi-
als, prior to application of PRM.

APPLICATION: PRM is usually applied with ordinary masonry trowels. It can also be spray applied
with proper equipment then troweled to smooth out the surface. Material thickness must not exceed '/s"
per application. Additional applications of up to '/s" in thickness may be applied after initial application
is completely dry. Coverage rates will vary depending on substrate porosity, application method and
thickness of material.

CAUTION:

* Do not take internally. If swallowed drink milk, consult physician immediately.
* Avoid prolonged contact with skin.

* Avoid direct contact with eyes, wear eye protection while handling.

* Keep out of reach of children.

* Keep container tightly sealed after each use.

* Use in well ventilated area.

(425) 885-5085 « FAX (425) B69-0107 » 1 (800) 305-1045

SF-07 1087
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\STEASTAIN-BLOCKING PRIMER

Moisture Resistant Sealer

» Excellent as a primer or sealer for latex coatings

 Blocks water soluble tannins -« Hides staining & bleed-thru

» Acts as a vapor barrier on properly prepared, approved substrates
» Brush, sprayer or roller applied +«Water clean-up

PRIMESEAL® is a specialized primer /sealer designed to block staining and bleedthru caused by
tannic acid, sheathing laminates and other substrate materials. PRIMESEAL® is also an excel-
lent sealer for retarding moisture or vapor penetration.

SURFACE PREPARATION: Surfaces must be clean, dry, and free from all dirt, dust, solvents or
oils, fungi and other contaminants or foreign materials.

MATERIAL PREPARATION: Stir PRIMESEAL® thoroughly before application.

APPLICATION: PRIMESEAL® may be applied by brush, roller, paint pad or sprayer. Temperature
must be above 40°F.

*PRIMESEAL™ must be top-coated with final finish within 5 days.

As A Primer: Apply 2 medium primer coats to the surface. Allow first coat to dry completely
before applying second coat. Brush out runs and sags.

As A Sealer: For a moisture resistant barrier, a pin hole free film must be maintained. Three or
more coats may be necessary to form a complete moisture barrier.

COVERAGE: 300 - 400 square feet per gallon depending on surface porosity and moisture con-
tent. Rough surfaces will require 25 - 50% more PRIMESEAL® than smooth surfaces.

STORAGE: Store in a cool, dry area, tightly sealed. Recommended storage temperature between
40 - 90 degrees.

17639 N.E. 67th Court, Redmond, WA 98052
(425) BB5-5085 = FAX (425) 869-0107 = 1 (B0OD) 305-1045




17639 N.E. 67th Court
Redmond, WA 98052
(800) 305-1045
INTERNATIONAL, INC. FAX (206) 869-0107

STUC-O-FLEX finishes are pre-colored at the factory, eliminating any need for on site mixing. Custom colors are available on
reaquast, see back for details.

307 309 3
Nova White Soft White Moonlight Light Gray

T

313 314 315 a7
Dove Gray Whetstone Sandstone Autumn

318 321 322 325
Champagne Taupe Malt Pate’

329 330 33z 340
Khaki Almond Peaches-n-Cream Light Salmon

344 3486 351 357
Strawberry Misty Mauve Sunshine Smoke Blue

NOTE: These color chips are to give a basic representation of standard colors. By the very nature of this product, slight color
differences may occur between sample material and finished product. This is due to the method of texturing by the applicator
and slight color variations of natural materials used in the STUC-O-FLEX finish coat,
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STUC-O-FLEX INTERNATIONAL, INC.
SPECIAL COLOR POLICY

In an effortto insure excellent reproduction of your special color requirements
in the most timely manner as possible, we have outlined below a list of
guidelines to assist you in processing your project's material needs.

Job site names or numbers will be necessary for special color projects.

A sample chip of the desired color shall be submitted to STUC-O-FLEX
International, Inc. for pigment ratio development. Preferably a 12 inch X 12
inch sample will be returned to the appropriate party for special color approval
along with an approval form which should be signed and returned.

To provide optimum color consistancy, total square footage of wall surfaces to
be coated should accompany the initial order. (Don't be conservative on
square footage.)

There will be no additional charge for special colors of 18 pails or more:
although it will be necessary to assess a one time $100.00 charge per color for
product requirements less than this minimum.

Some special colors (i.e. deep bases, dark accent) may necessitate an
additional charge because of high pigment content. This can be clarified at
the time of special color approval.

Applicator shall be required to purchase up to 10% of the overruns from
special color production (i.e., 30 pail order — 33 pail from batch production
with a maximum of ten pails over.)

Please allow a minimum ten working days after color approval form is received
for special color production and shipment.

Unfortunately, we can not allow any returns or refunds on special color
materials.

A 50% deposit may be required on some custom color orders before
production is sheduled.

NOTE: By the very nature of this product, slight color differences may occur
between sample material and finished product. This is due to the method of
texturing by the applicator and slight color variations of natural materials used
in the STUC-O-FLEX finish coat.




STUC-O-FLEX
“MAGIC MUD”

ELASTOMERIC ALL-PURPOSE TAPING
COMPOUND

DESCRIPTION:

Stuc-O-Flex “Magic Mud” is a specially formulated drywall joint compound with built-
in elasticity to minimize or eliminate cracks experienced with common drywall taping
compounds. This product has been specifically designed to meet the needs of the
manufactured housing industry where transportation and set-up causes extreme stress to
seams and joints in drywall applications. This acrylic based polymer compound is applied
identically to standard drywall products. No special tools are required.

ADVANTAGES:
Stretchable when dry to provide maximum crack resistance
Eliminate the need for primer prior to painting (*Review Spray-texturing Below )
Minimal shrinkage
Fast drying
Easy to use with both mechanical tools or by hand
Maximum bond strength to sheathing and tape
Use directly from the container - No mixing required

COVERAGE:
2 Pails per 1000 Square Feet of wali board (average)

JOB CONDITIONS & CAUTIONS:
Protect from freezing and exposure to extreme heat or direct sunlight while in
container
Apply to clean dry surface
Temperatures above 35 degrees Fahrenheit
Do not over thin

PACKAGING:
5 Gallon plastic pails / 50 Pounds per pail

MANUFACTURER:
Stuc-O-Flex International, Inc.
17639 NE 67th Court 1-425-885-5085
Redmond, WA 98052 1-425-869-0107 Fax

1-800-305-1045



APPLICATION INSTRUCTIONS:

Stuc-O-Flex “Magic Mud” is applied using the same tools and techniques as
standard drywall compound. However, because of the high Acrylic Polymer content and
its elastomeric characteristics this is not a product that is easy to sand. Therefore, it is
recommended that you do not crown seams or joints to be sanded smooth later.

1. Using Magic Mud and a 6" finishing knife, fill the channel formed by the tapered edges
of the drywall.

2. Embed the Joint Tape into the wet Magic Mud. Using additional Magic Mud over the
tape smooth the surface using firm pressure and wipe away excess material leaving as flat
as possible.

3. It may be necessary to use an 8" drywall knife and feather as much as 4” - 6 * each side
to provide a smooth surface on considerably uneven joints.

4. Then using a light touch, smooth finished joint with a damp sponge to remove any
extra material or high spots.

5. Butt joints without a taper will need to be feathered much wider than is the case for a
regular seams.

6. In some cases it may be necessary to repeat steps | - 4 to achieve a perfect joint.

7. Inside and outside corners are handled in an identical fashion to standard drywall
applications.

NOTE: Clean tools while Magic Mud is still wet, dry product wil! be difficult to
remove.
** Do not crown joints - Magic Mud is very difficult to sand **

APPLYING SPRAY - TEXTURED FINISH

In light of the fast paced production in modular construction and limited available time to
allow Magic Mud to dry, we have noticed occasional difficulties with consistency in
knock-down texturing at the seams. This is a result of Magic Mud at the joints with a
high moisture content and the dry paper-faced surface of the drywall. The suction over
paper surfaces cause the texture compound to firm up quicker than the joint areas
resulting in flatter texture at the seams. In an effort to resolve this challenge, we found
good success by mixing the latex wall board primer and spray texture together. This
allows for a more consistent moisture content in the spray texture which in turn results in
a more consistent finished product. This is a commonly used method in the drywall



industry. This will also eliminate the need to prime your walls prior to painting. As a
result, you can now use Magic Mud 1n 2!l your drywall applications and reduce your cost
and time needed for painting preparation.

(Example: 10 - 15 gallons of primer to 100 gallons of texture mud)
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4709 STONEBRIAR DRIVE-OLDSMAR, FL. 34677
Phone: (727) 781-4963 Fax: (727) 786-7530
E-Mail williambattles@juno.com
From the Desk of Bill Bartles

FAX TRANSMISSION

KEFERENCE: APPLICATION OF STUC-O-FLEX
FAX: (614) 449-8563

TO: PDG DOMUS

ATT: MR. NATHAN PINGLE

FROM: WILLIAM A BATTLES

DATE: 2/ 8 /2001

COPIES: 1

DEAR NATE: THANKS FOR. RETURNING MY CALL. STUC-O-FLEX CAN BE AFPLIED BY
TROWEL, HOPFER GUN SPRAY EQUIPMENT OR GRACO SPRAY EQUIPMENT. AFFLICATION BY
TROWEL DOES NOT REQUIRE THINNING OF THE PRODUCT, CAN BE APPLIED DIRECTLY OUT
OF THE CONTAINER, AFTER SLIGHT AGITATION TO THOROUGHLY MIX THE FRODUCT. THE
PUTZ (QUARTZ) FINISH CAN ONLY BE TROWELED BECAUSE THE AGGREGATE [5 TOO LARGE
TO PASS THROUGH SPRAY EQUIPMENT WITHOUT TEARING UP THE SPRAY TIP.

WHEN SPRAYING THE SAND FINISHES IT IS RECOMMENDED THAT THE MATERIAL PE
THINNED WITH 6 TO 8 OUNCES OF CLEAN CLEAR WATER FER GALLON. SET THE
COMPRESSOR AT 80 PSI AND THE MIDDLE OPENING ON THE GUN, [F USING A HOPPER GUN
OR TEST THE SPRAY PATTERN WITH THE GRACO BEQUIPMENT TO DEVELOF THE BEST
PATTERN. IF A LOWER PSI IS USED A HEAVIER TEXTURE WILL RESULT.

UNDER SEPARATE COVER [ HAVE ORDERED VARIOUS SAMPLES DEPICTING THE DIFFERENT
TEXTURES THAT ARE AVAILAELE IN STUC-O-FLEX. THEY ARE; LIGHT SAND FINISH,
MODIFIED SAND TEXTURE, PUTZ AND KNOCKDOWN FINISH. THE KNOCKDOWN 15
ACHIEVED BY SPRAYING THE SAND TEXTURE AT 80 PSI, THEN WHEN DRY, THE SECOND
COAT IS APPLIED AT 30 PSI THAT IS TROWELED ON WITH A PLASTIC TROWEL, THAT
CREATES THE KNOCKDOWN TEXTURE. IN ADDITION YOU WILL BE RECEIVING A COPY OF
OUR THREE RING ARCHITECTURAL BINDER FOR YOUR FILE THAT COVERS ALL THE ASPECTS
OF THE PRODUCT AND VARIOUS APPLICATIONS OVER DIFFERENT SUBSTRATES.

ANY QUESTICONS CALL ME. LOOKING FORWARD TO MEETING AND WORKING WITH YOU [N
THE NEAR FUTURE!

5 ,

WILLLAM A. BATTLES
REGIONAL MANAGER

TOTAL P.B1
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Stuc-0O-Flex International, Inc.
17639 N.E. 67th. Court
Redmond, WA. 98052

STUC-O-FLEX, 1S A HIGH BUILD ELASTOMERIC STUCCO LIKE COATING MADE WITH
RESILIENT CO-POLYMER RESINS THAT PROVIDE 105% ELONGATION AND SUPERIOR
WEATHERABILITY. COMES READY MIXED, READY TO USE, IN TWENTY ( 20 ) STANDARD
COLORS, FOR USE ON BOTH INTERIOR & EXTERIOR SUBSTRATES. IT HAS THE ABILITY TO
WITHSTAND THE INTRUSION OF WIND DRIVEN RAIN OF HURRICANE FORCES. RESISTS,
SALT SPRAY. ULTRAVIOLET ATTACK AND MILDEW. BREATHES TO ALLOW BOTH VAPOR
AND MOISTURE TO ESCAPE WITH LIFTING THE COATING FROM THE SUBSTRATE. HAS A
CLASS “A” FIRE RATING AND CAN PROTECT EXTERIOR SURFACES FOR AS LONG AS TEN
TO TWELVE YEARS, IN EVERY IMAGINABLE ENVIRONMENTAL CLIMATE. HAS BEEN
SUBJECTED TO AND PASSED ALL THE REQUIRED ASTM, TESTS. ( THIS INFORMATION IS
DOCUMENTED ON OUR SPEC-DATA FOLDER. ) CAN BE APPLIED ETTHER BY TROWEL OR
HOPPER GUN SPRAY EQUIPMENT DOES NOT CONTAIN ANY TOXIC INGREDIENTS, SAND
OR PORTLAND CEMENT. TEXTURE IS COMPRISED OF MARBLE CHIPS, THAT RENDERS A
SAND TEXTURED FINISH, ALSO AVAILABLE IN A WORM FINISH. MANY DIFFERENT
TEXTURES CAN EASILY BE ACHIEVED BY THE APPLICATOR. IT USER FRIENDLY, TOOLS
AND CAN BE CLEANED-UP WITH WARM WATER. COVERAGE IS
APPROXIMA 0™ 30, FT. PEF 51 GA THIRTY (34

GALLOY.

PRM, ( POLYMER REINFORCED MORTAR ) IS A POLYMER MORTAR UNDERLAYMENT
FOR USE WITH ACRYLIC FINISH COATINGS. PRM, PROVIDES A FLEXIBLE BONDING
SURFACE ON EPS AND POLYISOCYANUARATE FOAM INSULATION MATERIALS WHEN
APPLIED ACCORDING TO THE MANUFACTURER'S SPECIFICATION. COMES PACKAGED IN A
SIX { § ) GALLON CONTAINER, IN POWDER FORM. THOROUGHLY MDX AT LEAST TWO
GALLONS OF WATER FOR EVERY 60 LBS.. OF PRM. [F LESS MATERIAL 18 TO BE USED USE
PROPORTIONATELY LESS WATER MORE WATER MAY BE ADDED TO DECREASE
VISCOSITY, GENERALLY RECOMMENDED FOR USE ON EPS SYSTEMS, EXTERIOR
HARDBOARDS AND DENS GLASS. CAN BE APPLIED EITHER BY TROWEL OR HOPPER GUN
SPRAY EQUIPMENT. IT CAN BE SPRAYED ON WITH THE PROPER EQUIPMENT THEN
TROWELED INTO THE FIBER QLASS MESH TO LEND TENSILE STRENGTH TO THE
SUBSTRATE. MATERIAL THICKNESS SHOULD NOT EXCEED 1/4" PER APPLICATION, PRIOR.
TO APPLYING THE PRODUCT TO AN EPS SYSTEM. THE SURFACE SHOULD BE RASPED TO
ENSURE BETTER ADHESION OF THE PRODUCT. COVERAGE PER SIX (6] GALLON PAIL IS
130’ SO, F1, TOOLS AND EQUIPMENT REQUIRES ONLY WARM WATER CLEAN-UP. CAN
ALSOHEU@AEAHADH&WEWWMSYMTO?MSWTES&S
WELL AS QUOINS AND REVEALS, THAT ARE ADHERED TO EXTERIOR AND INTERIOR
WALLS FOR DECORATTVE PURPOSES.

v 0. FT.. PER

JOINT COMPOQUND, 15 A COPOLYMER ELASTOMERIC COMPRISED OF FLEXTBLE
RESINS THAT HAVE EXTRADRDINARY FLEXIBILITY, IN ORDER TO WITHSTAND THERMAL
SHOCK CONDITIONS. WHEN ADDRESSING PLYWOOD. OR CORNER JOINTS THE PRODUCT IS
TO BE IMBEDDED INTO FIBER GLASS MESH, USING 6" JOINT MESH TAPE. THE PRODUCT
SHOULD BE FEATHERED OUT AND APPLIED AS FLAT AS POSSIBLE TO COMPLETELY
OBLITERATE THE JOINT.
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Stuc-O-Flex International, Inc.
17639 N.E. 67th. Court
Redmond, WA. 98052

(PAGE TWO)

ONCE DRY THE PRODUCT HAS A RUBBERY EFFECT AND IS NOT EASY TO SAND, SO IT'S
IMPORTANT THAT THE APPLICATOR FEATHERS IT QUT TO AVOID ANY PROBLEMS. CAN
BE APPLIED WITH A BROAD DRY WALL KNIFE. CORNERS AND WALL JOINTS SHOULD BE
ADDRESSED USING EITHER CORNER FIBER GLASS MESH OR PLASTIC CORNER BEAD AND
PLASTIC “I" BARS, TO PREVENT WATER FROM WICKING [T'S WAY UP THE PANEL,
FOLLOWED WITH THE APPLICATION OF JOINT COMPOUND AND FIBER GLASS MESH JOINT
TAPE, TO TOTALLY SEAL AND WATERPROOF THE SUBSTRATE. WATER CLEAN-UP.
COVERS 330 LINFAR FEET PER FIVE GALLON PAIL.

PRIMEJ/SEAL, 15 AN ACRYLIC LATEX WATER BASED EMULSION STAIN BLOCKING,
MOISTURE RESISTANT SEALER SERVES AS AN EXCELLENT PRIMER ON PLYWOOD,
MASONRY, CONCRETE AND STUCCO SUBSTRATES. PREVENTS TANNIC ACID BLEED -
THROUGH. HIDES STAINS, ACTS AS A VAPOR BARRIER. SATISFIES THE POROSITY OF THE
SUBSTRATE TO PREVENT SUCTION SPOTTING OF THE FINISH COAT OF STUC-O-FLEX.
PRIMESEAL, SHOULD BE APPLIED OVER THE ENTIRE SUBSTRATE AFTER JOINT
COMPOUND HAS BEEN APPLIED, THIS WILL EVEN THE POROSITY OF THE SUBSTRATE AND
JOINT COMPOUND. memmmmmﬁw

Pmmﬁvn(s}emmmm.mmm
CAN BE TINTED TO A LICHTER SHADE OF THE FINISH COAT TO BE APPLIED, SO THATIT IS
EASIER TO ENSURE BETTER “ONE COAT" COVERAGE OF THE FINISH COAT.

QUICK BOND, 1S AN ACRYLIC WATER BASED ADHESIVE FORMULATED TO BOND
EPS ( EXTRUDED POLYSTYRENE ) MATERIALS TO CONCRETE, MASONRY, STUCCO,
PLYWOOD AND EXTERIOR HARDBOARDS. IS VERY QUICK DRYING AND WILL STICK TO
PRACTICALLY ANY SURFACE, THAT ARE CLEAN AND FREE OF DIRT , MILDEW AND

FOREIGN MATTER. APFLIED BY A NOTCHED TROWEL COMES PACKAGED IN FIVE (3 )
GALLON CONTAINERS. WATER CLEAN-UP. COVERS UP TO 175 5O. FT. PER GALLON.

DETAIL FIBER GLASS MESH... 6" X 150 $Q. FT. PACKAGED TEN ( 10) ROLLS
PER CASE.
STANDARD FIBER GLASS MES[... 38" X 150 PACKAGED FOUR (4) ROLLS
PER CASE
HIGH IMPACT ARMOR MESEL.. 38" X 85 PACKED ONE ( 1) ROLL PER BOX

CORNER ARMOR TAPE... 9.5" X 150° PACKED ONE ( 1 ) ROLL PER BOX,

ok ook ok e ok v e ok ek ke ok ek ek R
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STUCOHREX

P.23

INTERNATIONAL. INC.

4709 STONEBRIAR DRIVE

OLDSMAR, PL. 34677 (727) 7814963 - FAX (727) T86-7530
E-Mail williambattles@uno.com

“RENEW ELASTOMERIC COATING

PRODUCT DESCRIPTION:

TYPE: A HEAVY BODIED COATING DESIGNED AS A WEATHER SEAL IN NEW
CONSTRUCTION AND RESTORATION SURFACE TREATMENT FOR A WIDE VARIETY OF
SUBSTRATES INCLUDING ELF.S5. STRETCHABILITY AND ELASTICITY ALLOWS FOR
NORMAL BUILDING MOVEMENT WITHOUT CRACKING WHILE PROVIDING A TOUGH
OUTER SHELL RESISTANT TO ENVIRONMENTAL IMPACT AND DIRT PICK UP. [T"S HIGH
BUILD QUALITIES PERMIT HAIRLINE CRACKS TO BE SEALED AND BRIDGED WHILE
ASSURING A UNTFORM COLOR AND APPEARAMNCE. TWO COATS ARE REQUIRED TO
ACHIEVE MAXIMUM DRY MIL THICKNESS OF 10 MILS.

COMPOSITION: VEHICLE 73.1%
PIGMENT 26.9%

WEIGHT PER GALLON: 10.4 LBS.
VISCOSITY: 3,000 -5,000 CPS. - WET MILS 10 - MILS / DRY MILS - 5
SOLIDS WEIGHT: 48.9%

PACKAGING: FIVE (5) GALLON PLASTIC PAILS/ OTHER SIZES AVAILABLE FOR SPECIAL
ORDERS.

COLORS: TWENTY (20) STANDARD COLORS. SPECIAL COLORS AVATLABLE UPON REQUEST
FOR PARTICULAR APPLICATIONS,

FINISH: A SELF CLEANING, LOW SHEEN MEMBRANE (FLAT FINISH)
THINNING: NONE RECOMMENDED

COVERACE RATE: 625 SQUARE FEET PER FIVE (5) GALLON. (APPROXTMATE)
SURFACE PREPARATION:

ALL SURFACES MUST BE CLEAN, DRY, FREE OF DIRT, GREASE, EFFLORESCES, FORM
BREAKERS, MOLD, MILDEW AND ALL MATERIAL WHICH MAY COMPROMISE ADHESION.

TEMPERATURE: DO NOT APPLY TO SURFACES BELOW 40 DEGREES FAHRENHEIT.

STUC-O-FLEX INTERNATIONAL, INC. 17639 N.E. COURT - REDMOND, WA. (425) 885-
5085 FAX: (425) 8690107
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STUC-O-FLEX JOINT COMPOUND

DESCRIPTION:

STUC-O-FLEX MODIFIED ACRYLIC JOINT COMPOUND OFFERS NEW TECHNOLOGY IN
ELASTOMERIC SEALANTS. THE PRODUCT IS DESIGNED FOR TREATMENT OF BUTT
JOINTS AND SEAMS IN SUBSTRATE SHEATHINGS.

STUC-O-FLEX JOINT COMPOUND IS USED TO WATERPROOF SEAMS AND BUTT
JOINTS. EQUALLY IMPORTANT, IT PROVIDES AN OPPORTUNITY TO SMOOTH AND
FLUSH OUT UNEVEN AREAS WITHIN SUBSTRATE SHEATHING PRIOR TO APPLY
EITHER PRIME SEAL OR PANEL PRIME AND THE STUC-O-FLEX FINISH COAT

APPLICATION. THIS JOINT COMPOUND INSTALLATION WHEN PROPERLY APPLIED
WILL INSURE AN ATTRACTIVE EXTERIOR WALL SYSTEM IS ACHIEVED WITHOUT
SHADOWING OR SEAMS SHOWING THROUGH.

SPECIFICATIONS:

RESISTANCE TO WIND DRIVEN RAIN, ACCORDING TO TT-C-S58B SEC 3.3.3. NO
PENETRATION. MOISTURE VAPOR PERMEABILITY, ACCORDING TO TT-C-5568
SECTION 4.4.8: 10.1 PERMS, MINIMUM REQUIREMENT 0.4 EXCELLENT ADHESION, VS
TENSILE STRENGTH AT BREAK, ACCORDING TO A.S.T.M. D 412-80

CHARACTERISTICS:

COLOR: WHITE

VEHICLE: MODIFIED ACRYLIC
VOLATILE: WATER

ODOR: VERY LOW
CONSISTENCY: TEXTURED PASTE
FLASH POINT: NONE WATER BASED

SPECIFIC GRAVITY:  1.16
TEMPERATURE RANGE -30 DEGREES F TO 180 F

SHELF LIFE 1-YEAR MINIMUM

COVERAGE: 350 LINER FEET PER FIVE GALLON PAIL
PACKAGING: 5 - GALLON CONTAINERS

LABEL WARNING:

CLOSE CONTAINER AFTER EACH USE, DO NOT TAKE INTERNALLY. KEEP FROM
FREEZING. KEEP OUT OF REACH OF CHILDREN.

TOTAL P.i
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Brown Steel

OA history Founded A Full-time
Upon High Quality,
Good Service and
a Fair Price.

Brown Steel was
founded in 1892 on three
principles—High Quality, Good

Service, and a Fair Price. We'll
.Cominuu {o serve your needs
through the “'bad times ' and the
good times.

And today, the Brown Steel
Service Center adheres 10 these
same principles. We've been
supplying carbon steel in a wide
variety of shapes, grades and
sizes for almost 100 years. We ve
kept pace with the ever changing
steel industry to guarantee your
needs are fully served. We've

added new facilities. New services.

New technology. New people.

Commitment to
Your Steel Service
Needs

In Brown Steel's

sales department, you'll find
experienced inside and outside
sales people who know the steel
business. They get to know the
specifics of your business. They
make a point to find out about
your products, deadlines, supply
requirements, new applications—
everything it takes to guarantee
that your steel supply and pre-
production needs are completely
fulfilled.

Our automated
ordering and record keeping system
system assures you of a quick
turn-a-round. Often your first
contact with Brown Steel—is the
delivery of your order.

An inside sales
desk is always open during
business hours as well to provide
convenient over the counter
services and supplies. Whether
they're in the fieid, in our plant,
in our office, or just in a hurry,
our customers soon learn to
appreciate our full time commitment
to their steel service needs.

Brown Supplies
All Your Steel
Service Needs.
Quickly. Efficiently.
Everytime.

Striving for the

ultimate in customer service
Brown Steel operates an expansive
warehouse and service center in
its Columbus. Ohio location. With
over 100,000 square feet in the
warehouse, Brown Steel stocks
2600 kinds of cold finished and
hot rolled steel which include
beams, plates, sheets, channels,
angles, bars, structurals, expanded
metals, bar grating, grip strut,
pipe, reinforcing bars and much
more. Qur materials handling
systems and equipment guarantee
that you receive expedient and
efficient service everytime.

Brown Guarantees
Its Products and
Services

Brown Steel
guarantees that our products are
of the highest quality and that our
services are performed to your
complete satisfaction. If there is
ever a question about either,
Brown Steel pledges to see that it
is quickly and completely resolved.
We guarantee it!

The Brown Steel
Service Center. ..

We're your inventory
.. your pre-production processing
.. your scrap handling. . . your
guards . . .all on our payroll.
Not yours.



INVENTORY

The Brown Steel

rvice Center stocks a
imlete supply of carbon

els in a variety of shapes,
grades and sizes. Everything
from bars to angles—plates to
grip strut. In other words—we
stock everything, so you don't
have to! And you can count on
Brown for consistent pricing of
all our stock. Unlike the steel
industry norms—we've always
kept our prices steady even in
the midst of vast market
fluctuations.

Bars - Hot Rolled

» Reinforcing Bars

* Hounds

* Square

* Flats

* Fully Threaded Rods
Channels
ubing

Bars - Cold
Finished

* Rounds
* Hexagons

Drilli Rod &
Ground Flat

« Water Hardening

« Oil Hardening

e Ground Flat

+ Precision Ground Flat Stock

Plates

* Mild Carbon
= A 36

» Free Machining

| * AR-360

* Floor Plate

@ | * 40/50 Carbon

* A 572, Grade 50

'Sheets

= Hot Rolled

* Hot Rolled (Pickled and oiled)
* Cold Rolled

* (Galvanized

—
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Structural
Shapes/Bar
Shapes/Tubing/
Pipe

» Wide Flange

* |-Beams

* Junior Beams

* Channels

« Junior, Ship and Car Channels
* Tees

* Angles

* Structural Tubing
 Structural Pipe

Grip-Strut

* Saf-T-Mesh (Non-Flattened)

| = Flattened

= Expanded Metal Grating

* Grating

* Grip Strut

* Grip Strut (Aluminum and
Stainless Steel)

* Welded Steel Bar Grating

| ® Stair Treads



PLASMA/
OXY-FUEL
CUTTING

High Technology at
Moderate Cost

The Plasma Arc
Cutting delivers a clean, smooth
cut, suitable for many applica-
tions without additional refinishing.
Superior speed and quality are
the result of patented Tangetial
(Swirling) water injection process.
The swirling water keeps the
plasma arc constricted and
uniform—No double arcing—
Ugdorm construction assures con-
*[ cut quality when making
3 shape cuts Also, the
swirling water injection process
can minimize plate warpage in
most cases.

Plasma arc cutting
provides high-speed shape-cutting
of ferrous and non-terrous
matenals, and improved cut qual-
ity through the patented water
injection system.

The UCNC-8 Micro-
processor numerical control for
shape cutting delivers state of the
art technology. Multiple input
capabilities include manual and
floppy disc. This specially equip-
ped machinery protects against
loss of parts program stored dur-
Ing a temporary power cutage.

Brown Steel's
Plasma and Oxy-Fuel cutling
cperations are tied into one
centralized Cad system

“SUPER-KERF"
i‘les true accurate geometric
' ompensation of the part pro-
gram to eliminate gouging, under-
cutting and corner rounding of
the finishea product

We have three (3)
water tables that measure 9 feet
by 22 teet. This under water cut-

hinvm FaAdi roe oadna hardnoce anod

NUMERICAL
CONTROL
CLOSE
TOLERANCE
CUTTING

(+ or - .010)

Ihe NC control
dllows the pre-programmng of a
Unce set the opera-
tor enters the vanous |job parame-

varnety ol culs

ters such as length, number of cuts,

etc. Automatic kerf compensation
and initial crop cut are already pre-
programmed which greatly reduces
the chance for operator error. This
saw will cut up to 12" square or
round

STRUCTURAL
CUTTING
(+ OR - 1/16”)

This saw head will Lilt
up to 45 Degrees left or right and
handle rectangular workpieces up 1o
| and rewunds up to 20°. This
saw i1s also NG controlled

20 x &

WORK ORDER
PROCESSING—

It additional
processing 1s required beyond
those services already described,
Brown Steel can fill the bill. Qur
Work Order department will, upon
request, make all necessary
arrangements to fulfill your
specific fabncating needs

HEAT
TREATING—

The key word in
heat treating 1s control. Brown
Steel has years of expertise in

| the scientific technigques required

to maintain the processes’
time/temperature relationship. Our
modern equipment is fully in-
strumented to further assure that
control is always preserved

Brown Steel's
technical personnel are well
versed in a variety of heat
treating processes. Feel free to
consult them on the need for,
ease of or difficulty in, and cost
of

* Stress Relieving
* Annealing

BLANCHARD
GRINDING—

e Brown Steel
Service Center is staffed and
equipped to provide precision sur-
face grinding on both ferrous and
non-ferrous metals We provide a
63 nucruineh hinish as a standard
commercial grade and can
achieve maore exacting lolerances
on either of cur three grinders
upon your reguest,
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1892 - 1992
A DIVISION OF LAPHAM-HICKEY STEEL CORP.

COMHITHMENT TO QUALITY

Our goal at Brown Steel is to supply products and

services that meet or exceed our customers quality
requirements.

The assurance of quality is accepted as the most
important factor in every decision and action in our

working day, by every individual within our
organization.

. We shall achieve our goal by actively supporting
and participating in a program of continuous quality
improvement, This program promotes team work,
continuous employee education, total conformance to

specifications, defect prevention, cost reduction and
on time delivery.

We welcome suppliers who share the same goals and
commitment to quality. It is our objective to create

a long term relationship that promotes our mutual
success,

&

Striving for these goals will contribute to the
success of our organization and our customers.

Q. Nay

President Brown Steel Div.

.)FFFCE AND PLANT

53 MARION ROAD
P.0. BOX 16505
COLUMBUS, OHIO 43216

(G14) 443-4881

@ STEEL SERAVICE CENTER INSTITUTE
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PROCEDURE MANUAL DISTRIBUTION LIST

QUALITY MANAGERS OFFICE

C.A. GROOM

1 DIVISION PRESIDENTS OFFICE JIM DETTY

2 SALES MANAGERS OFFICE FRED KELLER

3 PLANT MANAGERS OFFICE GARY WEST

4 SHOP OFFICE AL NEVILLE

5 SALES OFFICE DON BENNER

6 PURCHASING MANAGERS OFFICE GEORGE PERKINS
7 ACCOUNTING MANAGERS OFFICE PAUL GROSSMAN

03/01/99
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QUALITY SYSTEM PROCEDURES LIST
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4
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7

8

9 QP 9.1 PROCESS CONTROL 01/15/96
10

11

12

13

14

15

16
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PROCEDURE QP 2.1
Subject: QUALITY SYSTEM Issued: 04/21/97
Revision:
7 fm@‘
Aw%
-
1.0 Purpose: Define the organizational structure used by Brown Steel to manage the quality
of products and services we provide.
2.0 Scope: This process covers implementation of ANSI/ASQC Q9002-1994.  This

3.0 Definitions:

=

Procedure is administered by the quality assurance manager in association with
all company employees and department managers

APPROVED DOCUMENTS
Policy Directives set forth by and approved by top management.
Procedure Instruction set forth by a department manager describing

the steps taken by that department to carry out the management Policy.

Work Instructions Detailed Instructions for a specific work activity that is
necessary to carry out a Procedure.

Forms Forms are used to record activity or list elements of
quality system.

4.0 Associated Material:

5.0 Procedure:

1. ANSI/ASQC Q9002-1994

2. BROWN STEEL QUALITY POLICY MANUAL

3. BROWN STEEL QUALITY PROCEDURE MANUAL
4. BROWN STEEL QUALITY INSTRUCTION MANUAL
5. BROWN STEEL QUALITY FORMS MANUAL

6. DOCUMENT CONTROL/REVIEW QP 5.1

7. QUALITY RECORDS QP 16.1

Stepl: Prepare a written Policy statement for each clause of the standard briefly

describing the activities required to meet the Standard. Note: ANSI/ASQOC
(09002-1994 shall be referred to as “the standard”.

Step2: Number the Policy statement to correspond with the numbering system of

the standard.( see figure 2.1-1)

Step3:  Prepare a written Procedure for each department responsible for carrying

out the Policy. (see QP 1.1)

Step4: Number the Procedure as described in figure 2.1-1.
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QP 2.1

Issued: 04/21/97

‘TPROCEDURE

Subject: QUALITY SYSTEM

Revision:

Appgf/ a{fév W %

StepS:  Prepare written Work Instructions if the activities described in the
procedure require more detailed instruction.

Step6:  Prepared Forms if required to complete the Procedure or Work Instruction.
Step7: done

POLICY STATEMENT

related instructions

instruction requiring form. Le.
*5.1-1 OR WL 10-10-1

FIGURE2.1-1

LALISE NUMBER
NOTE: Each Policy, el
Procedure, or Work FOLLOWING THE
Instruction is referenced to DOCUMENT
ment lll.lll‘lhf:l‘. The numbchP 1.1-QP20.9 FACIH TYPE OF

Ietier(s) proceeding the {imn:.rmnls of '” DOCUMENT
number distinguishes the '
itype of document
P = POLICY
QP = QUALITY
PROCEDURE Y

WORK INSTRUCTIONS
Wi = WORK number W1 1-10 - W1 20-90
INSTRUCTIONS {increments of 10)

11,12,13... reserved for fulure
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PROCEDURE QP3.1

Subject: CONTRACT REVIEW Issued: 11/21/95

Revision:

Approval:
(o728 &LM

1.0 Purpose:

2.0 Scope:

3.0 Delinitions:

6 oo

4.

4.0 Associated Material:

=>  Work Instructions WI13.10 and Inquiry/Order Form 3.10-1

5.0 Procedures:

Stepl:

Step2:

Stepd:

Step4:

Describe the steps taken to review customer inquiries and orders.

Includes the review of specifications, pricing and delivery.  This process is

administered by the Sales Department and takes place prior to acceptance of
order.

“Inquiry™ - Invitation to supply a product,

"No Bid" - Inquiry that cannot be fulfilled.

"Processing Requirements" - Any value added processes.
"Quotation" - Priced inquiry.

Receive "Inquiry” in verbal or written form.

Review Specifications. M

* Size

*  Analysis

*  Tolerances
*  Quantity

*  Prints

Note: If stock size inquiry or repeat order go to Step 8.

Contact customer if clarification is required.

Review Processing Requirements. M

*  Availability
« Capability
¢ Delivery

Note: If no additional review is required go to step 8.
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PROCEDURE QP3.1
Subject: CONTRACT REVIEW Issued: 11/21/95
Rewvision:
A val:
- e _Aﬁﬁf Brovsert
Step5:  Send the following

Step6:

Step7:

Step8:

Step9:
Stepl0:

Stepl1:

Stepl2:

Stepl3:

*  Copy of "inquiry" to production for additional information.
*  Copy of "inquiry" to purchasing for price and delivery information

Repeat steps 3 & 4, if required

Note: If no changes or review is required go to Step 8

Request or offer change in customer requirement.

Note: If change not acoepted, fe as ""No Bid" in Quotation fle

Prepare written "quotation". [J

*  Figure weights
*  Price materials
*  Figure processing costs

Note: Il customer does not require a quotation go to Step 11.
Send "quotation" 1o customer.

Place "quotation" in Quote File pending customer acceptance.

Write accepted order onto Inquiry/Order Form. (3.10-1) M

*  Proofread against customer "inquiry" or "quotation".

Send Inquiry/Order Form to Order Entry. M

*  Attach all work copies or notes to become part of permanent record.
END
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PROCEDURE QP 5.1
Subject: DOCUMENT CONTROL/REVIEW Issued: 04/21/97

Revision:

”/ff

*PP'“W%’ 2 g
1.0 Purpose: Describe the steps taken to control the status and location of quality documents.
2.0 Scope: This include the approval, release, distribution, revision, and review of all quality

system Documents as defined in QP2.1 Quality System. This process may be
initiated by any company employee. This Process is administered by all
department managers in association with the quality assurance manager.

3.0 Definitions:

=>  document center: A specified location for all original copies of quality
documents.

=»  distribution list: For Draft documents this is a list of the people who are
sent review copies. For approval documents this is a list showing the

Department manager or department supervisor responsible for approval and
storage of this document.

=»  Approved document: See QP 2.1 Quality

4.0 Associated Malerial:

1. Document Approval Coordination cover sheet (form QP 5.1-1)
2. Document Approval Status log book and file. See W1 5-10
3. QUALITY SYSTEM QP 2.1

5.0 Procedure:
Stepl:  Prepare rough draft or note describing the specific purpose and description
of the item to be included in the quality system.
Step2:  Prepare a distribution list of effected jobs or personnel.

Step3:  Send rough draft, or note, and distribution list to your supervisor and the
document center for completion of formatting (typing) and status log book.

Step4:  Receive typed draft with form QP5.1-1 (Approval Coordination cover
sheet) attached.

StepS:  Send or route Draft to all effected personnel. Note: .‘ Thisisa
critical step. Caution must be taken to assure all distribution copies are
returned fo the author and then to the document control center to avoid
distribution of unapproved documents.
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PROCEDURE QP 5.1

Subject: DOCUMENT CONTROL/REVIEW Issued: 04/21/97

Revision:

A,,pm%%;’
e,;;’ i

Step6:  Return all copies to document control center for corrections and
preparation of next drafi.

Step7:  Repeat Step 4, 5 and 6 if significant change are required.
Step8: Receive Approval copy from document Central.
Step9:  Obtain approval signature.

Stepl0:  Return Signed original document to document central.

Stepll: Receive photo copy of document and a revised table of content.

Stepl2:  Place copy in specified Manual. Note: FEach Department manager shall
maintain copies of all Approved Documents.

Stepl3:  Amend document when changes are required by marking a single line

through the item(s) to be changed, write in the new information then initial
and date new information.

Stepl4:  Revise document when significant amendment has been made or by 2

months following an amendment. Note: _ Revisions are subject to
the same approval process as a new document. The I" issue has no

revision level. Subsequent revisions are identified by Revision A, then B
then C and so on.

Stepl5:  Review of quality documents are made on a continuous basis and during
annual management review and during periodic internal quality audits.

Stepl6: done
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PROCEDURE QP 6.1
Subject: SUPPLIER ASSESSMENT Issued: 02/19/96
Revision:
roval L

2

-h-r

1.0 Purpose:

2.0 Scope:

3.0 Definitions:

I
i
1.

5.0 Procedure:
STEPI:

STEP2:

STEP3:

STEP4:

STEPS:

Define the system used by Brown Steel to evaluate and sélect suppliers.

This procedure covers initial assessment, periodic review, and record of

performance for suppliers of material or processing services to be resold by Brown Steel.
This process is administered by the Purchasing Department in association with the
Quality Assurance Department.

Materials Supplier - Any organization providing materials to be resold by
Brown Steel.

Processing Supplier - Any organization providing processing services for resale
to a customer. (ie. Welding, forming, machining)

Preferred Supplier - Status given for past performance, documented quality
program and service.

Approved Supplier - Status given for past performance and service.
Probationary Supplier - Status given a new supplier or for limited use base on
past performance.

4.0 Associated Material:

Supplier History Form and List (W1 6-10),
Supplier Survey Form (W1 6-20).
Supplier List.

Initiate Supplier History Form (see W1 6-10, Form 6-10-1)

Record Supplier status on Supplier List. Note: A list is maintained for material
supplier and a separate list is maintained for processing suppliers.

Send Supplier Survey Form to potential supplier. (See W1 6-20, Form 6-20-1)
Receive completed survey Form. Note: I‘orm may be completed by supplier
representative, by Brown Steel purchasing representative during phone interview

or during visit to supplier location.

Update Supplier List and History Form,

Ll B |
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I‘ PROCEDURE QP 6.1

Subject: SUPPLIER ASSESSMENT Issued: 02/19/96

Revision:
—

foval ' y
"~/ :

STEP6:

STEPT7:

STEPS:

STEPY:

STEP10:
STEPI1I:

STEPI12:

Maintain an alphabetic file system containing the SurvEy Fé¢m and History Form.
Note: Material Supplier file is maintained by the purchasing manager.
Processing Supplier file is maintained by the purchasing assistant. The Supplier
list Shall serve as a table of content for these files

Record purchasing activity as described in W1 6-10.

Perform annual review of perfunnanm.l*—
a) number of line items purchased.
b) piece/tons count,
c¢) dollars cost.
d)  piece or tons rejected.
e) rework and redelivery cost
Record results of the review on Supplier History Form. Note: Each Supplier is

subject to continuous review and formal review of all Supplier data and activit ly
shall be performed at least one time per year.

Notify Supplier of results.

Record date of review on Supplier List

End

L s T |
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PROCEDURE QP 9.1

subject: PROCESS CONTROL Issued: 1/15/96

Revision:

1.0 Purpose:

2.0 Scope:

3.0 Deflinitions:

5.0 Procedures:
Step 1:

Step 2:

Step 3:

. Step 4:

|
QAANT
To describe the steps taken to assure control of prodution firocesses.

Covers all production personnel who produce parts for our customers: covers the
preparation of operator instructions. This process is administered by the Production

Manager and Production Supervisors in association with the Quality Assurance
Manager.

Operator Hand Book: A specified location for information and instruction
related to processing customer orders. This includes:
A. Work instructions
B. Job descriptions
C. Salety precautions
D. Machine maintenance
E. Work standards:
l. Tolerances
2. Color codes
3. Malerial lists
F. Equipment or material manufacturer's literature

4.0 Associated Material: 1. Operator Iland Book (Figure 9.1-1 Check Sheet/Table of Content)

2. O.H.B. Log Sheet (Figure 9.1-2)
3. Operator Training QP 18.1

Collect information on equipment, processing, and materials.

Arrange information in a notebook:
|. Work Instruction/Job Descriptions
2. Salety
3. Maintenance
4. Work standards (tolerances, codes)
5. Forms
6. Attached (will not fit in notebook)

Prepare a table of contents, including source of each item included (Figure 9.1-1)

Store book in area needed
NOTE: Retain master copy in Q.C. office
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{PROCEDURE QP 9.1
Subject: PROCESS CONTROL i
Revision:
Step 5: Record location of all notebooks (O.H.B. Log Sheet Figure9.1-2).
Step 6: Use booklet for training, per QP 18.1.
Step 7 Use book for reference.
Step 8: Review O.1.B. annually.
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PROCEDURE QP 17.1
Subject: INTERNAL QUALITY AUDITS Issued: 12/04/96
Revision:

. S )
Approval: %ﬂ )/
- FL

1.0 Purpose: To describe the steps taken to determine if the quality system procedures and

instructions (1) meet the requirements of the 1SO 9002 Standard, that (2) they are being
followed and that (3) they do in fact assure Quality.

2.0 Scope:  This is a partial audit of the quality system. The Audit shall cover all levels of
documentation (Policies, Procedure, Instructions, Forms, and records) for the processes
designated by executive manager. This process is administered by the Quality
Assurance Manager in association with executive management and all company
employees. This Process shall be performed at least 2 times per year.

3.0 Definitions:

4.0 Associated Material:

5.0 Procedures:

=

Stepl:  Go to Executive Management to schedule the Audit and select the

Quality Audit A systematic and independent examination to determine
whether activities and related results comply with planned arrangements and

whether these arrangements are implemented effectively and are suitable to
achieve objectives.

Quality system The organizational structure, responsibilities procedures,
processes and resources for implementing quality management.
Audit team A group of individuals, trained in auditing techniques,

under the direction of the quality manager assigned to audit areas/processes
outside their normal duties. The number of team member depends on the extent
of the areas audited.

Auditee The person responsible for the areas/process being
audited.

1. ISO 1001 1-1 Guidelines for auditing quality systems.
2. BROWN STEEL QUALITY POLICY MANUAL

3. WL 17-10 AUDIT WORK SHEET INSTRUCTIONS
4. Form 17-10.1 AUDIT WORK SHEET

processes Lo be audited.

Note: These shall be selected by the amount of time that has passed since
the last audit of this process or due to past performance.
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PROCEDURE QP 17.1
Subject: INTERNAL QUALITY AUDITS Issued: 12/04/96
Revision:
Approval: %7 ‘/:{n'"y
Step2:  Prepare a written note to the executive management to verify the scope and

Stepl:
Stepd:
Step5:

Step6:

Step7:
Step8:
Step9:

Stepl0:

Stepll:

extent of the audit
Note: It is critical that the objective of each audit is clearly defined.

Prepare a list of all procedures and instructions to be audited.
Notify Audit team and schedule audit planning session.

Hold Audit planning meeting,
Note: This meeting is to establish a time frame and set audit assignments.

Prepare a written Audit plan showing time required and allocation of
resources,

Forward Audit Plan to Auditee and to executive management.
Carry out audit per W1 17-10 Audit Work Sheet Instructions.

Hold a post audit meeting.

Note: This meeting is held to review audit sheets completed in Step 8 above
and to schedule time to verify any unanswered questions.

Prepare final report for Executive Management summarizing audit findings.
Note: This report shall recommend corrective action to be taken.

Note: Corrective action is the responsibility of the auditee, and is to be
reported to executive management and to quality control manager.

Retain audit sheets, report and corrective action in quality managers files.
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PROCEDURE WFisd

Subject:  Production Operator Training and Certification | Issued: 9/6/95

Revision:
f\ppm(vzl_vrj-w |
1.0 Purpose: Describe the steps taken to train, certify and re-certify IITUI‘.II.ICII'IiMI/ personnel.
2.0 Scope: This process covers the initial training and continued evaluation of skills of production

personnel whose work directly afTects the quality of products to the customer. This
process determines certification and re-certification to pay grade. This process is
administered by Production Management.

3.0 Associated Material:

1. Operator Hand Book (Q.P 9.1) and (Figure 9. 1- 1)
2. Operator Training Log Sheet (Form 18.1-1)

3. Job Assignment Category Sheet (Figure 18. 1-2)
4. Production Training (W1 18.10)

4.0 Deflinitions:

Trainee: A person with little or no previous steel processing experience. Success completion of
training is mandatory for continued employment and advancement to J2 status,
Training must be completed by 180 days from hire date.

Journeyman 2: A person who has completed preliminary training and is qualified to perform all
basic tasks associated with the given work area. Additional training and demonstration
ol skills required to achieve J1 status and pay. Subject to semi-annual review.

Journeyman I: A person who has experience and has demonstrated proficiency in the given work
area. Additional training and demonstration of skills required to achieve Master status
and pay. Subject to semi-annual review.

Master: A person very skilled and able in a work area. A craftsman able to work an area
independently. Subject to semi-annual review.

Work Area:  See job assignment category sheet 18.1-3

Supervisors Group: A group assigned by the Production Manager, usually including Shop
Supervisors and Production Managers.
5.0 Procedures:

Step 1: Assign job
Step 2: Record on log sheet (Form 18.1-1)
Step 3: Assign Trainer

Note: This must be a Shop Supervisor or Master
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PROCEDURE QP81
Subject:  Production Operator Training and Certification | Issued 9/6/95
Revision;
Appfi%, W= - S R W

Step 4:
Step 5
Step 6:

Step 7:

Step 8:

Step 9:

Step 10:
Step 11:
Step 12:
Step 13:
Step 14:
Step 15:

Step 16:

Step 17:

Step 18:

Step 19:

Hand out Operator Hand Book Check List for Job Assigned (see Figure 9.1-1)
Wait for completion of Training
Verify completion of check list

Determine if person in Class 4 or 5 has previously achieved J1 status
Note: If yes, go to Step 15, if no, go to Step 8

Record completion on Log Sheet (Form 18.1-1), and file in Shop Office file.

Determine if person will seek next level
Note: If no, go to Step 20, if yes, go to Step 10.

Record training start date (Form 18.1)
Assign Trainer
Hand out Operator Hand Book Check List

Wait for completion of training

Receive completed check list with Supervisor recommendation.
Hold vote at Supervisor's group meeting
Determine vote outcome
Note: Note outcome on Form 18.1. Ifno, then go to Step 13; il yes, go to

Step 17.

Record on Log Sheet

Send copy of Log Sheet to Payroll to serve as Notice to Change Pay. File all notes
from Check List in Shop Office files.

Determine if person will seek next level
Note: Il yes, repeat Step 10 - 18. Ifno, go to Step 20,
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.['PROCEDURE QP 1811

Subject: Production Operator Training and Certification Issued 9/6/95

Revision:

proval
f.ﬂ '“-—-‘-—’\.M

Step 20:

Step 21:

Step 22:
Step 23:

Step 24:

Step 25:

Step 26:

Step 27:

U i

Monitor performance

Perform semi-annual review
Note: This includes completion of O.¢1.B. Check List

Receive Supervisor's recommendation for Recertification
Hold vote at Supervisor's group meeting

Determine vote outcome
Note: Il yes, go to Step 26; if no, go to Step 25

Record on Log Sheet, and send copy of review and Log Sheet to Payroll to
serve as Notice to Reduce pay. Go to Step 20

Record on log

Repeat Steps 20- 24




(Instructions lor)
NAME ___ (first, middle, last)

: FORM 18.1-1
JOB FUNCTION (see figure 18.1-2) OPERATOR TRAINING
i R e LOG SHEET
AUDIT (QA only) ASSIGNMENT
by: DATE: (date training begins)
date: TRAINER: (name)
- - e eza et isans e raquired training
B completion approval
SR o ~___|by: (manager)
et date: (completed)
B JOURNEYMAN 2
= DATE:
e TRAINER:
s S . recommended training
i completion approval
Lo e e ____|by: (manager)
— v date: (compleled)
a
] r JOURNEYMAN 1 |
S t DATE:
= i TRAINER:
S, - recommended training
— * completion approval
e o c by: (manager)
e 8 dale: (completed)
i
I | MASTER i
o (s ]
R n
i e R IRECERTIFICATION
date: by: (manager) == |

* Job class 4 & 5 must complete a total of 3 training cycles
from 2 subgroups to acheive master status.



Columbus, Ohio 432186
Tel: (614) 443-4881
Wals: 1-800-326-0327

. Fax: (614) 443.6371

STEEL RIERENsTE e EERE

P.O. BOX 16505
COLUMBUS, OHIO 43216

 STRUCTURALSHAPES, BAR -
SHAPES, TUBING

S SHAPES
(I-Beams)

ASTM A-36

Slock Lengths 20-40°

W SHAPES

(Wide Flanors)

ASTM A-36

Stock Lengths 20'-40'

M sHAPES

(Junior Beams)

A-36

Stock Lengths 20°-40°

C SHAPES

American Standard
Channels

ASTM A-36

Stock Lengths 20'-40°

MC SHAPES
A-36
Stock Lengths 20-40°

C SHAPES
Bar Sizes
M-1020

ANGLES-L SHAPES

Equal and Unequal
Legs

ASTM A-36

L-SHAPES, BAR SIZES
M-1020
All Other A-36

HOT DIP GALVANIZED
ANGLE
Stock Lenglh 20¢

SQUARE/RECTANGULAR
STRUCTURAL
TUBING

Stock Lengths 20'-40'

Hi ¥ 50 and Handrail Pipe

PLATES
PLATES

A-36 & A-572
Hol Rolled

PLATES
40 - 50 Carbon

AR-360/ 415 PLATE

Heat Trealed For
Maximum Abrasion
and Impacl
Resistance

FREMAX PLATES
Fremax 45
Fremax 15

Free Machining

FLOOR PLATE

SHEETS

Hot Rolled

Low Carbon

Gauges
7=-10-11-12-14-16

SHEETS

Hol Rolled

Pickled and Qiled

Gauges
7-10-11-12-13-14-16

SHEETS

Cold Rolled

Low Carbon

Gauges 10-11-12-14-16-
18-20-22-24

GALVANIZED STEEL
SHEETS

Bright Spangled

Gauges 10-12-14-16-
18-20-22-24-26-28

'HOT ROLLED/REINFORCING BARS

ROUNDS
Hot Rolled
Stock Length 20°

Jale

PRODUCT LINES

BROWN STEEL FINGERTIP STOCK GUIDE

COLD AINISHED BARS

SQUARE |
Hot Rolied
M-1020

Stock Length 20° |

HOT ROLLED STRIP
A5 Max. Carbon
Commercial Quality
Stock Length 16"

FULLY THREADED
RODS

Plain Finish

Mational Coarse
Thread

Class 2a

Stock Lenglhs 3-6-12'

REINFORCING BARS
ASTM A-615-68 Grade
40
70,000
90,000
PSi

COLD FINISHED
ROUNDS
C-1018 C-1141 C-1042
C-1215 C-12L14
Random Stock Lengths
12°-24'
HEXAGONS
Cold Finished
Random Slock Lenglhs
10012
COLD FINISHED
SQUARES
Random Stock Lengths
1012 |
COLD FINISHED
FLATS '
AlSI — C-1018 |
Slock Lenglhs 10-12' |
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LAPHAM-HICKEY STEEL CORP. « NATIONWIDE SPECIALTY STEEL SERVICE

EQUIPMENT CAPACITY

P

RODUCTS CHICAGO PLANT

STRIP STEEL A i

* Cold Rolled Strip Steal - All Tempers ﬂnn:u Ranga
{Coils & Straight Lengths) Inches Inches

* Cold Rolled Shim Steel SLITTERS (13) .001/.250 .062/47.000
{Coils & Straight Lengths) el - /

* C1005 - Widely Accepted Substitute for
Electromagnet Iron (Coils & Straight Lengths) EDGEROLLERS (4) .030/.250 .375/6.000

FLAT WIRE

* Cold Rolled Round Edge Flat Wire SHEARS (3) .015/.250 A75/48.000
All Tempers (Coils & Straight Lengths)

TIN COATED STRIP CUT-TO-LENGTH (3) .012/.250 To 72.000

» Cold Rolled Electrolytic Tin Coated LINES _
Bright & Matte Finish (Coils) BLANKING 020/.134  From 12"x 12

BAR STEEL

* Cold Finished » Alloy & Carbon Steel
Rounds - Squares - Hexagons - Flats H

* Centerless Ground * Turned & Polished Lapham-chkev StEEI

* Drawn Ground & Polished

* Turned Ground & Polished * Carbon Restored

CHICAGO
* Drill Rod * Flat Ground Stock General Offices & Plant
65500 W. 73rd Streat
PRING STEEL _ Chicago, IL 60638
* Blue Tempered & Polished (708) 496-6111
* Scaleless Blue & Black Oil Tempered Toll Free: 1-800-323-8443
* Cold Rolled Annealed - C1050, C1075, C1095 Fax # 70B-496-B504
* Cold Rolled Annealed Alloy - AISI BE17 / 8620
* Hot Rolled Floor Annealed - C1095
* Hard Cold Rolled - C1075 - C109§ ST. LOUIS, MO OSHKOSH, wi
* Most Diversified 8pring Biesl Btock In the Country » ?;;;‘;L::I;HW Ave. :IE':; :,.,n ‘;,ETE;"
STEEL TUBING P.0. Box 57 F.0. Box 2483
: t. Louis, 631 h, ]
* Cold Drawn Seamless Mechanical Ehunl: (3 H?sag-aﬁﬁ%n E;umn::.m :Tr :5_;3-33502
* Drawn Over Mandrel Inside MO: 1-800-392-4243 Toll Fras: 1-800-236-8855
* Cold Drawn Butt Welded Outside MO: Fax # 414-233.5670
* Electric Resistance Walded 1-800-325.0734 Steven W. Ford,
Rounds - Squares - Huctannles 5::1:"3;: 4"?:;:.:3:5 Vica Presidant & Manager
* Structural Tubing - Squares & Rectangles P !

: Branch Manager
* Cold Drawn Seamless - JIC Hydraulic

* Cold Drawn Welded - JIC Hydraulic

s , PROVIDENCE, Rl COLUMBUS, OH
* Bundyweld Copper Brazed - Plain & Tin Coated Clitford Matal Divislon The Brown Bissl Co,
|Coils & Straight Lengths) of Lapham-Hickey Stesl Corp. Div.of Lapham-Hickay Stasl
* Bundywald Electric Resistance Welded gﬂﬂﬂgnﬂlu ﬁ:r:-:!m ?5; I:nrluré ga;d
. § . rovidencs, 2 P.0. Box 1850
Plain & Tin Coated (Coils & Straight Lengths) Phone: 1401) 881-4100 Columbus, OH 43218
SHEET STEEL Toll Frae: 1-800-558-7620 Phone: (614) 443-4881
* Cold Rolled Sheet Steel - All Tempers (C.& S.L) b bl Mot R o
* Hot Rolled P.& O. Sheet Steel (C.& S.L.) Division Prasidant H.J. {Jim) Detty,
* Galvanized Sheet Steel
¥
.TAINLESS STEEL NATIONWIDE SALES COVERAGE
* Cold Rolled Stainless Sheets Toll Free: 1-800-323-8
* Cold Rolled Stainless Coils - All Tempers of free: 5

Fax # 708-496-8504 LAPHAM-HIC




BROWN STEEL CO.

EFFECTIVE DATE 1/1/92
NUMBER 5.1.6
PAGE 1 OF 3

_ REVISION
APPROVED:. .3l

SUBJECT: Receiving inspection—special or customer material

1.0 PURPOSE

I'his procedure describes the method used to receive special order or
customer material.

2.0 APPLICATION

This procedure applies to any material received at Brown Steel for handling
or value added processing. This includes material picked up or received for a
specific customer. This procedure applies to all employees involved in
ordering, receiving, and selling of special products.

3.0 DEFINITIONS

3.1 Value added processing consists of heat treating, surface grinding,
sawing, shearing, burning or any process that increases the value of a
product.

4.0 ASSOCIATED MATERIAL

4.1 Pick up order Figure 5.1.6-2

4.2 Brown Steel Identification Tag  Figure 5.1.6-1
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5.0 PROCEDURE

5.1 The sales department is responsible for issuing a pick up order from a
cuslomer.

5.2 The purchasing department is responsible for issuing a pick up order
from a supplier.

5.3 A pick up order (figure 5.1.6-1) is completed as tollows (1) the name of
the person issuing the pickup order, (2) the date issued, (3) the shop order
number, (4) purchase order or the invoice number (For material returned
for credit), (5) the name and address for pickup, (6) customer name &
address (not required), (7) (8) (9) accurate description of material being
picked up, (10) stock, NCMR number, pick up & return, or pick up and
deliver.

5.4 The receiving supervisor is responsible for assuring proper disposition of
special or customer material.

5.5 The shop supervisor is responsible for receiving inspection.

3.6 Material to be resold is labeled with a Brown Steel “identification tag”
(Figure 5.1.6-1) as follows: on front (1) customer name (2) shop order
number, and on back, a neat and accurate description of the bundle
content.

5.7 The shop supervisor and area personnel are responsible for assuring the
accuracy of all receiving documents. This includes piece counts, tag
comparisons, heat numbers and color codes.

5.8 Customer material held by Brown Steel is subject to the same receiving
inspection as like material received for Brown Steel stock.

5.9 Customer material is clearly marked and stored separately from regular
inventory.

5.10 Special order material is placed in staging area.
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SPECIAL OR CUSTOMER Date 01/01/92 5.1.6
MATERIAL

Page Revision
3 of .3
BROWN STEEL DIVISION ESPERSON:
DIVISION OF LAPHAM-HICKEY STEEL SALEspeRsoN:___ (1)
P.0. BOX 16505 DATE . (2)
751 MARION ROAD
COLUMBUS, OHIO 43216-6505 S.0. 7 (3)

TEL. NO. (614) 443-4881
FAX NO. (614) 443-6371

PICK UP ORDER ONLY

INVOICE § : (4)

PICK UP AT:
(51
CUSTOMER
(6)
REASTN FUR RETURN ANO OR
QUANTITY - DESCRIPTION WE IGHT DISPOSITION OF MATER[AL
(7) (8) (9) (10)

PICKED UP BY:

CUSTOMER SIGMATURE:

‘. Figure 5.1.6-1 Pick Up Order

DATE:
DATE :

ALL OF THE ABOVE MATERIAL MUST BE TAGGED WITH CUSTOMER MAME AND SHOP ORDER NUMBER,




TENSILE REQUIREMENTS

UNR-Leavitt
ASTM A500

*Applies to specified wall thicknesses 0,180 in. (4.57 mm)
and over. For wall thicknesses under 0180 in., the mini-
mum alongaton shall be calculated by the formula: per-

Bt « 12,

Eapplies 10 specilied wal thicknasses 0,120 . (3.05 mm)
and ovar. For lighter wall thicknesses, elongation shall ba

Round Structural Tubing | Shaped Structural Tubing s
tructural
Grade B | Grade C Grade B Grade C Tllbil"lg OLY
O

Tensil Strength, 58,000 62,000 58,000 62,000

min, psi (MPa) (400) (427) (400) (427)

Yield Strength 42,000 46,000 46,000 50,000

min, |:|5| |:MP3:| [29'[” l:31?:| ':31?:' ':3'15] cent elongation in 2 in
Elongation in 2 in. o3 A 218 o A 218

(50.8mm) min, % by agreament with the manufacturer,

ASTM A500 Grade Structural Tubing—0.D. sizes & wall thicknesses ROUNDS
QOUTSIDE = ,_EMINM' WALL TP-"ICKNF'_‘S_5| — =
DIAMETER T r{al (¥} 2y {5} £ {=H
072 | 083 | 095 [ 109 | 120 | 134 ( 148 | 165 | 188 | 203 | 220 | 237 | 250 | 277 | 280 | 313 | 322 | 375 | 406 | 432 | 500 | O O
Decimal |Fraction [15Ga [14Ga.[13Ga [1206a./11 Ga [10Ga |29Ga. [BGa |7Ga. |60Ga. [56Ga | 4Ga | — = — — = | == = — — |Decimal
2875 | 2w [e21s |24 |2p2 (322|353 892 |43 [478 | 540|579 624 | 688701 ] | | 2,875
3000 | 3 225250 (285337 [3e0 (410451 [s500]565 606653600734 | ! 3.000 |
3500 | 3% [2ea|303 345|395 [aaa]4nz 530|588 665|715 771 [ 826 668 | 3500
4000 4 302 | 347 | 396 | 453 | 4597 | 553 | 609 | 676 | 765 | 823 | BAB | 852 1000 111,01 (1112|1233 1265|1452 4000
4.500 | &% 392 |447 | 511 | 561 [ 625|688 | 784 [ mee | 832 [1008[1079]11.35[ 12491262 |1a00[1a37 1852 (1775 e 772196 | 4500
5000 | 5 | 436 [498 569 | 625 [698 [ 767 | @52 | 966 [1040[11.23[1206[1288[1387[14.01 1567|1809 18.52[19.92]21.08 24 03] 5000
5500 | 5% l i 1067 | 11.4812.41| 13.32 | 14.02|15.45)| 15.61|17.34) 17.81 | 20.53 | 22,08 23.38 | 26.70 | 5.500
5563 | 5% | 1079 [11.62[1255[13.48[14 19| 1564 [1580]17.55[ 1802|2078 |22 36|23 67|27 04 | 5 563
s000 | 8 | | 11.67 1257|1358 {1450 ] 1535 1603|1701 [19.01 10,5322 5324 26 25 sa [ 29 57| B.000
5625 B |' i1 12,82 (1382 (15051617 |17.02 |16.78 | 18.87 |21.10 | 21.68 |25.03 ) 26.97 | 28.57 |32.71 | 6.625
7000 | 7 R EE | 13.68 | 14.74 | 15.83|17.12 | 18.02| 19,80 20,10 |22.35 | 22.67 | 26,53 | 28.58 | 30.30 | 34.71 | 7.000 |
7.625 T T 1483 [ 16.08 [17.40 (18.70 | 19.69 | 21.74 | 21,96 | 24.44 (2511 | 20.04 | 31.30|33.18 | 38.05 TSEEI
BE25 | B% | | 16.94 [ 18.26 [ 18.75| 21.23 | 22 36 | 24 70 | 24,95 27.70 | 28.55 | 33.04 | 35,64 | 37,80 | 43,39 | 6.625 |
HS,FS“? Sy 1895|2043 2210 | 23.76|25.03 | 27.65 | 27.95,31.13 3'!9’5-13.'-".&5 3997 (42,41 |48.73| 2.8625
it B 10 1 21,21 2287 |24.74 | 26.81 | 28.04 | 30,98 | 31,31 | 34.89 {]5.56141.55 &4 B5 |47 60| 54,74 | 10,75
11,76 | 1% 23.21 |25.08|27.09 [29.14 [ 30.71 | 33,94 34,30 38,23 [39.30 | 45.56 |49 19 |52.22 |[60.08 | 11.75
1275 | 12% | 2522 |27.20]|28:44 [31.67 [30.38 369037 29|41 57 [42 74 |40 56 | 5o 52 |sema[es42 | 1275

ASTM A500 Grade Structural Tubing—0O.D. sizes & wall thicknesses

OUTSIDE DIAMETER

HOMIMNAL WALL THICKNESS

SQUARE &

RECTANGULAR

SOUARES RECTAMNGLES | 15?62-; ."EE_—?E; Iggjﬁ. .;Eg; 18" | 1;3';; E:(;Bn- B!'ggl- | ang" | Ezgz- I EZég-J 1" 518" | I\ 12"
102 % 112 233 253 276 3.04
2x2 1x3 1-12 x 212 1.88 218 245 | 280 any 3258 354 BB 432 4 B0 4.8 S.d1
218 28 184 | 221 | 251 | 284 | 320 342 | a7 | 409 | 456 486 | 519 573
218 x 218 1144 2 3 1.87 225 255 | 289 327 347 am 416
217 % 237 201 230 260 285 334 356 388 4. 28 475 5.07 542 599
112 2 3 208 233 am 3-;—;—45 370 | 404 4 .44 404 £EX 585 8.24
2402 x 212 | A-12 w 32 ] 2% 3 2.33 267 an: 344 3.90 4.16 455 501 5.58 599 &,40 ?-11 ]
2172 2 3 285 335 aan 433 4 61 505 | 557 623 668 | T15 7.86
3 %3 2 x4 j 212 % 312 3.24 R 418 4758 EOT L 613 B.a7 7.a7 7.80 B.81
2 x 4172 3.52 &4 00 4. 56 5.18 553 606 | 669 7o BOE | BES 8,66
12 ¥ 32 2% 5 3-x d 380 432 403 B.61 504 B.5E T.28 B15 B.TE 940 | 1051
454 258 3x s 436 | 497 | 567 | 646 | 689 | 757 | 847 | 942 | 1013 | 1089 | 1221 | 1483 | 17.27 | 2163
4102 W 4172 [ B 1070 | 1951 1238 | 13Mm 1686 | 18.82 | 2503
L - 3 x7 4 x B | 11,97 | 1268 1389 1562 1908 | 22.37 | 28.43
5102 % 5112 axd I | 13.25 | 1427 | 1538 | 1732 | 2121 | 2483 | 3184
Ex & 4 x8 5x 7 14 .53 15.66 16.88 19.02 | 2334 | 2748 | 35.24
77 40 FOCAnI | e | T 1708 | 1842 [ 1988 [ 2242 [ 2750 | 3258 | ezns
BxA 4 5 2 B x 10 1963 | 2118 | 2287 | 2582 | 31.84 | 3768 | 4B.B5
@x9 B x 12 B x 10 | 2218 | 2395 | 2587 | 2023 | 3810 | 4279 | 5568
10 = 10 Bx 2 | 2473 | 267 2885 | 3263 | 2035 4-7'5“3-‘_52-4'5

This lable is based on commonly used sizes. Other sizes are withn UNR-Leawll's production capabifitses. We smle your inguiry

UNR-Leavitt [~ __ )



UNR-Leavitt

Under our complete control at all
times. Slitting of mill coils is
accomplished on our precision

square or rectangular tubing, the sizing

ASTM A500 TABLES

Over 221t 1o
22 fI. [6.7m) | 441, [6.7 1o
and Under | 13.4m). Incl.

. CHEMICAL REQUIREMENTS ELONGATION
'uts extra quallty Composition. Percent Wall Thickness | Elongation in 2 iu"'
in Structural Tubing Element Heat | Product ii-(mm} (50.8 mm} min, %
Analysis | Analysis Grade B | Grade C
Carbon, Max. 0.26 0.30 0.180 (4.57)
Mﬂtﬂﬂﬂ| M M atrs aﬂd pver 23 21
Carefully controlled steel, purchased aganese, mMax. | — o
v ” 0.165 (4.19) 22
directly from mill sources is used by Phosphorus, Max.| 0.04 0.05 >
UNR-Leavitt when manufacturing Sulfur. Max. 0.05 0.063 0.148 (3.76) 21 1
Structural Tubing. The chemical Bopner when 0.134 (3.40) 20 2
I'rmit; table, top right, indicates . copper steel is 020 018 0720 (3.05) 195 o
relatively low carbon content which specified, min.
offers excellent weld penetration, * 0.109 (2.77) 19 .
cold formability and excellent finish. 0.085 (2.41) 18
Specilied Mill Length Tolerances for Round, 0.083 (2.11) 17
Slitting Square and Rectangular Structural Tubing 0072 (163} 65 =

*Inquire With Us

Twist Tolerances for Square and

in-nouse slitting equipment. Over [Under|Over [Under Rectangular Structural Tubing
Coils are selected from our Length .
on-hand raw steel inventory. Tolerance - i E B Specified Dimension | Maxi- | Maxi-
Corisnatifiedil Yo' | 0| Y of Longest Side. mum | mum
bel I[:;ngth (12.7)| (6.4) |(19.0){(6.4) in. (mmj Twist | Twist
Forming and Welding in.(mm) ARl
Flat, slit coil is gradually and S — A
progressively formed into a tubular e ——————— o I_
‘hap& as it enters the welder. The steel Outside Dimension Tolerances for Square %" (38.1) and under | 0.050 | 138 _;;)
edges are then uniformly fused by our and Rectangular Structural Tubing Over 116" 1o 21" ooge | 1727
electric resistance high frequency e e T e s (38.1 to 63.5), incl. ; :
WRH/IQ PIOCEES o prosice e I]ime%sinn across and mthug QOver 2%" to 47 0.075 | 2.00
provides a homogenous high strength it : e & 0 .
weld. 2%" (63.5) and under| 0.020 (051) 101.6 10 152.4) incl, | 0087 | 242
Over 215" to 31" Qver 6" 1o 8 0.100 | 2.78
Sizing and Shaping (63.5 to 88.9), incl. 0.025 (0.64) {152.4 to 203.2). incl
With our in-line continuous system, Over 3% to 510" Over 87 (203) 0:112 |31
the welded tube then moves through ;Erg e 113% o et | 0030 (0.76) O —
a cooling bath and then a set of S0 el It —————————————
sizing rolls which cold work it down Over 5% (139.7 + 1% ide Dimension Tolerances lor
to the desired finish diameter. For £2) : Ouiats o

Round Structural Tubing

P : ; *Tolerances include allowance for P
antlnn B ihad jw'rth NS o convexity or concavity, For rectangular Plgfge Toé:;acl?ﬁzr;nﬂ-iu]uf
which progressively shape the round sections. the tolerance calculated for L2
tube into the desired configuration. the larger flat dimension shall also 1.900" and v 5%

apply to the smaller flat dimension. Smaller o
This tolerance may be increased 50 per- 2000° and
End Finishing and Cutting cent when applied to the smaller dimen- Tar 2:1 + 75%
Tubes are cut to any practical length sion, if the ratio of cross-sectional g

up to a plant maximum of BO' by either
flying saw-cut or punch cutting. Ends
can be finished by dedimpling and/or
deburring depending on size, gauge,
.and customer requirements.

dimensions is between 1.5 and 3, and
100 percent when the ratio exceeds 3

Mole: Cwiside deametsr measuréments musi be made at least
& in trom esther end of the bubing

Male, Must be measured at least I inlrom sither end of Ehe fubing
T o I T T T

CORNER RADIUS:

Sizes: Max. = 3 x narmal wall thickness

STRAIGHTNESS:

Sizes: Max. = .025" per ft,

SQUARENESS OF SIDES:
Adjacent sides may deviate from 90

by a tolerance of + 2° max
N T T — Y —— N T T L W o owe n




A131t A3t
SPECIFICATION A36 A36 A36 A36 A36 Grade A Grade B
(AASHTO) (M183) (M183) (M183) (M183) (M183)
(M270-36) (M2T70-36) (M270-36)  (M270-36)  (M270-36)
- (ATDS-36) (AT09-36) (AT09-36) (ATD9-36) (AT09-36)
Type of Steel Carbon Carbon Carbon Carbon Carbon Carbon Carbon
Requirements for Delivery AB AfG AB AB AB AB AB
Tensile Strength (ksi) 58/80 58/80 58/80 58/80 58/80 58 58/71
55/65 55/65
when when
ordered orderad
for cold for cold
. flanging  flanging
Yield Strength (Min. ksi) 36 YP 36 YP 36 YP 6 YP 36 YPover 34YP1"  34YP
(Yield Point if 4-8%incl;  and under: 30 when
designated YP) 32 over 32 YP over ordered
8" incl. 1730 for cold
when flanging
ordered
for cold
— ) flanging
Spec. Thickness (Max. in.) 3y e 2 4 over 4 2 2
Lukens Thickness (Max. in.) Iy 12 212 4 18 2 2
Chemical Composition (%) B
Carbon (Max.) 25 25 26 27 .29 260 M
incl.; .23
) over 11/z-2°
Manganese 80120 8020 B5/1.20 B51.20 220 B0A.10;
May be
60110
when cold
flanged or Si
- — is .10 Min, *
Phosphorus (Max.) 04 04 04 .04 .04 05 04
Sulfur (Max. ) 05 05 05 05 05 05 N _.II}4_ -
Silicon 15/.40 15/.40 3 S.f._ 4@ ) 35 Max,
Chromium -
Nickel -
Molybdenum _
Copper .20 Min. .20 Min, .20 Min. .20 Min, .20 Min,
when when when when when
specified  specified gpecifiad specified  specified
Other Elements -
Heal Treatment Required -

*The upper limit of manganese may be exceeded up to 1.65 provided carbon plus 1/6 of manganese content does not exceed 40,

tEquivalent to ABS Grades.

Effective 1991



A3t A131t
SPECIFICATION A36 A36 A36 A36 A3G Grade A Grade B
(AASHTO) (M183) (M183) (M183) (M183) (M183)
(M270-36)  (M270-36)  (M270-36)  (M270-36)  (M270-36)
) _[M’H-ﬂﬂ} (ATD9-36) (AT09-36) (ATOE-36) (AT0S-36)
Type of Steel Carbon Carbon Carbon Carbon Carbon Carbon Carbon
Requirements for Delivery AB AB o AB AB AB AB AG
Tensile Strength (ksi) 58/80 58/80 58/80 58/80 58/80 58 5871
55/65 55/65
when when
ordered ordered
for cold for cold
= - flanging tlanging B
Yield Strength (Min. ksi) 36 YP 3B YP 36 YP 3B YP 36 YP over 34 YP1* 34 vp
(Yield Point if 4-8incl;  and under; 30 when
designated YP) 32 over 32 ¥YP over ordered
8" incl. 130 for cold
when flanging
ordered
for cold
N flanging
Spec. Thickness (Max. in.) 3fa 12 E_‘.Fz_ 4 over 4 2 2
Lukens Thickness (Max. in.) Yy 12 2z 4 18 2 2
Chemical Composition (%)
Carbon (Max.) 25 .25 26 27 .29 26toe A
incl.; .23
over 11/2-2°
Manganese .80/1.20 .B0/M.20 85M1.20 B85M1.20 2YaxC B80M1.10;
May be
60M1.10
when cold
flanged or Si
- is .10 I'u'lini‘
Phosphorus (Max.) 04 04 04 04 .04 05 04
Sulfur (Max.) ) 05 .05 05 05 05 05 04 B
Silicon 15740 15/.40 15440 - .35 Max,
Chromium
Nickel &
_h_lnl_]_r!:danum -
Copper 20 Min, 20 Min. .20 Min. .20 Min. .20 Min
when when when when when
specified  specified  specified  specified  specified
Other Elements -

Heat Treatment Required

*The upper limit of manganese may be exceeded up to 1.65 provided carbon plus 1/6 of manganese content does not exceed 40,

tEquivalent to ABS Grades.

Effective 1991
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PINGEL DESIGN GROUP Sage 1 of 1
Welding Procedure Specification PDG2
‘ WPS Ne. PDG-2 Date 10/22/20028y MJC Tyoe Manval D Maszhine
[ Authorized By Date 10/22/2002 Revision 0 Semi-Aute & Aute [
) | Welding Processies) FCAW - Prequalified T
Supporting PQR(s) .
JOINT T "

Type Lap, ComarandT-Joint

I
Backng Yas 0 Mo T Single Weid ] Deubls Weld l—:
Bacwng Matsrisl
| Root Opening __ Root Faca Dimension N i
| Groove Angle . PRgcius (J-U) o
| MocSegs Yo D O e
Meathod .
BASE METALS POSITION
| WMaterial Spec,  ASTM A28 o ASTM A3 | Posiion of Groove Fillet Al |
! Type or Gade o Vetcal Progression; 2 Up O Cown |
| Thickress: Groove( : ELECTRICAL CHARACTERISTICS
Filet (in )0.128 + Unlimited Transfar Mode (GMAW):
| Diameter (Pipe. ) i Short-Circuting ] Globulsr 3 Spray
| PILLER METALS Cumert AC[] DOCEPE DOCEN [ Puised O
AWS Specificaten AB.20 Other
AWS Cigssification ET1T-1 Tungsten Elestrode (GTAW):
1 -~ T‘ﬂ! —
SHIELDING TR
Flux Gas Argon/Coz | Stringer or Weave Bead Btringer
Composition TE%/25% Muti-pess or Single Pass (per side) Single
Electode-Flux (Clasa) FiowRate 30 CFH Number of Electrodes 1 I
i ___ Qas Cup Size 88" Electrode Spacing Longhudinal
| PREMEAT i K
Preheat Temp., Min. aee table ' irias
Thickness Uplo 34" Te . 12F , Contact Tube to Work Distance 34"
Qver 3id" 13 *-1/2" 8F Pesning NONE |
Gonr T 410 % 21/ 1—50 . ; | Interpass Cieaning /A .
. Over 2-1/2° 226 F _ | POSTWELD HEAT TREATMENT  PWHT Regqured —
Irtatpass Temp., Min, mes table Max 4BQF i Temp. Time
WELDING PROCEDURE g
Layer/Poss Process | Filer Metal Class | Diamete{ Cur. Typs| Amps or WFS  |Volls | Travel Speed | Other Notes
1 | FCAW IEHT-_! Wip="" l?-_ﬂ_ﬁ'_'__;ﬁﬂEl_‘-‘__n_1&5—1_!_5______ s i_ﬂ:iip"n :ar‘ﬂ"m_r_t_wb:l_
f | [

e a e e ‘




¥ e PRty A

18/22/2882 18:31 BL4-B863-B4TS H C MUTTING CO PAGE 237984
PINGEL DESIGN GROUP Page 1 of 1
Welding Procedure Specification PDG
| WPE No.  PDG-3 Date 1022720028y MJC Tyoe Manual T]  Machine [
. I Authorized By Diate Ravision 0 ___ SemiAun aute [
| Walding Process{es) FCAW Pragqualified &
Supporting PQR{s)
| JOINT
Type Butt |
Becdrg Yes® MNo T Simgle Weld 20 Double Weld T | i
Bacerg Material  ASTM A Lo eI )
Root Opaning 14 " Rogt Face Cimensicd Al |_‘
Groove Angled§ DEG Ragius (J-U)
Bacx Gouge Yea © No ®
| Mathod
BASE METALS POSITION T
Material Bpec.  ASTM AJE o ASTM AZS Poaition of Groove  ALL Fille:
Type or Grade o Vertical Progressicn; & up O Down
Thickness: Groove (in ) 0.126 - .76 ELECTRICAL CHARAGTERISTICS
Fillsi{ ) . Trarsfer Mode (GMAWY:
emeier (Fips, ) N ShertCircuiting [ Globular ] Seray O
| FILLER METALS Curentt AC O DCEPX DCEN [ Pulsed O
| AWS Specification A£.20 Other
| AWS Classicalion ET1T-1 Tungsien Electroda (GTAW):
| Size Type
! TECHNIQUE
Bty | o Weave Bead
Flux Gos  Argon/CO2 | Stingercr\Weave Boad Stringer
Composition T8%/25% | Mult-pass or Single Pass (per side]  Multiple
| Electrode-Flux (Sless)  FlowRate 30 CFH Number of Electrodes 1
[ (as Cup Size 58" Electrade Spacirg. Longitudinal
| PREKEAT i
Prehest Temp.. Min. 32 F Angle
Thickness Upto 344" Temperature 32F Contact Tube to Worx Distance 34
Over 34" to 1:1/2" Peening NONE
Orvar 1172 o 213" Interpess Cleaning GRINDER &/OR WIRE BRUSH
Cver 2172 POSTWELD HEAT TREATMENT  PWHT Required M
Imerpass Tamp,, Min, 32F Max. 460 F | Temp. Time
WELDING PROCEDURE
Layer/Pass Process  Filer Matal Class |Dh1mﬂ"l:ur TmlmtorWFH |Vols Trave Speed  Oiber Notes
ALL [FCAW IEHT-'l - 0.045" |DCEP | 185-196 27-31 512 ipm
. | . ! -
U E— | Lo FeL: e |
f \ - I [
(—_—— -> .- I I P = r_ 5
! S i | l s S s _..I_...
: AFSRGIRIEEE o AR RSO SRR | ] i L S e | S S
| .__!. 4 ! |
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PINGEL DESIGN GROUP Page 16f1
Welding Procedure Specification PDG-4
|
| wPsNe,  PDG4 Date 102220028y MJC e Type Mewal T Machre O |
. I Authorized By Date Revision @  Semi-Aute Aute T
|
| weiding Process(es) FCAW Prequalified
| Supparti~g PQR(e)
JOINT l
Tywe Butt,Comer, or T-Joint
Bacairg Yes J Nc O Single Weld B Deuble Weld [ ‘
Bacximg Material
Rogt Openirg 0 Roet Face Dimensior3i16" MIN ‘
| Groove Angle Ragiug (J-U ! [ s oo poa ) B I
W e e e e e e el
Back Gouge Yes O] Ne E Tl e | e [ | i
P S miond 1% L AR Blom Mol ool Bl Ransl o
Method o I bl B o e 0 B
| BASE METALS POSITION
Materlsl Spec. ASTM AM v ASTMA38 Posticrnof Goove ALL =~ Filet
Type o Grade ‘e Vertical Progreasion; E Up ] Down
Thickress: Grosve (17 ) 0.1878 - 078 ELECTRICAL CHARACTERISTICS
| Filetf ) . Transfer Mode (GMAW): .
| Diemeter (Pipe, ) . Shon-Circuting [J  Giobular T Spray O
FILLER METALS Curent AC ) DCEP®E DCEN [J Puised O
| AWS Specification AG.20 Other
Sipe _ Type
CHNI
@ oo i
Flux Ges Argon/CO2 : ki e
Compaoeifion TE%/280 I Mylti-pass or Single Pase [per side) Multiple
Electrods-Flux (Class)  Flow Rate 30 CFH { Number of Elsctroges 1
Gos Cup Size 28" Electrode Spacing: Longitudinal
PREHEAT o . ki
Praneat Temp., Min, 32F T s Mwm.._""
Thickress LUpto 34" Temparsture 32F s
Over 30¢" to 1.1/2" ——— cm"
ELEE S SRS K l &OR
Over 1-1/2" 1o 21/2" rtepass Cleaning  GRINDER 8/0R WIRE BRUSH
| Ovar 2-4/2" | POSTWELD HEAT TREATMENT  PWHT Required
ITterpags Tamp., Min, 32F Max. 480 F | Temp Tima
WELDING PROCEDURE
Leyer/Pess Process | Filer Metal Class | Dismetet Cur Type|Amos o WFS  Vots | Travel Spead | Other Notes
ALL [FCAW  ET1T-1 0.048" |DCEP ‘-ras-ﬁs 2731 [8127pm |
be s sscmen tomm— - e S— | IR S S | . IR i SAIERFCR] i EerterrriH i
e L Eea——— - . |- I —
S P T T, PR o e !
| ! T
___________ (R a8 R vl ey ] -

S S L. S— . . . 1
| i) i AN LN | . !
P 1 MO v St ‘ | l
[T S T |




PINGEL DESIGN GROUP

Page 10f 2
Welding Procedure Specification PDG-1
WPS No. PDG-1 Date 1/29/2002 By MJC Type Manual ]  Machine [
Authorized By Date Revision 0 Semi-Auto [ Auto []
Welding Process(es) GMAW Prequalified [
Supporting PQR(s) N/A-PREQUALIFIED il .
JOINT = o
Type Butt 3
Backing Yes 0 No []  Single Weld [€ Double Weld [] i
Backing Material  ASTM A36 e 5 e Wi e
Root Opening 1/4 Root Face Dimensior -_ -
Groove Angle45 DEG Radius (J-U) |
Back Gouge Yes [1 No &
Method
BASE METALS POSITION
Material Spec.  ASTM A36 to ASTM A36 Position of Groove  Flat Fillet
Type or Grade to Vertical Progression: O up ] Down
richens: Caewm i) D808 - 0375 ELECTRICAL CHARACTERISTICS
Fillet{ ) - Transfer Mode (GMAW):
Diameter (Pipe, ) - R
Short-Circuiting [] Globular []  Spray [
FILLER METALS Current AC [] DCEP[ DCEN [ Pulsed [J
AWS Specification A5.18 Other
AWS Classification ER70S-3 Tungsten Electrode (GTAW):
. Size Type
" SHIELDING THIHE
Flux Gas Argon/CO2 = Stringer or Weave Bead Stringer
Composition 75%/25% Multi-pass or Single Pass (per side) Multiple -
Electrode-Flux (Class) FlowRate 25 CFH Number of Elecirodes 1
Gas Cup Size 5/8" Electrode Spacing: Longitudinal
Lateral
PREHEAT A
Preheat Temp., Min. 50 F _ g i
Thickness Upto 34" Temperature 50 F Gurnlam Tube to Work Distance 314
Over 3/4" to 1-1/2 Peening NONE

Over 1-1/2" to 2-1/2"

Interpass Cleaning  GRINDER &/OR WIRE BRUSH

Over 2-1/2° POSTWELD HEAT TREATMENT  PWHT Required [
Imerpass Temp., Min. 50F Max. 450 F Temp. Time
WELDING PROCEDURE
Layer/Pass Process  Filler Metal Class Diarnatar: Cur. Type Amps or WFS | Valts Travel Speed  Other Notes
ALL GMAW ERT0S-3 0.030 DCEP 160/420 27 T-14 1PM
|oR
'GMAW  ER70S-3 0035 DCEP  175/310 27

0

7-14 IPM




PINGEL DESIGN GROUP Page 2 of 2

Welding Procedure Specification PDG-1
| .
45"
13 \ /[ I
=

‘ MEMO

1) MAXIMUM ROOT F‘_AES THICKNESS: 5/16 ",
| 2) MAXIMUM FILL PASS THICKNESS: 1/4".




PINGEL DESIGN GROUP
Welder Qualification Test Record

Page 1 of 1
SS# 283-T2-7594

| WQTR No. SS# 283-72-7594

WPSNo. PDG-3

Welder Name BRIAN SCOTT

Revision 0

Welder Id 283-T2-7594

Date 10/28/2002

Variables
Process (Table 4.10, Item (1))

Record Actual Values Used In Qualification
FCAW
Transfer Mode (GMAW): Short-Cir, 7]

Qualification Range
FCAW

Globular [] Spray [] Short-Circuiting [

Globular [

Spray [

Type Manual [ 1 Machine [ Semi-Auto (@  Auto[] | Manual [] Machine []  Semi-Auto X Auto []
Number of Electrodes Single [ Multiple [ Single [ Multiple []
Current/Polarity AC[] DCEP & DCEN [J Pulsed [ AC[] DCEP [ DCEN [J Pulsed [
Position (Table 4.10, ltem (4))  Overhead Flat, Overhead
Weld Progression; (Table 4.10, Item (6)) up [ Down [ Up O Down [E
Backing [Table 4.10, Item (7] Use Backing [ With Backing [] Without Backing [
Consumable Insert (GTAW) Use Insert [ With Insert [ Without Insert []
Matenal/Spec. ASTM A36 ~ to ASTM A36 = =
Thickness (Plate). Groove (in ) 0.375 0.125 - 0.75 in
Bhigte- 1Y S vl S 0.125 - Unlimited in
Thickness (Pipe/tube). Groove | i -
Fillet { ) -
| Diameter{Pipe): Groove ( } -
Fillet{ ) -
‘ Motes i
| Filler Metal (Table 10, Item (2)) T
Spec. AS5.20 e BA) BB
Class. ET1T-1
F-No ' Y-
Gas/Flux Type (Table 4.10, item (3)) Argon/CO2 '
Other
VISUAL INSPECTION (4.8.1) Acceptable Yes
GUIDED BEND TEST RESULTS (4.30.5)
Type I Result Type Result
FACE ACCEPTABLE ROOT ACCEPTABLE ;
| |
E Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance Fillet Size Macroatch
Fracture Test R Description
Inspected By Andrew cGoldrick Test No. 61238.003 OrganizationMJC Date 1/27/2003
RADIOGRAPHIC TEST RESULTS (4.30.3.1)
| Film Identification No. | Result Remark
Interpreted By
| Organization
| Test No.
Date i

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSIVAWS D1.1,{ 02 ) Structural Welding Code-Steel,

Manufaciurer

PINGEL DESIGN GROUP

Authorized By

Date




PINGEL DESIGN GROUP

| WQTR No. SS# 283-72-7594

| WPSNo. PDG-3

Page 10of 1
Welder Qualification Test Record SS# 283-72-7594
~ Welder Name BRIAN SCOTT Welder Id 283-72-7594
Revision 0 Date 10/28/2002

. Variables

Record Actual Values Used In Qualification Qualification Range

Process (Table 4.10, Item (1)) FCAW SR
Transfer Mode (GMAW): Short-Cir. (| Globular []  Spray [ Shont-Circuiting [ Globular [ Spray []
Type Manual [] Machine [1 Semi-Auto [
Number of Electrodes Single [ Multiple []
Cument/Polarity AC[] DCEP ] DCEN [] Pulsed [] AC DCEP [] DCEN [J Pulsed []
Position (Table 4.10, Item (4))  Vertical

FCAW

Auto [ Manual ] Machine ] Semi-Auto []  Auto [
Single [0  Multiple [J

Flat, Vertical, Horizontal

Weld Progression: (Table 4.10, tem (8)) Up [ Down [] Up & Down []
Backing [Table 4.10, ltem (7)]  Use Backing With Backing [ Without Backing []
Consumable Insert (GTAW) Use Insert [ With Insert [] Without Insert [
MaterialiSpec. ASTM A36 o ASTM A36 o —
Thickness (Plate). Groove (in ) 0.375 0.125 - 075 in
Fillet{ ) 0.125 - Unlimited in
Thickness (Pipaftube). Groove ( ) B E
| Fillet( ) .
I Diameter(Pipa): Groove ( ) - e .
Fillet | ] ==
Motes
Filler Metal (Table 10, ltem (2))
Spec. AB.20

. Class. ETITA

F-No.

Gas/Flux Type (Table 4.10, ltem (3)) Argon/CO2

i Other
VISUAL INSPECTION (4.8.1) Acceptable Yes
GUIDED BEND TEST RESULTS (4.30.5)
Type Result Type Result
FACE ACCEPTABLE ROOT ACCEPTABLE
Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance 5 Fillet Size Macroetch
Fracture Test m‘ﬂm Description
Inspected By Goldrick TestNo. 61238.002 OrganizationMJC Date 10/28/2002 |
RADIOGRAPHIC TEST RESULTS (4.30.3.1)
Film Identification No. Result Remark
Interpreted By
Organization
‘ Test No. -
'I Date

We, the undersigned, cerlify that the statements in this record are correct and that the test walds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSIAWS D1.1, ( _ 02 ) Structural Welding Code-Steel.

, Manufacturer  PINGEL DESIGN GROUP

Authorized By Date




| WQTR No. 283-72-7594

PINGEL DESIGN GROUP
Welder Qualification Test Record

" Welder Name BRIAN SCOTT

Welder Id 283-72-7594

WPS No. PDG-1 Revision 0

Page 1 of 1
283-72-7594

Date 1/29/2002

|
@

Variables

Process (Table 4.10, ltem (1)) GMAW

Record Actual Values Used In Qualification

Qualification Range
GMAawW

Transfer Mode (GMAW). Short-Cir. [] Globular [  Spray Short-Circuiting [ Globular [ Spray &
Type Manual [] Machine [] Semi-Auto £  Auto [ Manual ] Machine (]  Semi-Auto (] Auto [
Mumber of Electrodes  Single [ Multiple [ Single [  Multiple [
Current/Polarity AC[] DCEP [0 DCEN [] Pulsed ] | ACLCI DCEP ®  DCEN [J Pulsed []
Position (Table 4.10, ltem (4))  Flat
Weld Progression: (Table 4.10, ltem (6)) Up [ Down [ | Up O Down []
Backing [Table 4.10, Item (7)]  Use Backing [ With Backing [] Without Backing [
Consumable Insert (GTAW) Use Insert [] With Insert [] Without Insert []
Material/Spec. ASTM A36 to ASTM A36
Thickness (Plate): Groove{in ) 38 1/8 - Unlimited in
Fillet ( ) 1/8 = Unlimited in
Thickness (Pipe/iube): Groove ( ) -
Fillet( ) -
DiametenPipe). Groove ( ) -
Fillet( ) N
Motes
Filler Metal (Table 10, ltem (2})
Spec. A5.18 )
Class. ERT0S-3
F-MNo.
Gas/Flux Type (Table 4.10, Item (3)) Argon/CO2
Other
VISUAL INSPECTION (4.8.1) Acceptable Yes
GUIDED BEND TEST RESULTS (4.30.5)
Type Result Type Result
FACE ACCEPTABLE
ROOT ACCEPTABLE
Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance Fillet Size Macroetch
| Fracture Test Root Penetration Description
l Inspected By HOWARD SAGER Test No. 61238.001 OrganizationMJC Date 2/7/2002
RADIOGRAPHIC TEST RESULTS (4.30.3.1)
Film ldentification No. Result Remark
Interpreted By
Organization
Test No.
Date il

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSUAWS D1.1,( 02 ) Structural Welding Code-Steel.

Manufacturer  PINGEL DESIGN GROUP

Authorized By Date




PINGEL DESIGN GROUP

Page 1 of 1
Welder Qualification Test Record SS# 274-50-9124
| WQTRNo. SS# 274-50-9124  Welder Name DOUG CRESS Welder id 274-50-9124 ny
| WPSNo.  PDG3 Revision 0 Date 10/28/2002
Variables Record Actual Values Used In Qualification Qualification Range
Process (Table 4 10, kem (1)) FCAW . FCAW
| Transfer Mode (GMAW): Short-Cir. [] Globular []  Spray [] Shaort-Circuiting [ Globular [J Spray [
| Type Manual ] Machine [] Semi-Auto ]  Auto [ Manual [] Machine [] Semi-Auto ]  Auto [
Number of Electrodes  Single [ Multiple [ Single []  Multiple [
Current/Polarity AC[] DCEP ¥ DCEN [] Pulsed [] AC O DCEP [ DCEN ] Pulsed []
Position (Table 4 10, tlem (4))  Overhead Flat, Overhead
Weild Progression: (Table 4.10, ltem (8)) Up [J Down [ Up O Down [
Backing [Table 410, Item (7)]  Use Backing [ With Backing ] Without Backing [
Consumable Insert (GTAW) Use Insert [] With Insert [] Without Insert []
Material/Spec. ASTM A36 to ASTMA36
Thickness (Plate) Groove (in ) 0.375 0.125 - 0.75 in [
Filet( ) | 0425 - Unlimited in '
Thickness (Pipeftube): Groove ( ) . .' -
Fillet( ) ' .
Diameter{Pipe): Groove ( ) -
Fillet{ } ;
Notes .
~ T Filler Metal (Table 10, Item (2))
b Spec. AS.20 )
. Class. ET1TA =
' F-No.
‘ Gas/Flux Type (Table 4.10, Item (3)) Argon/CO2
[ Salged
| VISUAL INSPECTION (4.8.1) Acceptable Yes
I GUIDED BEND TEST RESULTS (4.30.5)
| Type Result Type Result
FACE ACCEPTABLE ROOT ACCEPTABL
|
Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance = Fillet Size Macroetch
Fracture Test Ww"ﬂ-‘-’“ Description
Inspected By Andrew ). McGoldrick Test No. 61238.003 OrganizationMJC Date 2/6/2003
RADIOGRAPHIC TEST RESULTS (4.30.3.1)
"~ Film Identification No, | Result Remark '
Interpreted By — |
[ | Organization :
[ Test No .
Date

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSIVAWS D1.1, |

| Manufacturer

PINGEL DESIGN GROUP

Authorized By

02 ) Structural Welding Code-Steel.

Date




PINGEL DESIGN GROUP

Page 1 of 1
Welder Qualification Test Record SS# 274-50-9124
WQTR No. SS#274-50-9124  Welder Name DOUG CRESS -3 © Welder Id 274-50-9124
WPS No. PDG-3 Revision 0 Date 10/28/2002
. Variables Record Actual Values Used In Qualification Qualification Range
Process (Table 410, ltem (1)) FCAW FCAW
Transfer Mode (GMAW). Shert-Cir. [] Globular [] Spray [ Shont-Circuiting [ Globular [ Spray []
| Type Manual [] Machine [ Semi-Auto ]  Auto [ Manual [] Machine ] Semi-Auto []  Auto [
Number of Electrodes  Single [ Multiple [ Single [0  Multiple [
Current/Polarity AC[] DCEP[J DCEN [ Pulsed ] | AC[J DCEP 0 DCEN[J Pulsed [
Position (Table 4.10, Item (4))  Vertical | Flat, Vertical, Horizontal
Weld Progression: (Table 4.10, tem (8)) Up & Down ] | Up & Down []
Backing [Table 4.10, ltem (7)]  Use Backing X With Backing [ Without Backing []
Consumable Insert (GTAW) Use insert [] With Insert [] Without Insert []
Material/Spec. ASTM A36 o ASTM A36 4
Thickness (Plate): Groove (in ) 0.375 0.125 = 035 in
Fillet ( ) 0.125 - Unlimited in
Thickness (Pipe/tube). Groove ( ) -
Fillet( ) - .
Diameter{Pipe): Groove ( ) T
Fillet { ) .
Notes
Filler Metal (Table 10, item (2)) =
Spec. A5.20
. Class. ETAT-1
F-No. s
Gas/Flux Type (Table 4.10, tem (3)) Argon/CO2 =
Other
VISUAL INSPECTION (4.8.1) Acceptable Yes
GUIDED BEND TEST RESULTS (4.30.5)
Type Result Type Result
FACE ACCEPTABLE ROOT ACCEPTABLE
Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance i Fillet Size Macroetch
Fracture Test RWMC_" Description
Inspected By Andrew J. McGoldrick Test No. 61238.002 OrganizationMJC Date 10/28/2002
RADIOGRAPHIC TEST RESULTS (4.30.3.1)
Film Identification No. Result Remark h
Interpreted By
| Organization
Test No.
Date

. We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSVAWS D1.1,( 02 ) Structural Welding Code-Steel.

Manufacturer  PINGEL DESIGN GROUP Authorized By Date




PINGEL DESIGN GROUP
Welder Qualification Test Recnrd_

Page 1 of 1
274-50-9124

WOQTR No.  274-50-9124 Welder Name DOUG CRESS Welder Id 274-50-9124
WPS No. PDG-1 Revision 0 Date 1/29/2002
Variables Record Actual Values Used In Qualification Qualification Range
Process (Table 410, ltem (1)) GMAW GMAW
Transfer Mode (GMAW): Short-Cir. [] Globular (]  Spray [ Short-Circuiting [ Globular [J Spray [
Type Manual [] Machine [] Semi-Auto [  Auto [ Manual [J Machine []  Semi-Auto []  Auto []
MNumnber of Electrodes Single ] Multiple [ Single [ Multiple [
Current/Polarity AC[] DCEP[E DCEN [] Pulsed [J AC [ DCEP [ DCEN [ Pulsed []
Position (Table 4.10, Item (4))  Flat
Weld Progression: (Table 4.10, ltem (8)) Up [ Down [] Up O Down [
Backing [Table 4.10, ltem (7)]  Use Backing X With Backing [ Without Backing [
Consumable Insert (GTAW) Use Insert [ With Insert [] Without Insert [
| Material/Spec. ASTM A36 to ASTM A36
Thickness (Plate): Groove (in ) k1 1/8 - Unlimited in
Fillet{ ) 18 - Unlimited in
Thickness (Pipeftube). Groove ( ) -
Fillet( ) . '
Diameter(Pipe). Groove| ) .
Fillet{ ) i
Notes
Filler Metal (Table 10, tem (2))
Spec. A5.18 B ~
Class. ER70S-3 3
F-No.
Gas/Flux Type (Table 4.10, Item (3)) Argon/CO2
Other
VISUAL INSPECTION (4.8.1) Acceptable Yes_
GUIDED BEND TEST RESULTS (4.30.5)
Type Result Type Result
FACE ACCEPTABLE
ROOT ACCEPTABLE
Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance Fillet Size Macroetch
Fracture Test Root Penetration Description
Inspected By HOWARD SAGER Test Mo, 61238.001 OrganizationMJC Date 1/29/2002
RADIOGRAPHIC TEST RESULTS (4.20.3.1) |
Film Identification No. | Result Remark i
Interpreted By
Organization -
Test Mo.
Date O !

We, the undersigned, certify that the statements in this record are correct and that the test welds wers prepared, welded, and

tested in accordance with the requirements of section 4 of ANSIAWS D1.1, {

Manufacturer ~ PINGEL DESIGN GROUP

Authorized By

02 ) Structural Welding Code-Steel.

Date




PINGEL DESIGN GROUP

Page 1 of 1
Welder Qualification Test Record S5# 283-72-7594
; WOTR No. SS# 283-72-7594 Weider Name NATE PINGEL Welder Id 286-58-2193 .
WPSNo. PDG-3 Revision 0 Date 10/28/2002 :
. Variables Record Actual Values Used In Qualification | Qualification Range |
Process (Table 4.10, Item (1)) FCAW . FCAW
Transfer Mode (GMAW): Short-Cir. [] Globular []  Spray [ Short-Circuiting [ Globular ] Spray [
| Type Manual [ | Machine [] Semi-Auto [  Auto [ Manual ] Machine [] Semi-Auto =] Auto []
Number of Electrodes Single [ Multiple [ Single []  Multiple []
Curent/Polarity AC[] DCEP ] DCEN [] Pulsed [] AC ] DCEP [ DCEN [ Pulsed []
| Postion (Table 4.10, Item (4))  Owverhead Flat, Overhead E
Weld Progression: (Table 4.10, ltem (8)) Up [ Down [ Up O Down [
Backing [Table 4 10, ltem (7)]  Use Backing (X With Backing [ Without Backing [
Consumable Insert (GTAW) Use ingert [] With Inzert [ Without Insert []
Material/Spec. ASTM A3B o ASTM A3s -
Thickness (Plate): Groove(in ) 0.375 0126 - 075 in
Fillet{ ) Ll 0.125 - Unlimited in
Thickness (Pipe/tube). Groove | ) - =
Fillet () | -
Diameter{Pipe). Groove | ) — -
Fillet( ) I -
Motes .
| Filler Metal (Table 10, Item (2))
f Spec. A5.20
. Class E71T-1
| F-Mo. = SO
‘ Gas/Flux Type (Table 4 10, Item (3)) Argon/CO2
| Other
I VISUAL INSPECTION (4.8.1) Acceptable Yes
GUIDED BEND TEST RESULTS (4.30.5)
T_j'pﬂ . . | Result | Type Result
FACE | ACCEPTABLE l ROOT ACCEPTABLE

{ | | |
Fillet Test Results (4.30.2.3 and 4.30.4.1) I

Appearance Fillet Size Macroetch

Fracture Test Wﬁ_ﬂﬂ-—- Description
| Inspected By Andrew-). McGoldrick TestNo. 61238.003  OrganizationMJC Date 1/27/2003

RADIOGRAPHIC TEST RESULTS (4.30.3.1)
Film Identification No. Result Remark

Interpreted By —
Organization

Test No - )
Date |

| [ !

1 ||

We, the undersigned, certify that the statements in this record are comect and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSUAWS D1.1,{ 02 ) Structural Welding Code-Steel.

| Manufacturer  PINGEL DESIGN GROUP Authorized By Date




PINGEL DESIGN GROUP

Page 1 of 1
Welder Qualification Test Record SS# 286-58-2193
WQTR No. SS#286-58-2193  Welder Name NATE PINGEL " Welderld 286-58-2183
WPS No. PDG-3 Revision 0 Date 10/28/2002
. Variables Record Actual Values Used In Qualification | Qualification Range
Process (Table 4.10, ltem (1)) FCAW FCAW
Transfer Mode (GMAW): Short-Cir. [] Globular []  Spray [J Short-Circuiting [ Globular [ Spray []
Type Manual [] Machine [] Semi-Auto ]  Auto [ Manual [ Machine []  Semi-Auto []  Auto [
Number of Electrodes  Single [ Multiple [ Single []  Multiple [J
Current/Polarity AC[] DCEP [ DCEN [] Pulsed [] AC [ DCEF 0 DCEN [J Pulsed []
Position (Table 4.10, tem (4))  Vertical Flat, Vertical, Horizontal
Weld Progression: (Table 4.10, ltem (6)) Up Down [ Up A Down [
Backing [Table 4.10, Item (7)] Use Backing &l With Backing Without Backing []
Consumable Insert (GTAW) Use Insert [] With Insert [ Without Insert []
Material'Spec. ASTM A36 to ASTM A36 e
Thickness (Plate): Groove (in ) 0.375 0.125 - 0.78 in
Fillet () 0.125 - Unlimited i
Thickness (Pipaftube): Groove | ) .
Fillet{ ) -
Diameter{Pipe). Groove ( ) %
Fillet ) -
MNotes |
Filler Metal (Table 10, Item (2))
| Spec. AS.20
. Class. ET1T-1 "
F-Mo.
Gas/Flux Type (Table 4.10, em (3)) Argon/CO2
Other il
VISUAL INSPECTION (4.8.1) Acceptable Yes
GUIDED BEND TEST RESULTS {4.30.5)
Type Result Type Result
FACE ACCEPTABLE ROOT ACCEPTABLE

Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance Fillet Size Macroetch

Fracture TMWP Description
Inspected By Andrew J. McGoldrick Test No. 61238.002 OrganizationMJC Date 10/28/2002

| RADIOGRAPHIC TEST RESULTS (4.30.3.1)

| Film ldentification No. | Result Remark '
Interpreted By
Organization
Test No.

Date

. We, the undersigned, certify that the statements in this record are carrect and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSUAWS D1.1,( 02 ) Structural Welding Code-Steel.

Manufacturer  PINGEL DESIGN GROUP Authorized By Date




PINGEL DESIGN GROUP

Page 1 0of 1
Welder Qualification Test Record 286-58-2193
WQTR No. 286-58-2193 Welder Name NATHAN PINGEL Welder Id 286-58-2193
WPSNo. PDG-1 Revision 0 Date 1/29/2002
Variables Record Actual Values Used In Qualification | Qualification Range
|  Process (Table 4.10, ltem (1)) GMAW GMAW
| Transfer Mode (GMAW). Short-Cir. [1  Globular []  Spray Short-Circuiting [ Globular [] Spray [ |
| Type Manual [] Machine [] Semi-Auto (] Auto [ Manual [J Machine [ Semi-Auto [  Auto [
| Number of Electrodes  Single (] Multiple [ Single [ Multiple []

Current/Polarity AC[] DCEP [ DCEN [J Pulsed [] AC [ DCEP X  DCEN [] Pulsed [
Position (Table 4.10, ltem (4))  Flat
Weld Progression: (Table 4.10,tem (6)) Up [] Down[] | Up [0  Down [J |
Backing [Table 4.10, tem (7)]  Use Backing ] With Backing [ ] Without Backing [
Consumable Insert (GTAW) Use Ingert [] With Insert [] Without Insert [
Material/'Spec. ASTM A36 to ASTM A36
Thickness (Plate): Groove (in ) 8 1/8 - Unlimited in
Fillet({ ) 118 - Unlimited in

Thickness (Pipe/fube) Groove | } -

! Foe 3 o 2

I Diameter(Pipe): Groove ( ) -

Fillet{ ) -

Motes
Filler Metal (Table 10, ltem (2))

Spec. AS.18
. Class. ER70S-3

F-No.

Gas/Flux Type (Table 4.10, Item (3)) Argon/CO2

Other
VISUAL INSPECTION (4.8.1) Acceptable Yes
GUIDED BEND TEST RESULTS (4.30.5)
Type Result Type Result
FACE ACCEPTABLE
| ROOT ACCEPTABLE -8
! Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance Fillet Size Macroetch
Fracture Test Root Penetration Description
Inspected By HOWARD SAGER Test No. 61238.001 OrganizationMJC Date 2/7/2002
RADIOGRAPHIC TEST RESULTS (4.30.3.1) '
Film Identification No. | Result Remark |
Interpreted By |
Organization i
Test No.
Date

. We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in accordance with the requirements of section 4 of ANSHAWS D1.1, {02 ) Structural Welding Code-Steel.

Manufacturer ~ PINGEL DESIGN GROUP Authorized By Date




SPECIFICATION FOR CARBON STEEL FILLER METALS FOR
GAS SHIELDED ARC WELDING

SFA-5.18

(Identical with AWS Specification A5.18-79)

Scope: This specification prescribes requirements for
bare carbon steel electrodes and rods for use with the gas
metal arc (GMAW), gas tungsten arc (GTAW), and plas-
ma arc (PAW) welding processes.

Note: The values stated in U.S. customary
units are to be regarded as the standard. The
SI units are given as equivalent values to the
US. customary units. The published sizes
and dimensions in the two systems are not
identical and for this reason conversion from
a published size or dimension in one system
will not always coincide with the published
size or dimension in the other, Suitable con-
versions, encompassing published sizes of
both, can be made, however, if appropriate
tolerances are applied in each case.

1. Classification and Acceptance

1.1 Classification. Filler metals in this specification are
classified on the basis of their chemical composition and
the mechanical properties of their weld metal in the
as-welded condition, using the gas metal arc welding pro-
cess (see Tables 1, 2, 3, and 4). Optional procedures are
included which may be used to assure the suitability of
these filler metals for use with the gas tungsten arc and
plasma arc processes. Any filler metal classified under
one classification shall not be classified under any other
classification of this specification.

1.2 Acceptance. At the option and expense of the pur-
chaser, any or all of the test requirements of this specifi-
cation may be used as a basis for acceptance of the pro-
ducts covered by this specification.

1.3 Chemical Composition Requirements. The chemical
composition requirements for bare solid electrodes and

285

welding rods are given in Table 1. The requirements are
based on the chemical analysis of the as-manufactured
filler metal. The details of this analysis are stipulated
in3.3.

2. Manufacture

2.1 Method of Manufacture. The filler metals may be
made by any method that will yield a product con-
forming to the requirements of this specification.

2.2 Soundness and Mechanical Property Test Require-
ments. When required by Table 2, the following tests are
prescribed to demonstrate the soundness and mechanical
properties of weld deposits made using the electrodes
classified herein:

2.2.1 Soundness Test. Radiographs of the weld test
assembly shown in Fig. 1 shall reveal no cracks or zones
of incomplete fusion, nor any porosity or inclusions in
excess of that allowed by the acceptance standards shown
in Fig. 2. The details of this test are stipulated in 3.5.

2.2.2 All-Weld-Metal Tension Test. The all-weld-metal
tension test specimens in the as-welded condition shall
yield results conforming to the mechanical property re-
quirements prescribed in Table 3. The details of this test
are stipulated in 3.6,

2.2.3 Charpy V-Notch Impact Test. The results of the
impact tests shall conform to the as-welded impact prop-
erty requirements prescribed in Table 4. The details of
this test are stipulated in 3.7.

2.3 Retests. If any test fails, two additional tests of that
particular test, as taken from the original test assembly
or from new test assemblies, shall be performed and the
results of both shall meet the requirements prescribed
for that test.

2.4 Standard Sizes and Lengths

2.4.1 Welding rods shall be available in straight lengths
and in continuous lengths wound into coils or onto
spools.



SFA-5.18 1989 SECTION II

Table 1
Chemical compaosition requirements

Chemical composition, weight percent

AWS
Classification?  C Mn Si P s Ni C Mo V cub s S S
0.90 0.40 0.05 002 005
ERT0S-2 0.07 to to to to to
1.40 0.70 0.15 0.12 0.15
0.06 090 045
ER708-3 to to to PR S T
0.15 140 0.70
0.07 100 065
ER7054 to to W S0035 0088 © & & ¢ GSHY eees scce ooss
0.15 1.50 0.85
0.07 050 0.30 0.50
ER7058-5 to to to L e U to
0.19 140 0.60 0.90
0.07 140 0.80
ER70S-6 to to %
0.15 1.85 115 ’

0.07 1.50 0.50
ER70S8-7 to to to SUEE EhEe iow
0.15 2009 0.80

ERTO5-G Mo chemical req'u.l.i::mems"'

Mote: Single values shown are maximums.

a. Electrodes classified ET08-1B in the previous edition of this specification are now classified ER805-D2 in AWS Specification A5.28,
Low Alloy Steel Filler Metals for Gas Shielded Arc Welding.

b. The maximum weight percent of copper in the rod or electrode due to any coating plus the residual copper content in the steel shall
be 0.50.

€. These elements may be present but are not intentionally added,

d. In this classification, the maximum Mn may exceed 2.0 percent. If it does, the maximum C must be reduced 0.01 percent for each
0.05 percent increase in Mn or part thereof,

e. For this classification, there are no chemical requirements for the elements listed, with the exception that there shall be no intentional
addition of Ni, Cr, Mo, or V.

Table 2
Mechanical and soundness tests required
for classification
AWS Classification Soundness test All-weld-metal tension test Charpy V-notch impact test
ER705-2 Required Required Required
ER705-3 Required Required Required
ER7054 Required Required Not Required
ERT70S-5 Required Required Not Required
ER705-6 Required Required Required
ERT0S-7 Required Required Required
ER70S-G Required Reguired Optional®

2. The purchaser and supplier may agree to include this test and determine jointly the impact properties for acceptance,

286



PART C — WELDING RODS, ELECTRODES, AND FILLER METALS

SFA-5.18

Table 3
Mechanical property requirements?
AWS Shielding Tensile strength® 4 Yield strength® 9 Elongation in
Classification gasP min at 0.2% offset, min 2 in. (50 mm)*
ksi MPa* ksi MPa* min, percent
ER708-2
ER708-3
ER705-4 co, 72 500 60 420 22
ER708-5
ERT05-6
ER708-7
As agreed
ER708-G between supplier T2 500 60 420 22

and purchaser

i As-welded mechanical properties welded in accordance with Fig. 1, electrode posjtive.

” CO} = carbon dioxide shielding gas, The use of CO4 for classification purposes shall not be construed to restrict the use of monﬂu;i
ar

shielding gas mixtures. A filler metal classified with CO will also meet the requirements of this specification when
Armn-i'oz or Argon-05 mixtures,

crease 1000 psi (10 MPa)*
strength.

*See Note in the Scope.

Table 4
Impact properties*
AWS Classification Minimum required
impact properties?
ER708-2 20 ft-1b at =20°F
(27 J at =29°C)
ER705-3 20 ft-1b at 0°F
(27 Jat -18°C)
ER705-4 Not Required
ER70S-5 Not Required
ERT05-6 20 ftb at —20°F
(27 ] at -29°C)
ER705-7 20 ft-lb at -20°F
{2771 at =29°C)
ERT05-G As agreed between supplier

and purchaser

a. mwvﬂuenhmm.mpthﬁﬁthihah.ﬁhmmmnb-
tained, shall be disregarded for this test. Two of the thres re-
maining values shall be greater than the specified 20 fi-Ib
(27 I)* energy level; one of the three may be lower but shall
not be less than 15 ftb (20 1).* The computed average value
of the three values shall be equal to or greater than the 20 ft-1b
(27 I)* energy level. (See 3.7)

*See Mote in the Scope.

2.4.2 Bare electrodes shall be available in continuous
lengths wound into coils with or without support, into
drums, or onto spools.

287

Mechanical properties as determined from an all-weld-metal tension test specimen,

For each increase of one percentage point in elongation over the minimum, the yield strength, or tensile strength, or both may de-
to a minimum of 70 000 psi (480 MPa)* for the tensile strength and 58 000 psi (400 MPa)* for the yield

2.4.3 Standard sizes of the rods and electrodes in all
forms are shown in Table 5.

2.4.4 Standard straight lengths shall be 36 + 1/2 in.
(900 £ 20 mm).*

2.5 Finish, Temper, and Uniformity.

2.5.1 Finish. Filler metals shall have a smooth finish,
free from slivers, depressions, scratches, scale, or other
foreign matter that would adversely affect the welding
properties or the operation of the welding equipment.
Copper or other suitable coatings may be used.

2.5.2 Temper. The temper of the filler metals shall be
such that they are suitable for uninterrupted feeding on
automatic or semiautomatic welding equipment. The
tensile strength of as-manufactured filler metals (not
weld deposit) that are wound on spools 12 in. (300 mm)*
and greater in diameter as determined by ASTM Standard
Methods E8, Tension Testing of Metallic Materials,! shall
be as shown in Table 6.

2.6 Coils with and without Support, Spools, Drums, and
Winding Requirements.

2.6.1 Coils without Support. Dimensions and net
weights shall be as specified by the purchaser.

2.6.2 Coils with Support. Standard dimensions and
net weight of coils with support shall be as specified in
Table 7. Liners shall be of such material and design as to
provide adequate protection against damage or distortion

1. ASTM standards can be obtained from the American
Society for Testing and Materials, 1916 Race Street,
Philadelphia, PA 19103.



SFA-5.18 1989 SECTION [I

Preset

10 min

— be— 1 min

1/2 length ———— ’——: 374 }L\
™~ ~™ I

Paint of
temperature
measurement '

I_..g 5 min A
: l ,,Z: t
ST F T
Leg

& min Es O e
i)
All-weld-metal min
tension specimen
~™

e ‘-—'I min

H -
A. Test Plate showing location of test specimens EI_Equmlmu
in. mm
1/4 6.4
a8 a5
1/2 13
) 18.1
1 25
5 125
10 250
Section AA Section BB
B. Orientation of impact C. Location of all-weld-metal
specimen tension specimen

Notes:
1. All dimensions (excluding angles) are in inches.

2. Prior to welding, the assembly may be preset as shown so that the welded joint will be sufficiently flat to facilitate test specimen
removal. As an alternative, restraint or a combination of restraint and preset may be used.

Test conditions

Standard size 0.045 in. (1.2 mm)* 1/16 in. (1.6 mm)*
Shielding gas CDz mz
Electrode feed rate 450 in./min (190 mm./sec)® + 5% 240 in./min (102 mm/sec)* 5%
Nominal arc voltage 2TV B30V
Resulting current, DCRPt 260 10 290 A 330 o 360 A
(DCRP = electrode positive)
Tip-to-work distancet 1 342 1/8in. (19 3 mm)* 3/4 £ 1/Bin. (19 = 3 mm)*
Travel speed 13 ¢ 1in./min (5.5 = 0.5 mm/sec)® 13 £ 1 in./min (5.5 + 0.5 mm/sec)*
Interpass temperature 300 : 25°F (150 + 15°C)* 300 + 25°F (150 + 15°C}*

*See Note in the Scope .,

t  The required combinations of electrode feed rate, arc voltage, and tip-to-work distance should produce welding currents in the
ranges shown. Currents substantially outside these ranges suggest errors in feed rate, tip-to-work distance, voltage settings,
or in instrumentation.

1 Distance from the contact tip to the work, not from the shielding gas cup to the work.

Fig. 1 — Details of test assembly for soundness test, all-weld-metal tension test, and impact test
288



PART C — WELDING RODS, ELECTRODES, AND FILLER METALS

SFA-5.18

Assorted porosity and/or inclusions

Size 1/64 in. (0.4 mm) to 1/16 in. (1.6 mm) in diameter or in length. Maximum number of

weld = 18, with the following restrictions:

indications in any 6 in. {150 mm) of

Maximum number of large 3/64 in. 1.2 mm) to 1/16 in. (1.8 mm) diameter and/or length indications = 3,

Maximum number of medium 1/32 in. (0.8 mm) to 364 in. (1.2 mm] diameter

and/or length indications = 5.

Maximum number of small 1/64 in. (0.4 mm) to 1/32 in. (0.8 mm) diameter and/or length indications = 10.

Large porosity and/or inclusions
Size 3/64 in. (1.2 mm) to 1/16 in. (1.6 mm) in diamerer and/or length,
Maximum number of indications in any & in. {150 mm) of weld = 8.

Fig. 2 — Porosity and inclusion standards for soundness test

of the filler metals due to pormal handling or use. Liners
shall be sufficiently clean and dry to maintain the clean-
liness of the filler metals.

2.6.3 Spools. Dimensions of standard 4 in. (100 mm)*
spools shall be as shown in Fig. 3; dimensions of standard
8, 12, and 14 in. (200, 300, and 350 mm)* spools shall
be as shown in Fig. 4; and dimensions of standard 22 and
30 in. (560 and 760 mm)* spools shall be as shown in
Fig. 5. Spools shall be of such material and design as to
provide adequate protection against damage or distor-
tion of themselves or the filler metal due to normal
handling or use. Spools shall be sufficiently clean and dry
to maintain the cleanliness of the filler metal.

2.6.4 Drums. Outside diameters of standard drums
shall be 15-1/2, 20, and 23 in. (400, 500, and 600 mm).*
Drums shall be of such material and design as to provide
adequate protection against damage or distortion of the
filler metal due to normal handling or use. Drums shall
be sufficiently clean and dry to maintain the cleanliness
of the filler metal,

2.6.5 Each coil with or without support, spool, or
drum shall contain one continuous length of filler metal
made from a single heat or lot of materials.

*See Note in the Scope.

289

2.6.6 Butt welds, when present in the filler metal,
shall be suitably made so as not to interfere with the uni-
form uninterrupted feeding of the filler metal on auto-
matic and semiautomatic equipment.

2.6.7 The filler metal shall be wound so as to avoid
kinks, waves, or sharp bends which would interfere with
the feeding of the filler metal and so that it is free to un-
wind without restriction. The starting end of the filler
metal shall be identified, accessible, and secured.

2.7 Cast and Helix

2.7.1 The cast of coiled filler metals shall be such as
to have imparted a curvature to the filler metal so that a
specimen sufficient in length to form one loop, or a max-
imum of 10 ft. (3.05 meters)* when cut from the pack-
age and laid on a flat surface without restraint, shall form
acircle or portion thereof of the diameter shown for cast
in Table 8.

2.7.2 The helix of coiled filler metals as exhibited by
the ring used to determine the cast, when placed on a
flat surface without restraint, shall be such that the max-
imum distance from any point on the filler metal to the
flat surface shall not exceed the dimension shown for
helix in Table 8,
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L]
* - . -
L] L]
-
. .
- - L] - L]
Medium porosity and/or inclusions
Size 1/32 in. (0.8 mm) to 3/64 in. (1.2 mm) in diameter and/or length.
Maximum number of indications in any 6 in. (150 mm) of weld = 15,
o * . " .
- . . .
- L] - L]
L . - L
L] -
- -
® 4 L
- . L] . . -
-

Fine porosity and/or inclusions
Size 1/64 in. 10.4 mm) 1o 1/32 in. (0.8 mm) in diameter and/or length.
Maximum number of indications in any 6 in. {150 mm) of weld = 30.

Notes:

1. These standards are equivalent to the Grade 1 standards of AWS AS.1, Specification for Carbon Steel Covered Arc
Welding Electrodes.

2. In using these standards, the chart which is most representative of the size of the porosity and/or inclusions present
in the test specimen radiograph shall be used for determining conformance to these radiographic standards.

3, Since these are test welds specifically made in the laboratory for classification purposes, the radiographic requirements
for these test welds are more rigid than those which may be required for general fabrication.

4. See Note in the Scope.

Fig. 2 (cont’d) — Porosity and inclusion standards for soundness test

2.8 Packaging. Filler metals shall be packaged in accord-
ance with the requirements of Table 9.

2.9 Marking

2.9.1 The outside of each unit package shall be legibly

marked with the following information:
2.9.1.1 Specification and classification numbers
2.9.1.2 Standard size and net weight
2.9.1.3 Lot, contrel, or heat number

2.9.2 Marking of any or all overpacking of unit pack-
ages with items listed in 2.9.1 shall be optional with the
manufacturer,

2.9.3 Within the outer wrapping, filler metals in coils
without support shall be identified by tag or otherwise
on the inside end, showing the specification and the clas-
sification numbers; trade designations; size and net
weight; and lot, control, or heat number. The identifica-
tion shall be attached in such a manner that is not read-
ily removable,
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2.9 .4 Filler metals wound on liners or into drums shall
be identified by specification and classification number;
trade designation; size and net weight; and lot, control,
or heat number placed directly on the liners or drums in
such a manner that this identification is not readily re-
movable.

2.9.5 Filler metals wound on spools shall be identified
by the specification and classification number; trade des-
ignation; size and net weight; and lot, control, or heat
number placed on at least one flange of the spool in such
a manner that this identification is not readily removable.

2.9.6 Each coil with support, spool, or drum shall
have the following caution label, as a minimum, per-
manently affixed to the body of the liner, spocl, or
drum in a prominent position and in legible type. Coils
without support shall have a tag bearing the following
caution label in legible type securely attached to the in-
side end of the coil:
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Table 5
Standard sizes*
Form Diameter®
in mm*

0.045 1.2

1/16 0.063 1.6

5/o4 0.078 2.0

Welding rods in straight lengths 3/32 0.094 2.4
1/8 0.125 3.2

5032 0.156 4.0

if16 0.188 4.8

0.035 0.9

0.045 1.2

0.052 1.4

Filler metal in coils with or without support 1/16 0.063 1.6
364 0.078 2.0

3/32 0.094 2.4

7/64 0.109 2.8

1/8 0.125 3.2

0.020 0.5

0.025 0.6

. 0.030 0.8
Filler metal wound on standard 4, 12, 14, 22, and 30 in. 0.035 0.9
(200, 300, 350, 560, and 760 mm)* spools 0.045 1.2
0.052 1.4

1/16 0.063 1.6

jfed 0.078 2.0

3/32 0.094 2.4

Ti64 0.109 2.8

0.020 0.5

0.025 0.6

Filler metal wound on light-weight 1-1/2 1b (0.7 kg)* and 0.030 0.8
2-1/21b (1.1 kg)* 4 in. (100 mm)* spools 0.035 0.9
0.045 1.2

a. Electrodes and welding rods of diameters up to and including 0.045 in. (1.2 mm)* shall not vary more than # 0,001 in. (0.02 mm)*
from the nominal. Diameters greater than 0.045 in. (1.2 mm)* shall not vary more than + 0.002 in. (0.05 mm)* from the nominal

*See Nore in the Scope.

2.10 Rounding-Off Procedures. For purposes of deter-
mining.conformance with this specification, an observed
or calculated value shall be rounded off to the nearest

1000 psi tensile and yield strength, and to the nearest CAUTION

unit in the last right-hand place of figures used in ex- inam m
pressing the limiting value for other values in accordance Weldi g may produl:a fu es and
with the rounding-off method of ASTM E29, Recom- gases hazardous to health.
mended Practice for Indicating Which Places of Figures i i

are to be Considered Significant in Specified Limiting Avoid bmﬂnng these fUI'-I"IBI. and
Values. gases. Use adequate ventilation.
2.11 Certification. For all material furnished under this See American National Standard
specification, the manufacturer certifies (by meeting the Z49.1, Safaty in deing and
requirements of 2.9) that the material, or representative . bli

material, has passed the tests required for classification Cutting, published by the

by this specification. When required by the purchaser, American Walding SOci&tY.
the manufacturer shall furnish a copy of the results of

those tests.
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3. Details of Tests

3.1 Required Tests

3.1.1 The tests specified in 1.3 and 2.2 shall be con-
ducted in accordance with this Section 3.

3.1.2 When required, chemical analysis shall be made
using either 0.045 or 1/16 in. (1.2 or 1.6 mm)* diameter
filler metal; test assemblies for mechanical tests shall be
made using either diameter electrode with the GMAW
process. If the required size is not manufactured, the size
manufactured that is closest to 0.045 or 1/16 in. (1.2 or
1.6 mm)* diameter shall be used for classification pur-
poses.

3.2 Material for Test Plates. Steel to be used for test
plates for mechanical tests shall conform to one of the
following ASTM specifications or their equivalent:

*See Note in the Scope.
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3.2.1 Specification A285, Low and Intermediate Ten-
sile Strength Carbon Steel Plates of Flange and Firebox
Qualities (Plate 50 mm and Under in Thickness), Grade C

3.2.2 Specification A36, Structural Steel

3.2.3 Specification A515, For Carbon Steel Plates of
Intermediate Tensile Strength for Pressure Vessels for
Intermediate and Higher Temperature Service, Grade 70

3.3 Chemical Analysis

3.3.1 An adequate sample of electrode and welding
rod, sufficient for retest if necessary, shall be acquired
to make the prescribed chemical analysis.

3.3.2 Chemical analysis may be made by any suitable
method agreed upon by the supplier and purchaser. In
case of dispute, the procedure in the latest edition of
ASTM E350, Standard Methods for Chemical Analysis
of Carbon Steel, Low-Alloy Steel, Silicon Electrical
Steel, Ingot Iron, and Wrought Iron shall be the referee
method,

Table 6 3.4 Preparation of Test Assembly for Soundness Test,
Tensile strength of as-manufactured All-Weld-Metal Tension Test, and Impact Test

bare solid filler metals® 3.4.1 Test assemblies shall be welded in the flat posi-
tion as detailed in Fig. 1, using the standard size stipu-
Electrode/rod diameter? Minimum required tensile lated in 3.1.2 and the test conditions shown in Fig. 1 for
strength® of electrodes/rods the classification being tested. A welded test assembly
in. nm® ksi MPa* that has warped more than § degrees shall be discarded.

0.030 0.8 Welded test assemblies shall not be straightened.
0.035 09 3.4.2 The test assembly shall be tack welded as pre-
0.040 1.0 135 930 scribed in Fig. 1. The interpass temperature shall be
0.045 1.2 maintained during welding. The heat input shall be as

shown in Fig. 1.

;ﬂ: gggg ;'g } 125 860 3.4.3 If it is necessary to interrupt the welding pro-
; g cedure prescribed in 3.4.2, the assembly shall be allowed
3/32  0.093 2.4 } 80 550 to cool in still air to room temperature. When ready to
1/8 0.125 3, resume work, the assembly shall be preheated to the

&. Applicable only to filler metals wound in coils, in drums, and
on spoals 12 in. (300 mm)* and greater in dlameter.

b. The 0.020 and 0.025 in. (0.5 and 0.6 mm)* diameter elec-
trodes do not have minimum and maximum tensile strengths
specified for them in the as-manufactured condition.

¢ Strength of the electrode/rod, not the weld metal,
*See Nore in the Scope .

interpass temperature and the procedure used for the
weld shall be as prescribed in Fig. 1.

3.4.4 No thermal treatment shall be performed on the
test assembly subsequent to the welding operation.

3.5 Soundness Test
3.5.1 The assembly shall be prepared for radiographic
examination in accordance with the following:

Table 7
Coil with support, standard dimensions and weights*
Dimensions
Standard size Net weight of filler metal®  Inside diameter of liner  Width of wound filler metal, max

in. (mm) b kg in. mm in. mm

All 25 11 12+ 1/8 305:3 2-1/2 65

1/16 (1.6) and larger 50and 60 23 and 27 122 1/8 305:3 4-5/8 120
0.054 (1.4) and smaller S50and 60 23 and 27 12+ 1/8 305:3 b b

& Net weights shall not vary more than 10 percent.

b. As specified by purchaser,
*See Note in the Scope.
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. A -— te—1=-3/4 ¢ 1/32 in.—

(45 = 0.B mm)*®
0.630 + 0.005, - 0 in.—
(16 + 0.13, - O mm)*

AN |

:
|
)

DD |

4 in. max.
{102 mm max)*

Section A=A

* All dimensions are in inches ([millimeters). See Mote in the Scope,
** Dimension B, outside diameter of barrel, shall be such as to permit proper feeding of the filler metals,

t Dimension C, inside diameter of barrel, shall be such that swelling of the barrel or misalignment of the barrel and flanges will not result
in the inside diameter of the barrel being less than the inside diameter of the flanges.

Fig. 3 — Dimensions of 4 in. (100 mm)* spool

T

. 718 * 0 A

-1/16
m *0 B o
=18 H {See Note 2) E 3
ok - =t :_‘\\\ \ AR S 5| Equivalents
f¢ - y # B in. mm*
: 1” = 1168 04
: 7 116 1.6
1-3/4 £ 1/64 e ] M6 1
tu + ul‘} ] \\\\\\/ 1_3}.‘ “
These holes need ﬁ 2.1/32 &2
not be in line & s -
+ 1/18
A 21132 _ o Section A-A
+1.6
52 *18)
Notes:

1. All dimensions are in inches.
2. Dimension B, outside diameter of barrel, shall be such as to permit proper feeding of the filler metals.
* See Note in the Scope.

Dimensions
Spool size c D, maximum
in. mm® in, mm*® in. mm®*
-] 200 2-5/32 = 1/32 55t 1 B 205
12 300 4: 1116 100+ 2 12 305
14 350 4:=1/16 100+ 2 14 355
. Fig. 4 — Dimensions of 8, 12, and 14 in. (200, 300, and 350 mm)* spools
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1-5/16+ 1/8, - 0 in (33 + 3, = O mm)* diam.

Two holes in line
A r‘c—-]

L]
B B

Section A-A
—2-1/2 2 1/16 Rad (63 + 1.8 Rad)
center—to—center

M6 +0, =116 in. (18 + 0, =1.6 mm)* diam.

Two holes in line,
two places

Al dimensions are in inches (millimeters),

t Dimension B, outside diameter of barrel, shall be such as 10 permit proper feeding of the filler metals,

Dimensions
Spool Size D C, maximum
in. mm* in. mm"® in. mm*
22 560 22:1/2 560 13 12 305
30 760 30+ 1/2 760213 13-1/2 345

Spools of 22 and 30 in. (560 and 760 mm) are often referred to as reels.
*See Note in the Scope.

Fig. 5 — Dimensions of 22 and 30 in. (560 and 760 mm)* spools

Table 8
Cast and helix requirements*
Maximum
AWS Standard size Cast helix
Classification Type of package in. (mm) in. mm inn. mm
All 4 in. (100 mm) spools 0.045 (1.2)"and less 4i09 100t0 230 1/2 13
All All except 4 in. (100 mm) 0.030 (0.8) and less 12 min 305 min 1 25
spools 0.035 (0.9) and larger 15 min 3E0 min 1 25
*See Mote in the Scope. .
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Table 9
Packaging requirements®
Package size Net weight of filler metal®
Type of package in. mm* Ib kg*
Coils without support As specified by purchaser® As specified by purchaser®
Coils with support 12 1D 305 ID 25, 50, and 60 11, 23, and 27
4 oD 100 0D 1-1/2 and 2-1/2 0.7and 1.1
8 oD 200 OD 10 and 12 4.5 and 5.5
Spools 12 oD 300 OD 25, 30, and 35 11, 14, and 16
14 oD 350 0D 50 and 60 23 and 27
22 oD 560 OD 250 110
30 oD 760 OD 750 340
15-1/2 OD 400 OD
Drums 20 OD 500 OD As specified by purchaser®
23 oD 600 OD
Straight lengths 36 long 10 and 50 4.5 and 22.7

a. Sizes and net weights other than those specified may be available per agreement between supplier and purchaser.

b. Tolerance on net weight shall be + 10 percent.
¢. Per agreement with supplier.
*See Note in the Scope.

3.5.1.1 The weld ripples or weld surface irregular-
ities on the weld face shall be removed by any suitable
mechanical process to a degree such that the resulting
radiographic contrast due to any remaining irregularities
cannot mask or be confused with that of any objection-
able defect. Also, the weld face shall merge smoothly
into the plate surface. The finished surface of the rein-
forcement may be flush with the plate or have a reason-
ably uniform reinforcement, not exceeding 3/32 in.
(2.5 mm).*

3.5.1.2 The backing strip shall be removed prior to
performing the radiography.

3.5.2 The radiographs shall be obtained in accordance
with the 2-2T level of inspection as stipulated in ASTM
Method E142, Controlling Quality of Radiographic
Testing,

3.5.3 When evaluating the radiographs, 1 in. (25 mm)*
lengths on both ends of the test welds shall be disre-
garded.

3.6 All-Weld-Metal Tension Test
3.6.1 One all-weld-metal tension test specimen, as
shown in Fig. 6, shall be machined from the same test

*See Note in the Scope.

assembly, as shown in Fig. 1, which was examined radio-
graphically.

3.6.2 No thermal treatment shall be performed on the
test specimen.
3.6.3 The test specimen shall be tested in accordance
with the tension test section of the latest edition of
AWS B4.0, Standard Methods for Mechanical Testing
of Welds.

3.7 Impact Test

3.7.1 When required in Table 2, five Charpy V-notch
impact test specimens, as shown in Fig. 7, shall be ma-
chined from the same test assembly, as shown in Fig. 1,
which was examined radiographically.

3.7.2 No thermal treatment shall be performed on the
test specimens.

3.7.3 The impact specimens shall be tested in accor-
dance with the impact test section of the latest edition of
AWS B4.0, Standard Methods for Mechanical Testing of
Welds.

3.7.4 The impact properties of the five specimens
shall be obtained at the test temperature specified in
Table 4.

3.7.5 The average value of the impact properties shall
be computed in accordance with note a, Table 4.
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Mational standard
coarse thread —

class 2 fit il_' P |
\‘—""h"i I E s F | ‘__A___
|

_—

=D
See Note 2
Gt = Gage length. See Note 2.

-

Dimensions of specimen, in.*

Approximate
Specimentt D G C B Lmin A min F, min ares, in.?
TI(RI=-1 0500+ 0.0170 2000:0005 2-1/4 34 5 1 0.375 1/5
(3/8)
Dimensions of specimen, mm*
Approximate
Specimentt &} G C B Lmin Amin F, min area, mm?
TI(R) -1 12.7+ 0.25 50.8+ 0.1 571 181 127.0 25.4 2.5 129
MNotes:
1. Dimensions A, G, and C shall be as shown, but ends may be of any shape 1o fit the testing machine holders as long as the load
is axial.

2. The diameter of the specimen within the gage length shall be slightly smaller at the center than at the ends. The difference
shall not exceed one percent of the diameter.

3. When the extensometer is requiret! to determine yield strength or other elastic properties, dimension C and L may be modified,
However, the percent of the elongation shall be based on dimension G.

4. The surface finish within the C dimension shall be no rougher than 63 u in. (1.6 pm)*,
t1Designations from AWS B4.0-74, Standard Methods for Mechanical Testing of Welds.
*See Note in the Scope.

Fig. 6 — Details of all-weld-metal tension test specimen
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2165 * 1] 0.394 + 0.0
- 0.100 r-0.315 + 0.001

t
] 0.394 + 0.001

"\ — __f i
L; 1/2 length _'I 90" ¢ 10 minutes

of specimen
0.010 = 0.001 radius

Detail of
notch
45° 2 1°

MNote: All dimensions except angles are in inches.

SFA-5.18

51 Equivalents®

mm

0010+ 0.001 0.25: 0.025

0.315:0.001 B
0394 = 0.001 10

2165 *0 55
-0.100

+ 0.025
+ 0.025
+0

- 2.5

*Sea Note in the Scope .

Fig. 7 — Details of Charpy V-notch impact test specimen
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Appendix: Guide to AWS Classification of
Carbon Steel Filler Metals for Gas Shielded Arc Welding

Al. Introduction

ALl This guide is appended to the specification as a
source of information; it is not mandatory and does not
form a part of the specification. The purpose of this
guide is to correlate the filler metal classifications with
their intended applications so that this specification may
be used effectively.

Al.2 Classification System

Al.2.1 The classification system used in this specifica-
tion follows as closely as possible the standard pattern
used in other AWS filler metal specifications. The in-
herent nature of the products being classified has, how-
ever, necessitated specific changes which more ably clas-
sify the product.

Al.2.2 As an example, consider ER70S-2. The prefix
E designates an electrode as in other specifications. The
letters ER at the beginning of a classification indicate
that the bare filler metal may be used as an electrode or
welding rod. The number 70 indicates the required min-
imum tensile strength in multiples of 1000 psi (6.9
MPa)* of the weld metal in a test weld made using the
electrode in accordance with specified welding condi-
tions. The letter S designates a bare, solid electrode or
rod. The suffix 2 relates to the specific chemical com-
position.

Al.2.3 (Optional) At the option and expense of the
purchaser, acceptance may be based on the results of
any or all of the classification tests required by this
specification made on a GTAW test assembly described
in Fig. A1, with a tension test specimen as described in
Fig. A2, and the impact specimen described in Fig. 7.

AL3 Ventilation during Welding
Al.3.1 Three major factors in arc welding which gov-
em the amount of contamination to which welders or
welding operators may be exposed are:
AL.3.1.1 Dimensions of space in which welding is
to be done (with special regard to height of ceiling)
Al.3.1.2 Number of welders or welding operators
working in that space
Al.3.1.3 Possible evolution of hazardous fumes,
gases, or dusts according to the metals and shielding
gases involved
Al.3.2 American National Standard Z49.1, Safety in
Welding and Cutting, discusses the ventilation that is re-
quired during welding and should be referred to for de-
tails. Attention is particularly drawn to Section B,
“Health Protection and Ventilation.”
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A2. Description and Intended Use

A2.1 The following is a description of the characteristics
of the filler metal classifications covered by this specifica-
tion and the intended uses of each classification. The
designations and the chemical composition requirements
for all classifications are given in Table 1 of this specifi-
cation. The as-welded mechanical properties for the vari-
ous filler metals will conform to the minimum require-
ments stated in Tables 3 and 4 of this specification and
the specific classification use.

A2.2 It should be mioted that weld properties may vary
appreciably depending on filler metal size and current
used; plate thickness; joint geometry; preheat and inter-
pass temperatures; surface conditions; base metal com-
position and extent of alloying with the filler metal:
and shielding gas.

A2.3 When filler metals having an analysis within the
range of Table 1 are deposited, the weld metal chemical
composition will not vary greatly from the as-manufac-
tured composition when used with argon-oxygen shield-
ing gas, but will show a considerable reduction in the
content of manganese, silicon, and other deoxidizers
when used with CO, as the shielding gas. This reduction
will cause a reduction of the tensile and yield strengths
of the welds made using CO, shielding gas but these
values will not be less than the minimum values speci-
fied in Table 3,

A24 ER705-2 Classification. This classification covers
multiple deoxidized steel filler metals which contain a
nominal combined total of 0.20 percent zirconium, ti-
tanium, and aluminum in addition to the silicon and
manganese contents. These filler metals are capable of
producing sound welds in semikilled and dmmed steels
as well as in killed steels of various carbon levels. Be-
cause of the added deoxidants, these filler metals can
be used for welding steels which have a rusty or dirty
surface, with a possible sacrifice of weld quality de-
pending on the degree of surface contamination. They
can be used with a shielding gas of argon-oxygen mix-
tures, CO,, or argon-CO, mixtures and are preferred
for out-of-position welding with the short circuiting type
of transfer because of their ease of operation.
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10 min ——————————————=]

b3 rmin 1/2 length ————i
-
Point of
temperature
measurement & min
— 1 as*
"# . T | + Preset
H i
A - L-g 5 min
Impact All-weld-metal
specimens tension specimen
™ -f‘
—] I——1 min

A, Test plate showing location of test specimens

Section AA

B. Orientation of impact

speCimen

Motes:
1. Prior to welding the assembly may be preset as shown so that the welded joint will be sufficiently fiat to facilitate test specimen

Section BB

C. Location of all-weld-metal
tension specimen

51 Equivalents®

in. mim
1/4 6.4
172 127

1 25

5 125

10 250

*See Note in the Scope.

removal, As an alternative, restraint or a combination of restraint and preset may be used.

Standard size
Shielding gas

Travel speed
MNominal arc voltage

Nominal current, DCSP
{electrode negative)

Interpass temperature

2. All dimensions lexcluding angles) are in inches.

Test conditions

3/32 in. (2.4 mm}*

Argon

4 1o 6 in./min (0.17 to 0.25 mm/sec)*

13016V
22010 250 A

300 = 25°F (150 = 15°C)"

1/8 in. (3.2 mm)*
Argon

SFA-5.18

4 to 6 in./min (0,17 to 0.25 mm/sec)*

G019V
250 1o 280 A

300 ¢ 25°F (150 £ 16°C)*

Fig. Al — Details of optional GTAW test assembly for soundness test,
all-weld-metal tension test, and impact test
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Mational standard ; |
coarse thread — } C
class 2 fit | [
- — F F _——
, r Gt I
l l I ' | ; , : ] ] : } { ; i { ||
- D
See Note 2
Gt = Gage length. See Note 2.
Dimensions of specimen, in.*
Approximate
Specimentt s} G Cc B L min A min F, min area, in.?
T(R) -2 0350+ 0.007 1.400:0.005 1.3/4 1/2 312 5/8 0.25 1710
Dimensions of specimen, mm*
Approximate
Specimentt o G c B L omin A min F, min area, mm?
T(RI -2 89:0.18 J56: 013 44% 127 18889 159 6.4 65

MNotes:

1. Dimensions A, G, and C shall be as shown, but ends may be of any shape to fit the testing machine holders as long as the load

2. The diameter of the specimen within the gage length shall be slightly smaller at the center than at the ends. The difference
shall not exceed one percent of the diameter,

3. When the extensometer is required 1o determine yield strength or other elastic properties, dimension C and L may be modified,
However, the percent of the elongation shall be based on dimension G.

4. The surface finish within the C dimension shall be ne rougher than 63 g in. (1.6 um)",
11 Designations from AWS B4.0-74, Standard Methods for Mechanical Testing of Welds,
*See Note in the Scope,

Fig. A2 — Details of optional all-weld-metal tension test specimen for gas tungsten arc welding

A2.5 ER705-3 Classification. These filler metals will
meet the requirements of this specification with either
CO, or argon-oxygen as a shielding gas. They are used
primarily on single-pass welds, but can be used on multi-
ple-pass welds, especially when welding killed or semi-
killed steel. Small diameter electrodes can be used for
out-of-position welding and for short circuiting type
transfer with argon-CO, mixtures or CO, shielding gases.
However, it should be noted that the use of CO, shield-
ing gas in conjunction with excessively high heat inputs
may result in failure to meet the minimum specified
tensile and yield strength.

A2.6 ER70S4 Classification. These filler metals contain
slightly higher manganese and silicon contents than
those of the ER708-3 classification and produce a weld
deposit of higher tensile strength. The primary use of
these filler metals is for CO;, shielded welding applica-
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tions where a slightly longer arc or other conditions re-
quire more deoxidation than provided by the ER70S-3
filler metals. These filler metals are not required to
demonstrate impact properties.

A2.7 ER70S-5 Qlassification. This classification covers
filler metals which contain aluminum in addition to
manganese and silicon as deoxidizers, These filler metals
can be used when welding rimmed, killed, or semikilled
steels with CO, shielding gas and high welding currents.
The relatively large amount of aluminum assures the
deposition of well deoxidized and sound weld metal. Be-
cause of the aluminum, they are not used for the short
circuiting type transfer, but can be used for welding
steels which have a rusty or dirty surface, with a possible
sacrifice of weld quality, depending on the degree of sur-
face contamination. These filler metals are not required
to demonstrate impact properties.




PART C — WELDING RODS, ELECTRODES, AND FILLER METALS

A2.8 ER705-6 Classification. Filler metals of this clas-
sification have the highest combination of manganese and
silicon, permitting high current welding with CO, gas
shielding even in rimmed steels. These filler metals may
also be used to weld sheet metal where smooth weld
beads are desired and steels which have moderate a-
mounts of rust and mill scale. The quality of the weld
will depend on the degree of surface impurities. This fil-
ler metal is also usable out-of-position with short cir-
cuiting transfer.

A2.9 ER70S5-7 Classification. These filler metals have a
substantially greater manganese content (essentially equal
to that of ERT0S-6) than those of the ER705-3 classifi-
cation. This provides slightly better wetting and weld ap-
pearance with slightly higher tensile and yield strengths
‘and may permit increased speeds compared with ER705-3
filler metals. These filler metals are generally recom-
mended for use with argon-oxygen shielding gas mix-
tures, but they are usable with argon-CO, mixtures and
CO, under the same general conditions as for the
ER708-3 classification. Under equivalent welding condi-
tions, weld hardness will be lower than ERT705-6 weld
metal but higher than ER708-3 deposits.

A2.10 ER70S-G Classification. This classification in-
cludes those solid filler metals which are not included
in the preceding classes. The filler metal supplier should
be consulted for the characteristics and intended use.
This specification does not list specific chemical com-
position or impact requirements. These are subject to
agreement between supplier and purchaser. However,
any filler metal classified ER70S5-G must meet all other
requirements of this specification.

A3. Welding Considerations

A3.1 Gas metal arc welding can be divided into four
categories based on the mode of metal transfer em-
ployed. The methods are known as spray, pulsed spray,
globular, and short circuiting type transfer. Spray, pulsed
spray, and globular transfer occur as distinct droplets
detached from the electrode in a fine stream or as glob-
ules. The droplets or globules transfer along the arc col-
umn into the weld puddle. In short circuiting type trans-
fer, the electrode is deposited during frequent short cir-
cuiting of the electrode into the molten poal.

A3.2 Spray Type Transfer

A3.2.1 Spray type transfer welding of carbon steel is
most commonly done with a shielding gas mixture of
argon and 2 to 5 percent oxygen. A characteristic of
spray type transfer welding with argon-oxygen shielding
gas is the smooth arc plasma through which hundreds of
droplets per second are transferred axially from the elec-
trode to the weld puddle. With CO, shielding gas, how-
ever, rapid rate of transfer of droplets across the arc
does not occur unless very high currents are used.
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A3.2.2 Axial spray transfer in argon-oxygen shielding
gas is mainly related to the magnitude and polarity of
the arc current and electrical resistance heating of the
electrode. The high droplet rate (approximately 250
droplets per second) develops suddenly above a critical
current level, commonly referred to as the transition
current. Below this current, the metal is transferred in
drops generally larger in diameter than the electrode at a
rate from 10 to 20 per second (globular transfer). The
transition current is dependent to a great extent on elec-
trode diameter and chemical composition. For 1/16 in.
(1.6 mm)* diameter carbon steel electrodes, a transition
current of 270 amperes (dc, electrode positive) is com-
mon. Alternating current is not recommended.

A3.3 Pulsed Spray Type Transfer. Metal transfer in
pulsed spray arc welding is similar to the spray arc de-
scribed above and occurs at lower average currents.
Lower current welding is made possible by rapid pulsing
of the current between a high level where metal will
transfer in the spray mode and a low level where no
transfer takes place. At a typical rate of 60 to 120 pulses
per second, a melted drop is formed by the low current
arc, then “squeezed off™ by the high current pulse. This
mode permits all-position welding in a manner similar to
short circuiting transfer described below.

A34 Globular Tvpe Transfer. The method of transfer
which characterizes welding with CO, shielding gas is
globular and non-axial in nature. Common practice with
globular transfer is to use low arc voltage to cause a
“buried arc” which produces deep penetration and mini-
mizes spatter. For this type of transfer, 0.045 and 1/16
in. (1.2 and 1.6 mm)* diameter electrodes are normally
used at welding currents in a range of 275400 amperes
(dc). The rate of droplets (globules) transferred ranges
from 20 to 70 per second depending on the electrode,
welding current, and voltage.

A3.5 Short Circuiting Type Transfer. This method of
gas metal arc welding is generally done with (LO30 to
0.045 in. (0.8 to 1.2 mm)* diameter electrodes, using
lower arc voltages and amperages than spray arc welding,
and a power source designed for short circuiting transfer.
The electrode short-circuits to the work piece, usually at
a rate from 50 to 200 times per second. Metal is trans-
ferred with each short circuit and not across the arc.
Short circuiting gas metal arc welding of carbon steel is
most commonly done with shielding gas mixtures of
argon-CO, or with 100 percent welding grade CO,. Pen-
etration of welds made with CO, shielding gas is greater
than with argon-CO, mixtures. Shielding gas mixtures of
50 to BO percent argon-remainder CO, result in higher
short circuiting rates and lower minimum currents and
voltages than with CO, shielding. This can be an advan-
tage in welding thin plate.

*See Note in the Scope.



chapter on the specific base metal. The size of the elec-
trode wire to be used depends upon the welding position
and the variation of the gas metal arc welding process.

The basis for selecting the shielding gas involves
the type of electrode, the type of base metal, the weld-
ing position, the variation of the process, and the desired
weld quality., The recommended shielding gases for
different metals and process variations will be covered
in Chapter 13 or 14 for the particular metal to be welded.

In order to establish a basis for selection of process
variation, it is necessary to know the capabilities and
normal applications for each of the process variations.
Figure 5-33 is a chart which shows the variations, the
type of metal transfer, the base metals that can be
welded, the welding position capabilities, and the recom-
mended welding stielding gas. This will simplify the
selection of materials necessary to utilize each variation
of gas metal arc welding.

Depositron Rates and Weld Quality

Each of the variations has a considerable range of

SECTION 53
GAS METAL ARC WELDING (GMAW)

deposition rates based on the weld procedure employed.
Figure 5-36 shows the relationship of deposition rates
for the variations and the different electrode sizes that
would be used. This chart is based on the utilization of
carbon steel base metals and electrodes.

For welding nonferrous metals, deposition rates
vary considerably due to the density of the metals being
welded.

The deposition rates of gas metal arc welding are
higher for the same welding currents than are obtained
with shielded metal arc welding. These higher rates
occur because there is no electrode coating that must
be melted. The current density on the small diameter
electrode wires is much higher than with covered elec-
trodes, which contributes to the higher deposition rates
for the same welding current. The tip-to-work distance

Process Variation MIG CO, Fine Wire Spray Arc Pulsing
Shielding Gas Inert Gas CO4y CO5 or CO3 + Argon Argon + Oxygen Inert Gas
{C-25) {1 1o 5%
Matal transfer Various Globular Short circuiting Spray Discreta
Matals to be welded Al & Al alloys Low carbon & med. Low carbon & medium Low carbon & med. Alum,
Stainless steels carbon steel—Low carban steels—low carbon steels—Low Nickel
nickel & nickel alloy high strength alloy high strength alloy high strength Steels
alloys—copper steels steels—some stainless steels Nickel
alloys, Ti, ete. steels. Allays
Matal ickness 12 gage (.109") 10 gage (.140™) 20 gage (.038"). Up 1/4" ra 1/2 with Thin to
0 3/8" without Up to 1/2" without to 1/4", Economical no pregsration. Max unlimited
bevel preparation bevel preparation in heavier metals for thickness practically thickness
max, thickness— vertical & overhead unlimited,
practically un- walding.
limited.
Welding positions All positions. Flat & horizontal All positions (also for Flat & horizontal All
pipe walding) with small electrode pasition
wire all positions
Major advantages Welds mast non- Low cost gas- Thin material—will Smooth surface— Usas
ferrous metals— high travel speed bridge gaps—min. deep penetration larger
min, clean-up deep penetration clean-up high travel speed electrode
Limitations Cast of gases Spatter removal Unecanomical in heavy Position—min. Expension
sometimes required thickness-except out thickness power
of position source
Appearance of weld Fairly smoath Relatively smooth Smooth surface— Smoath surface— Smoath
convex surface S0ma spatier relatively minar spatter minimum spatter surface
Travel speeds Up 1o 100 IPM Up to 250 IPM Max. 50 IPM-semi-auta, Up ta 150 IPM Up to
100 IPM
Flange of electrode Dia.-~.035, .045, Dia.-.045, 1/16 Dia.-.030, .035, .045 Dia.-.035, .045, 1/16, 5/64,
Wire sizes—inches 1/16, 3/32 6/64, 3/32 1118, 3/32 3/32,1/8

FIGURE 535 Vanations of the gas metal arc welding process.
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Electrode Welding Arc Wire Travel Shielding

Material Thicknaess (1) Dia. Current Voltage Fead Speed Gas Flow

Fraction Decimal mm in. mm Amps-DC Elec. Pos ipm ipm CFH (3)

85

24 ga. 0.025 0.6 0.030 0.8 30-50 1817 100 12-20 1520
22 ga. 0.031 0.8 0.030 0.8 40-60 1817 'Igg 18-22 1520
20 ga. 0.037 0.9 0.025 0.9 55-85 1517 T;: 3540 15-20
18 ga. 0.050 1.3 0.035 0.9 70-100 16-19 ::g 3540 1520
1116 0.063 1.8 0.035 0.9 80-110 17-20 ::g 3035 20-25
5/64 0.078 2.0 0.035 0.9 100-130 18-20 ;;:’ 25-30 20-25
1/8 0.125 3.2 0.035 0.9 120160 19-?12 1.2’;3 20-25 20-25
1/8 0.125 3.2 0.045 1.1 180-200 20-24 g;g 27-32 20-25
Ine 0.187 4.7 0.035 0.9 140-160 19-22 39?3 14-19 20-25
36 0.187 4.7 0.045 1.1 180-205 20-24 ;1: 18-22 20-25
1/4 0.250 6.4 0.035 Q.9 140-160 18-22 gg 11-15 20-25
1/4 0.250 6.4 0.045 1.1 180-225 20-24 z—";g 12-18 20-25

MNote: Singlepass flat and horizontal fillet position. Reduce current 10 to 15% for vertical and overhead welding.

[1) For fillet and groove weids. For fillat welds size equals metal thickness, For square groove welds the root opening
should egual 1/2 the metal thick ness,

(3] Shielding gas is CO3 or mixture of 75% Argan + 25% CO4,

FIGURE 538 Short circuiting trgnsfer (fine wirel variation of gas metal arc welding.
Electrode Welding Are Wire Travel
Material Thicknass Type of Dia. Current Valtage Feed Speed CO; Gas
Ga. in. mm Weid (a) in. mm Amps-DC Elee. Pog. ipm ipm Flow CFH
18 0.050 1.3 Fillat 0.045 1.1 280 26 350 180 25
square groove 0.045 1.1 270 5 3a0 180 25
16 0.063 1.6 Fillet 0.045 1.1 325 26 360 150 35
squara groove 0.045 1.1 300 8 350 140 a5
14 0.078 2.0 Fillat 0.045 1.1 325 27 360 130 35
square groove 0.045 1.1 325 29 360 110 15
square groove 0.045 1.1 330 | 350 106 35
1 0.125 3.2 Fillet 118 1.6 380 28 210 85 35
SqQUArE groove 0.045 1.1 350 29 380 100 i5
316 0.188 4.8 Fillet 1716 16 425 n 260 5 35
square groove 11186 1.6 425 a0 320 76 a5
square groove 1/18 1.6 375 n 260 70 35
14 0.250 6.4 Fillgr 5/64 2.0 500 32 185 40 35
square groove 1/16 1.6 475 32 340 55 35
38 0.375 95 Fillet 3/32 24 550 34 200 25 35
square groove 3/32 24 575 34 160 40 35
1/2 0.500 127 Fillat 3/32 24 625 16 160 23 i5
square groave 3132 24 625 35 200 3 356
{1} Far mild carban and low allay steels on square groove weids backing is required.
FGURE 53 Globular transfer varation fC!Jz.fg'as metal arc welding.
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Martarial Mumber Electrade Welding Are Wire Traval Shielding
Thickness Type of of Dia. Current Voltags Feed Speed Gas (3)
in. (1] mm Weld Passes in. (20 mm Amps-DC Elec. Pos. ipm ipm Flow CFH
Fillet or
1/8 3.2 square groove 1 1116 1.6 300 24 165 as 40-50
Fillet ar
ans 4.8 squara groove 1 118 16 350 25 230 32 40-50
Vee 325 24 210
1/4 6.4 groove 2 1116 1.8 375 25 260 30 40-50
Vs 400 26 100
1/4 6.4 groove 2 3132 24 450 29 120 35 40-50
1/4 6.4 Filler 1 1116 1.6 350 25 230 32 40-50
1/4 6.4 Fillet 1 /32 2.4 400 26 100 a2 40-50
Ves 325 24 210
a8 9.5 groove 2 11186 1.6 375 5 260 24 40-50
Vea 400 26 100
3/8 85 groove 2 3/32 2.4 450 2 120 2B 40-50
3/8 8.5 Fillet 2 1186 1.6 380 25 230 20 40-50
3/8 8.5 Fillar 1 3732 24 475 27 110 20 40-50
Vee 325 24 210
groove 375 2% 260
172 12.7 3 116 1.6 375 6 250 24 40-50
Vee 400 26 100
groove 450 29 120
12 12.7 3 3/32 2.4 425 27 110 30 40-50
1/2 12.7 Filler 3 116 1.6 350 25 230 24 40-50
1/2 12.7 Fillet 3 332 24 425 27 105 26 40-50
110
Doubie 325 24 210
Vs 375 26 260
3/4 19.1 Groove 4 116 1.6 350 25 230 24 40-50
Double 400 26 100
Vee 450 29 120
3’4 19.1 Double 4 3732 2.4 425 27 110 24 40-50
3/4 18.1 Fillet -] 11186 1.6 350 25 230 24 40-50
3/a 19.1 Fillat 4 3/32 24 425 27 110 26 40-50
1 24.1 Fillet 7 116 1.6 380 25 230 24 40-50
1 24.1 Fillat B8 3/32 24 425 27 110 26 40-50

Use aniy in flat ana harizontal fillar position,
{1} Far fillet weids, material thickness indicates fillet weld size.
{3) Shielding gas is argon plus 1 to 5% oxygen,

FIGURE 540 Spray arc transfer variation—gas metal arc welding.

The interrelationship of the welding variables will be
covered completely in Section 5-5.

Tips for Using the Gas Metal Arc
Welding Process

Semiautomatic welding using the short circuiting
metal transfer is easy to use. Experienced shielded
metal arc welders or people with no welding experience
can learn this process variation in a relatively short time.
Production welding can be learned in a few days,
whereas pipe welding may require 80 to 120 hours of
training.

It is important to use the correct welding technique
when welding semiautomatically. The electrode wire

should be directed to the loading edge of the puddle for
optimum results. For out-of-position welding the puddle
should remain small for best control.

The gun tip-to-work distance known as stickout
must be closely controlled, If the stickout becomes too
long the electrode will become overheated and will
minimize penetration. Also, when the gun nozzle is too
far from the arc, the shielding gas efficiency is reduced.
Normal nozzle-to-work distance should be approximately
one to one-and-one-half times the inside diameter of the
gas nozzle being used.

Another important factor is the angle the gun nozzle
makes with the work. Two angles are involved. One is
known as the travel angle, the other is the work angle.
The work angle is normally half the included angle
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The secondary adjustable variasble "nozzle angle" refers to the position =
of the welding gun with respect to the joint. This is described as

. shown, by two angles - Transverse and Longitudinal.

The transverse esngle refers to the relationship of the welding gun and

weld joint in a plane perpendicular teo the direction of travel.

The longitudinal angle refers to the angle beiween the center line of

the welding gun and & line perpendicular to the axis of the weld.

This is the angle referred to as the "nozzle angle".

TRANSVERSE TRANSVERSE
ANGLE ANGLE

LONGITUDINAL

ANGLE AXIS OF WELD

*

i

LONGITUDINAL

/ ANGLE
—ﬁw

&

&”/ A’;rs OF WELD !

Diagram of Transverse and Longitudinal Nozzle Angles

This angle is further described as either a trailing (pulling) or =&
leading fpushing] angle.
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ARC VOLTAGE

Section 14

Page ¢

ARC VOLTAGE - WELDING CURRENT RATIO
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ILLUSTRATION NO. 14-7 : ARC VOLTAGE - WELDING CURRENT RATIO
NECESSARY FOR ARC STABILITY.
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WELDING CONDITIONS vs BEAD HEIGHT
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WELDING CONDITIONS vs BEAD WIDTH

30 ] i 1

25 |- =

TRAVEL ]
SPEED
I;P.,M. I5 -

30 -

® =

ARC
VoLTS [
20 -
15 - -
= z=
300 -
250 -
WELDING
CURRENT 200 - - -
AMPERES
160 - -
100 — ; =

® =
' l [ | r I I I

0
—— INCREASING BEAD WIDTH —

ILLUSTRATION NO. 14-12 EFFECT OF TRAVEL SPEED, ARC VOLTS, AND WELDING
' CURRENT ON BEAD WIDTH.




Page 18

Illustration 14-15 BURN-OFF RATE vs WELDING CURRENT
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Short-arc
and spray transfer

made simple

Teach operators fundamentals of gas metal arc welding,
simple starting parameters for the wire size and the best transfer mode,
and how to optimize parameters for the right heat input.

By Ed Craig
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f your shop cannot jus-
tify purchase of solid-
state welding ma-
chines that practically set them-
selves, shortening setup and adjust-
ment time, take hope. Teaching
operators how to set starting param-
eters for a few filler metal diameters
and how to optimize those parame-
ters for any job on your old ma-
chines can do almost as much to im-
prove welding productivity in your
shop as buying new machines.
When your operators know the
fundamentals of gas metal arc weld-
ing (GMAW), and how to set up and
adjust parameters, they will be able
to select the best metal transfer
mode and then make welds quickly.

A new job with a different joint or |

weld position will no longer delay
production,

Teach the basics

Well-trained operators under-
stand that GMAwW enjoys application
throughout industry because it
transfers weld metal productively
in short-circuiting, globular, and
spray transfer modes. Globular
transfer is sensitive to current level-
shielding gas combinations—at
high current levels using CO;
shielding it produces erratic con-
tour and spatter. In contrast, short-
circuiting and spray transfer pro-
duce smooth, sound welds in most
applications.

Be sure that operators realize that
in short-circuiting transfer the
welding wire contacts the work 20
to 200 times per second, depending
oncurrent level, shorting out the arc
and depositing a drop of molten
filler metal at each contact. And that
in spray transfer, small droplets of
metal, no larger than the wire di-
ameter, cascade across the arc gap,
depositing on the work.

Short-circuiting

. is a low-heat (low-current)
process that uses small-diameter
wires. Sheet metal fabricators and
auto-body shops use 0.023- and
0.030- inch diameters; 0.035- and
0.045-inch wires join thicker mate-
rial.

The typical current range for
0.023- to 0.045-inch wire is 40 to 225
A Short circuits produce small, fast-
freezing weld puddles, ideal for
welding material less than 1/8 inch
thick, welding out of position, mak-
ing root passes, and filling gaps.

Spray transfer

... takes place when current is
above a certain level (the level de-
pending on wire size)and shielding
gas is at least B0 percent argon. The
high current induces a magnetic
field around the end of the wire to
pinch off the molten drops. The
magnetic field produces a radial-in-
ward force on the ionized gas in the
weld zone, which keeps droplets
maving straight from the end of the
wire to the weld.

Using 0.045-inch wire at 190 A in
short-circuiting transfer deposits
5 Ib/h; with shielding gas high in
argon and 300-A current, spray
transfer deposits the same wire at 9
to 10 Ib/h. The result is high-rate
deposition, and high-quality, spat-
ter-free welds in flat and horizontal
positions. The main disadvantages
of spray transfer, due to its high
heat, is that it is not practical for
overhead and vertical-up welds and
for ferrous material thinner than
1/8inch.

Setup for short-circuiting

Each wire size requires a specific
current. For optimum welds the
wire must feed at a rate just slightly
faster than the melt-off rate at its

OPTIMUM CURRENTS
FOR COMMON STEEL WIRES
Wire dia., Short-circuiting Minimum current, A,
in. transfer current, A for spray transfer
0.030 50to 150 160
0.035 7510175 185
0.045 10010 225 235

SHORT-CIRCUITING MODE

NN\

Drop begins to form in the heat of
the arc.

Drop advances towards the base
metal-weld puddie.

Drop touches the base metal-
weld puddle, forming a short
circuit; the arc goes out.

Drop transfers to the weld
puddle; the arc reignites, and a
new drop begins to form.

SPRAY MODE

Fine droplets melt off the end of
the electrode and transfer to the
base metal across the welding
arc.

MY BE WELDING DESIGN & FABRICY
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WIRE FEED SPEED VS. CURRENT
FOR LOW-CARBON STEEL WIRES
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Welding current (dcrp), A

DIAL SETTINGS FOR WIRE SPEED DRIVE

For thickress over 1/16-inch
mital sethre tor shom-carcus
transieris 12 o ciock

For spray transfer, initial setting
is 3 o'clock.

L e A Sk s e

end; for 0.030- to 0.045-inch wires,
short-circuiting uses wire feed
speeds from 100 to 300 in./min.
Must dial-control wire feeders for
CMaW feed wire at the middle of this

Simple steps help an operator set up
and optimize welding parameters
for short-circuit or spray transfer.
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range, 200 in./min, when set ap-
prosimately at top center—the 12
o'clock position; digital control
feeders set at 200 At this setting a
machine delivers B0 to 90 A for
0.030-inch wire, 120 to 130 A for
0.035-inch, and 190 to 200 A for
0.045-inch, all sound mid-range
values

Setting the correct voltage is crit-
ical for optimizing short-circuiting
parameters. Vollage typically
ranges from 13 to 23 V; the middle

FEL MM PEERIFA O FA RS, R

setting of thisrange, 18 V, isan ideal
starting point for 0.030- to 0.045-
inch wire when welding material
thicker than 1/16 inch. For those
thicknesses the operator will usu-
ally find that the optimized setting
for 0.030-inch material is 17 V and
for 0.045-inch, 19 V. For materials
less than 1/16 inch thick and for
welding gaps and root passes, the
starting setting is 16 V, These are
welding voltage settings, not open-
circuit \'ultage (OCV) settings. Set
OCV 3to 7 volts higher, depending
on power supply characteristics, to
compensate for voltage drop
through the welding circuit.

Optimizing the settings

Setting the machine at 16 V for
thinand 18 V for thick material, and
with the wire feed at 12 o'clock or
200 in./min, the operator makes a
trial weld, and decides whether the
weld needs more or less heat. For
less heat, his first optimizing step is

to reduce wire speed by turning the
dial counterclockwise to the 11
o'clock position or setting the digi-
tal control at 180, If this does not
produce the desired results, he re-
turns the dial to top center (digital
to 200), and reduces welding volt-
age by one volt. If further adjust-
ment is needed, he repeats the first
step, reducing wire feed speed. To
raise heat, he reverses the steps, ad-
justing dials clockwise,

For final tuning, the operator lis-
tens for a consistenly smooth, crisp,
crackling arc. He increases wire
feed speed in small increments to
increase crackle, slows it to reduce
crackle.

With variable inductance

A power supply that has in-
ductance control can add resistance
that delays surges in current flow
upon short-circuiting, reducing the
force of the miniature explosions
{the strength of the crackling
sound) and increasing arc-on time,
which adds heat to the weld. The
added heat improves wettability
and surface appearance.

If his power supply has variable
inductance, the operator sets the
machine at the nominal values for
0.035-inch wire—200 in./min and
18 V—and tries a weld on a clean
piece of stock. Increasing induc-
tance slightly, he makes another
weld, and compares spatter of the
two welds. He continues to increase
inductance in small steps until spat-
ter is minimal. Note that variable
inductance has minimum impact
when current is less than 120 A;
benefits increase as wire size and
current increase.

Spray transfer starting points

The high currents of spray trans-
fer require high wire-feed speeds.
With 0.034-inch wire, atypical spray
setting would be 200 A and 400
in./min: for this wire size, the oper-
atorsets a dial-control wire feeder at
the 3 o’clock position, digital con-
trol at 400in./min.

Spray transfer voltage ranges
from 23 to 33 V. The middle of this
range, and the starting point for
0.035-inch wire, is 28V, 10V higher
than for short-circuiting transfer.

s
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: 0.125-inch
4 minimum
: Al positions Gape Thick material
1 Make initial settings z
bakos o B 8 : _ " Digital
: ' : 4\0(0]
‘._ i 2 e FEE 1. rmin
. i D WIRE FEED
B0 Ar-20 CO; [t BO Ar-20 CO;
i or other
Ar-CO; mixes
Dial | Dial
WELDVOLIS WELD VOLTS
10 3o 10 20 3!
Start at 18 \V; for material Startat28V
1 less than 1/16-inch thick,
r startat 16 V.
i
4 3, Adjust settings as indicated by results of trial welds.
. 1. To increase penetration, increase wire feed speed 1. Listen to the arc: it should have a quiet spraying
: to next control number (for digital control, by sound with intermittent crackle.
40in.fmin) 2. If the crackle is almost constant, reduce wire feed
2. For more penetration, maammltagubﬂv speed.
Reverse the procedure for less penetration. 3. If the arc has no crackle sound, increase wire feed
3. If the arc has a harsh, crackling sound, reduce wire speed.
feed speed.
Use 29 V for 0.045-inch and 27 V for  sition, then lowers voltage by one
0.030-inch. volt, If heat is still too high, he re- ) i
duces wire-feed speed as before. For  Arc crackle quides the fine tuner—
Fine-tuning spray transfer more heat, he reverses the adjust-  gmpoth and {'l"fﬂp fﬂi’" short Cf?'fl-i'-f.”ﬂg:
As with short-circuiting transfer, ments, moving the knob clockwise . X
the operator makes a trial weld and  orincreasing the digital value. intermittent fﬂr spray f'."'ﬂﬂ'SfE’r.
judges whether he needs less or Final tuning is again by arc __ :
more heat. For less heat, he reduces  sound. If the arc has no crackle, he
wire feed speed, turning the knob  increases wire feed speed until  tip. If crackling is loud and almost

counterclockwise, from 3 to 1:30  crackle just begins. He wants an in-  continuous, he reduces wire feed
o'clock (to 300 in./min on the digi- termittent crackle that ensures a  speed until it is intermittent Spray
tal meter). If that doesn’t do the job, wire feed speed just high enough  transfer is extremely hot, requiring
he returns wire feed to the base po-  not to burn back the wire to the gun  a water-cooled torch or a torch rated
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FOR WELDING ALUMINUM

USE SPRAY TRANSFER

Because aluminum has a low
melting point and a high heat
transfer rate that causes rapid
solidification of weld metal, Spray
transfer is the best mode for this
material.

Using typical wire diameters,
3/64 and 1/16-inch, guideline pa-
rameters are 22 V and 150 to 250
A, achieved with wirefeed spead
of 300 to 400 in./min. Set dial
wire-feed between 1 and 3
o'clock, digital control at 350,
and voltage at 22 V (weld voits).
Adjustments for optimization fol-
low the pattern for steel: first re-
duce heat by lowering wire-feed
speed. Reset to the starting posi-
tion and lower voltage if changing
speed doesn't do the job. Re-
verse the steps to raise heat in-
put.

f -~ Youcan Esola!a'c'rﬁ"
. "seconds. Frommedt off

Sirip: y L LE at 400 A, For operator comfort, e

¢ areas. Sea-thn P\'CSII'H :ab.ll,?.h.flﬁt.lmb,m| Ffr.ahn-flh.rf rhe.n
against idental aaint ower welding vo tage by one nr twao
welding arc, sparks, etc..yef volts and reduce arc length, reduc-

: m“*mmﬁ',m_L : ing radiated heat |
Overlapping strips give acosss i
aﬁﬁﬁ:ﬁgmgw 5 For improved productivity }

] [W“H&Eﬂfﬂ‘im;_' : - at low cost. teach your opera- i
fittering clear for gener Bha tors the basics of GMaW and the sim- i
protection. Each has nolse = ple procedures above Relying on !
atienuation capability. operator memorization of machine :

e S settings for every job can only lead i
te production delays and pocr i
welds
: ’I"""H]I[["" Understanding cMaw, vour oper- i
1 e ‘ ators select the best transfer mode !
; forthe joint, material thickness, and i
position. Starting with the right f
pair of settings for the mode—18 V d
and wire speed set at 12 o'clock or
200 in./min far short-circuiting, or c
one-plecs cover assure 2BV and 3 o'clock ar 4004in. /'min for 1
complata to-the-floor spray—and using simple incre-

mental changes for wire diameter . M
and adjusting heat input, your oper- § C
ators quickly establish optimum I P2
machine settings for each job.m 1 T

W
Ed Craig is welding applications - il
meer at AGA Gas, Ine, 3300 Lakeside T
Ave., Cleveland, Ohio 44114, Phone a

(216} 696- 2400 é
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® GMAW Shielding Gases:

Simplifying Selection

Fabricating shops want to simplify their inventory of gases
for gas-shielded arc welding. Can they use just one
or two compositions and retain weld quality?

ED CRAIG

abricators in North America
Fand Europe can select from ap-

proximately 40 diiferent shield-
ing-gas mixes for gas-metal-are weld-
ing (GMAW) of carbon steel, low-alloy
steel, and stainless steel. The wide va-
riety makes selection of a shielding-
gas mix difficult, This article offers

ecommon-sense advice for selection of

Egas mixes for oMaw.

Classing the gases
The tahle lists 26 diff=rent =hield-

ing gases counmonly used for ayaw of

carbon, low-alloy, and stainless
steels. Two gas mixes listed there
meet all requirements for high-qual-
ity welds. The two mixes can deliver
short-circuit, spray-transfer, and
pulsed-GMaw metal transfer.

For carbon and low-alloy steels, an
argon mix containing argon-15 per-
cent CO; will produce optimum re-
sults for GMa short circuit, Gaa spray
and may also be used for carbon steel
and stainless all-position flux-cored
electrodes. For welding stainless a
mix that contains 37 argon 3 C0O, is
ideal for most oMaw short-cireuit and
spray applications,

For welding of earbon and stainless
steel, mixes that contain (ructional
amounts of reactive gases, Jike 90 he-
lium-7.5 argon-2.5 CO., make no
sense: half a percent (20, or Q. in a
gas mix has no influence on wold
quality or weld chemistry,

; equirements lor spray transler
- A myth of ama welding is that

spray transler cannot gccur at O,
levels ubove 10 o 15 poreent,”

The fact: Shops in Europe have
used 20-pereent OO, mixes for SV

b Justiwe sfri.’aldrng uaﬂsiur‘-
gas-mutal -arc welding, use
- here In & high-production envi
i s ronment;cap serve far most’

transfer for decades. duaw spray
transler s readily aehieved with
D035 ineh wire with o argon mis
conLaining up to Hl-pepecent OO, s
g O 5 ineh-dinaeter aned Lewer
wires, spra teanstor can be achieved
with s stegon mix containing 25 per-
cont OO at o =peeilie minimn cae-
rennt el visltagse

SR

Heactive gas audditions amd are cnergy

e of Lhe main dlifferenoes mnong
the many <hielding gases used for
Me Uzree rsraeediding-peoeess con
srdbend Heseentes the Reader (HEA
ceddverner peron il e Wenixe: Dsiy
& Fannrevrron, ! ey af (T
1da-7Ms
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SHIELDING GASES COMMONLY USED FOR GMAW
OF CAREON AND LOW-ALLOY STEELS

Ar-0, Ar-CO;-0; |  Arco; Ar-He-CO4-0;
93 1 80 B p 98 2 75 80 25 -
98 2 90 75 25 g7 3 7720 2 -
97 3 94 2 4 95 5 A s 2 -
95 5 91 5 4 o2 8 67 30 0 a
92 8 83 5 - 50 10 73 25 0 2
90 5 5 g8 12 71 25 3 1
BS 15
B0 20
75 25

Using spray tranzler, werdEE: will lind differences in arc characterislics among the vari-
ous gas mixes. When changing gas mixes, vollages may have to be adjusted to maintain

the arc, and weld-puddle control will vary,

carbon steels iz in arc-energy levels
attained, influenced by the ioniza-
tion potential (arc-voltage require-
ments) and the exothermic reactions
of CO4. The gas mixes can be divided
into three groups by encrgy level.
For cma welding of carbon steel,
maximum penetration, minimum
weld porosity, and optimum impact
properties result with use of me-
dium- or high-energy mixes.

For short-circuit transfer

Short-circuit Gaaw with 0.035-
inch-diameter wire occurs at 40 to
200 A, 11 to 22V, wath argon mixes.
Gas composition influences short-cir-
cuit frequency. For carbon-steel
sheet-metal applications in the 20- to
12-gage range, a shielding gas from
the medium- to high-energy group
will overcome the fast-freeze charac-
teristic of the short-circuit weld pud-
dle to ensure consistent fusion. Weld-
ing voltage range for common
argon-C0;: mixes uzed for short-cir-
cuit transfer is 14 to 22 V.

For thin gages

To weld sheet metal thinner than
0.040 in. or for large gaps in sheoet
metal, to avoid melt-through, or to
weld carbon or stainless stecl by <hort-
circuit transfer at less than 100 amps,
eonsider an argon-oxygen gas mix
from the low-encrgy group. These gas
mixes produce a sustainable short-cie.
cuit are at lower weld voltages than
the medinm- or high-energy group.

The minimum voltage for short-cire-
euil transfer with Ar-Oy mixes is 11
volts, o benefit on 20-ggre sheet aed
thinner. With the mediume- to high-en-
ergy s mixes, the minimom weld
voltage is 14 vilts,

11 WELDING DFSTON & FYIRRI AT

Short circuit and spray: one gas for both

For short-cireuit transfer on earbon
steels thicker than 20 gage, the weld-
ing decision maker selects a medium-
energy mix, Ar-13-20 CO, or a high-
energy mix, 75 Ar-25 CO..

Both gas mixes provide enough en-
ergy for short-circuit transfer in
sheet-metal applications up to 10
gage. Most sheet-metal shops also
weld material thicker than 10 gage
with spray-transfer current. A me-
diuvm-energy mix for spray transfer is
a logical choice, as the 75 Ar-25 CO.
mix will produce spatter when used
with 0.035-inch wire.

For the sheet-metal shop that welds
mostly gage carhon steels and ocea-
sionally welds material up to s inch,
the optimum wire diameter is 0.035
in., which calls for a medium-energy
mix of argon with 13-20-percent CO,
for optimum spray transfer. The
spray-current range for the 0.035-in.
electrode is 180-350 A,

If the electrode is 0.045-in. -diameter,

the welder attains spray transfer at ap-
proximately 320 A, 33-34 V, with 75 Ar-
25 CO.. Using an Ar-15-20 COy mix,
gpatter-free spray transfor ocours at
approximately 263 A, 2728 V.
Welding steels covered with mill
seale, which conducts current poorly,
requires higher volrages than for
clean steel and callz for a medium- or
high-energy shielding gas.

Traditional Ar-C0.-0. tri-mixes
and shovt-cirenit transfer

Three-part gas mizes fall into the
low-enerey gas group. using the same
voltages and producing metal-transfer
characterizties similar to an Ar-8 CO,
mix. They offer no welding henefits over
Ar-5-10 €0, mixes for spray transfer.

The low-energy tri-mix GMAW gases
are well-suited to the low-energy pro-
cess pulsed eyaw. In short-cireuit
transfer, the tri-mixes provide less
energy than the high-energy Ar-CO.
mixes. On carbon steel 14-10 gage,
lack of fusion may result with short-
eircuit welding with tri mixes, Ar-0,
mixes, and Ar-CO. mixes containing
less than 10-percent CO.,

The traditional tri mixes offer no
benefit over standard two-component
Ar-5-10 CO, or traditional Ar-0.
mixes. For spray transfer on material
thicker than 0.040 in., argon-15-20
COy cun give superior penetratinn,
less porosity, better impact properties,
and less sensitivity to mill zcale or
coated steels. The argon trimixes per-
form less well than the medium- and
high-encrgy gases for most short-cir-
cuit applications thicker than 20 gage.

Argon-oxygen mixes

Gas suppliers add small amounts of
oxygen to argon spray mixes to in-
crease arc heat and stabilize electron
transfer. CO. added to argon for spray

COMMON ARGON SHIELDING GAS MIXES
GROUPED BY ARC ENERGY THEY PRODUCE

All 3-part Ar-CO5-0; mixes
containing less than 10
percent CO.,

All argon-CO3 mixes
cantaining less than B
percent CO.

A-Low arc energy B-Medium arc enargy C-High are energy
All 2-part Ar-0. mixes All 2-part Ar-CO, mixes Argon mixes with 22-30
with 13-21 percent CO: percent CO.

These mixes may be used
for mast short circuit and
spray applications with all
Ghaw wira diameters

Will require higher weld
voltages than Group A.

Suitable for short circuit
and spray. Spatter will
result with wires smaller
than 0.045

The gas mixes will require
higher weld voitage than
Group B.

In contras! to the argon-oxygen grovp, medium- and high-energy gas mixes require higher
weld voltages. They give greater control of the weld pool, improved weld penetration, less
porosily, and are less sensilive to mill scale or surface coalings.
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transfer has the same effect, plus it
can raise the are energy with less oxi-
dizing polential, hence less porosity.
Argon-oxygen iz not suitable for most
carbon-steel short-circuit applica-
tions except at currents under 100 A
or on work thinner than 0,060 inch.

Ar-He-CD.

Since the medium-energy argon-
CO; mixes produce welds that meet
the mos=t exacting standards for car-
bon steels, it is difficult to justify the
costlier helium mixes for GMaw of
these steels. All the medium-energy
gas mixes in the table, when uszed
with optimum welding parameters,
will provide the energy needed for
most spray-transfer applications. The
argon-Cl; mixes result in perfectly
flat spatter-free fillet welds. For
short-cireuit and spray transfer, the
medium- and high-energy gases pro.
vide the required weld wetting to pro-
duce flat fillet-weld surfuaces.

Gases for welding of stainless steel
Welding austenitic stainlesses calls

for 97 Ar-3 CO.. This gas produces

excellent results at 20 to 25 percent

helium tri-mixes when short-civeuit
welding. The lower energy reduces
distortion, burnthrough potential,
and weld oxidation.

For spray transfer. the most com-
mon gas mix is an argon-2 exvgen
mix. A problem with thiz mix; the
oxygen oxidizes the weld leaving
black oxide zurfuce on the weld diifi-
cult to remove, The zelution is to not
use an oxygen mix; try the same weld
using the Ar-3 COL mix. The cleaner
weld surface will speak for itzelf, The
argon CO. mix will use the samue volt-
age as the argon-oxygen mix.

With the simple cost-effective two-
component argon CO. mix for stainleszs
the welding shop will have a single two-
component multipurpose gas mix that
will produce optimum quality cyaw

Welding sieels
covered with scale
calls for a medium

or high-energy

shielding gas

welds on most stainles= applications,

In conelusion

Shops that weld carbon steals, low-
alloy steels, and stainless steels can
use two multipurpose gas mixes for all
their applications. An argon-13.20
CO: mix delivers optimum weld re.
sults for all short-circuit and spray-
transfer carbon and low-alloy stecl ap-
plications. The optimum Ar-CO, mix
i Ar-15 COs, which allows for cvlin
der-composition tolerance variations.
This mix may also be used to =hicld
all-position flux-cored welding of car-
bon, low-allay, and stainless stecls.

For weldirg stainless, an Ar-3 C0,
mix works well for Gataw short-cireait
and spray transfer. The Ar-3 CO. mix
may be used for all pulsed-sprayv appli-
cations on carbon and stainless steels,
For the welding shop that is trving to
gort through the numerous available
argon mixes, two zsimple argon-C0.
mixes will provide ideal welds for the
majority of applicationz. =

Watch for responses to this article
from vendors of shielding-gas mixes
in the October issue of WELDING D
sicN & FARRICATION.

.Iess energy input than do standard

METAL STAIN REMOVER

NOW REMOVE HEAT TINT STAIN

- SAFELY

Mo dangerous aids
No Environmetal Problems

« QUICKLY
+ CHEAP

Uses Simple, Fast Electro- Chemical
Process

Small Initial Investment, Fast
Payback , Long Lasting, Inexpensive
Consumables

DYNAFLUX, INC. introduces HTR -120

An E_Ictr-::-GhemicaF _F‘rocess gﬂediva in removing Heat Tint discoloration from weld eifected zones. Eliminates the need
to wire brush or polish . Avoids the use of strong acids that are hazardous to use and have accomipanying disposal
consequences.

HTR-120 Operates on 120VAC, is light weight, requires minimal operater training, and uses low cost long lasting
consumables.

Ask your welding supply distributor for a demonstration today! Or call DYNAFLUX AT (800) 334-4420 To learn more

ut HTR-120
3 ANOTHER QUALITY ENGINEERED PRODUCT FROM
DYNAFLUX, INC.
CARTERSVILLE, GEORGIA > (800) 334-4420 .

Cirehe: 106 on Frswder Serace Cord
SEFTEVRER 4t

FAX (404)382-9034
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INSTALLATION INSTRUCTIONS

YORKVILLE 1.6 GPF TWO-PIECE

8 RESSURE-ASSISTED TOILETS
- Model 2320 Elongated
- Model 2325 Elongated

Thank you for selecting American Standard - the benchmark of
product is installed properly, please read these instructions carefully

fine quality for over 100 years. To ensure this
before you begin. (Certain installations may

require professional help.) Also be sure your installation conforms to local codes.
A CAUTION: PRODUCT IS FRAGILE. TO AVOID BREAKAGE AND POSSIBLE INJURY

HANDLE WITH CARE!

NOTE: For proper operation these producis require a minimum of 20 psi line pressure

RECOMMENDED TOOLS AND MATERIALS

Putty Knife Regular Screwdriver  Adjustable Wrench Carpenters Level Tape Measure Hacksaw
Meoprene or Graphite Felt Gasket Closet FLange Set Flexible Supply Tube (2) 5/16" Lag Bolts  Sealant

E¥ remove oLD TOILET

apow

Remove closet bolts from flange and clean away old wax, putty

Close toilet supply valve and flush tank completely. Towel or sponge remaining water from tank and bowl.
Disconnect and remove supply line. NOTE: If replacing valve, first shut off main water supply!
Remove old mounting hardware, remove toilet and plug wall waste opening to prevent escaping sewer gases.

, etc. from base area.

NOTE: Mounting surface must be clean and perpendicular to the floor before new loilet is installed!

. : Er FINISHED WALL

B13mm
132} 518mm

]

¥

3
ped
535
BEu
£i8

foZmm = 152 mm B gl
. [B-ara) # i
A3 1+
Lﬁ ﬂ A A
]I-\_ CL OF
WASTE
CA OF 1/2" D4A HOLES
e ddmm —ed g2 (8 CENTERE  C0 0! 1B2mm
(1) # FINISHED

FLOO®R

DIMENSIONS (Nominal) NOTE: Distance from floor to
closet flange centerline (rough-in) must be 4" (102 mm)

with flange surface flush to 1/16" (16mm) max. beyond
finished wall,

FLUSH TO
116" {16rmm)
EXPOSED

L

"

L
L

-

“\, 152mm PILOT
() jr
N 04
N 5% 2
INSTALL CLOSET BOLTS "
Install closet bolts in flange channel, tum 80
and slide into place 6" (152 mm) apart and
parallel to floor. (Use putty to hold bolts in
place if necessary.) Brace under flooring as
needed and drill two mounting pilot holes as
shown.

us

FUTURE

R
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Broduct names leted Berein sre trademarks of American Standard Ing
@ Amsrican Erandard Inc. OO 730419-100 Rev. B



INSTALL NEOPRENE OR

GRAPHITE FELT SEAL*

Install seal evenly around waste INSTALL TOILET ON FLANGE

flange (hom). Apply a thin bead of a. Unplug wall waste opening and slide toilet towards closet
sealant around base flange. flange so bolts project through mounting holes.

* Note: Wax seal not recommended b. Loosely install retainer tapered washers and nuts. Side of
for this application. washers marked "THIS SIDE UP" must face you!

-
WASHER BOLT HEAD

INSTALL TOILET

a. Position toilet squarely to wall and, with a rocking motion,
push bowl against ring and flange.
Alternately tighten nuts until toilet is firmly anchored.

A\ CAUTION: DO NOT OVERTIGHTEN NUTS
OR BASE MAY BE DAMAGED!

b. Insert the tapered washers (supplied in the kit) into the
lag bolis (not supplied). Insert bolts through mounting holes
and tighten into pre-drilled floor openings.

c. Install the four bolt caps on tapered washers. (If necessary,
cut wall bolt length to size before installing caps.)

d. Smooth off the bead of sealant around base. Remove excess
sealant.

B

INSTALL TANK

Install large rubber gasket over threaded
outlet on bottom of tank and lower tank
onto bowl so that tapered end of gasket
fits evenly into bowl water inlet opening,
and tank mounting bolts go through
mounting holes. Secure with metal
washers and nuts.

With tank parallel to wall, alternately
tighten nuts until tank is snugged down
evenly against bowl's sanitary ribs.

A CAUTION: DO NOT OVERTIGHTEN

NUTS MORE THAN REQUIRED
FOR A SNUG FIT!

F INSTALL TOILET SEAT Install toilet seat in accordance with manufacturer's directions.

730418-100 Rev. B -2 -




3D/Group, Inc.

Architecture 266 North Fourth Street phone: 614/464-3600
Engineering Suite 200 fax: 614/464-9331
Project Management Columbus, Ohio 43215-2565 e-mail: 3dinfo@3dgroup.com

November 4, 2003
pdgDOMUS - HARTFORD STYLE
STRUCTURAL CALCULATIONS

Allowable Deflection (per able 301.6)

Floor and Ceiling Limit Live Load Deflection to | / 360

Roof, and any other structural members, Limit Live Load Deflection to | / 240
Deck and Walls Limit Live Load Deflection to | / 180

20 ft.
1600o.c.

Beam Span, L
Joist Spacing

Loads @ Floor Beams

Floor Plate - 16.37 psf (200sf) = 3,274
Beam (Tube Section) - 12.0 plf (60 If) = 720
Joist - 5.10 plIf (15 @ 10 If) = 765
Perimeter Walls & Glass 31.3 plf (40 sf) = 1,252
HVAC - 200 Ibs = 200
Insulation - 1 psf (200 sf) = 200
Partition Load - 5 psf (200 sf) = 1,000
Live Load - 40 psf (200 sf) = 8,000
Ceiling Load - 2 psf (200 sf) = 400

TOTAL: 15,811 Ibs = 3.953 kips / Col

Loads @ Roof Beams

Floor Plate - 16.37 psf (200sf) = 3,274
Ridge Beam - 13.61 plf (24 If) = 327
Rafters - 5.10 plf (11 @ 10 If) = 561
Insulation - 1 psf (200 sf) = 200
Ceiling Load - 2 psf (200 sf) = 400
Snow Load - 30 psf (290 sf) = 8,700

TOTAL: 13,462 1bs = 3.366 kips / Col

Loads @ Deck Beams

Floor Plate - 16.37 psf (200sf) = 3,274
Beam - 12.0 plf (60) = 720
Joist - 5.10 plf (15 @ 10 If) = 765
Insulation - 1 psf (200 sf) = 200
Ceiling Load - 2 psf (200 sf) = 400
Ceramic Tiles - 5 psf (200 sf) = 1,000
Snow Load - 30 psf (200 sf) = 6,000

TOTAL: 12,3591bs = 3.09 kips / Col
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pdgDOMUS - HARTFORD STYLE
STRUCTURAL CALCULATIONS

ROOF — Limit Live Load to | / 240
Rafter Loads:

Rafter top plate (0.50 x5.000) x 49f0cf = 8.51 plf
Rafter (Dead Load) (200x50) = 5.61 plf
Live (snow) Load = 60.0 plf
PLF (DL + LL) = 65.6 plf
Rafter Length = 7.70 ft (92.35 in)
SP rafter = 24.01in
PSF DL roof = 3 psf
R_DL = dead load x rafter L = 21.59 Ibf
2
R_conn = (PLF x L) = 252.46 Ibf
2
PLF @ rafter edge = (PSF DL_roof) xL + R_DL+ top pl = 31.30 plf
2 sp rafter
PLF rf_edge Il = PSFIlr x W rdg = 120.00 plf
2
PLF rf_edge = PLF rf_edg_ell + PLF rf_edge_dI = 151.30 plf
Rafter Quantity = (L rdg / sp rafter)-1 = (24 ft/ 24 in)-1 = 11
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pdgDOMUS - HARTFORD STYLE
STRUCTURAL CALCULATIONS

Simple Span Beam - Uniformly Distributed Load  (Per Aluminum Design Manual #19)

Ridge Beam (801 x0.500] — ASTM A36 — interior span only)

Variables: L = 240-00 t=0.50in d=8.00in Qty=2
a=28in S=5.33in"3 Fy = 36 ksi E = 29,000,000
b=L—2a | =21.33M Deflection =L /240 PSFLLroof = 35 psf

Beam Loading: W LL = 280 plf
W bL =15.3 plf

W =WbDL + WLL = 295.3 plf
Allowable Stress Fb=0.66xFy = 23.8 ksi
Fv=040xFy = 14.4 ksi
Shear & Reactions
R=w.b/2 = V=R R = 3.35 kips
Aw=t.d = Aw = 4 in2
Vall = Fv. Aw = 14.4 ksi x 4 in”™2 = Vall = 57.60 kips
Vall = 57.60 kips > R =3.35Kkips CHECK = 0OOKO
Bending
Msupport = w . a2 (Moment @ supports) Msupport = 0.07 ft.kips
2
Mcenter = w.L X (L—4.a) (Moment @ center) Mcenter = 18.89 ft.kips
2
M max = Max (Msupport, Mcenter) M max = 18.89 ft.kips
Mall = Fb. (S. Qty) Mall =21.12 ft.kips
Mall = 21.12 ftkips = Mmax = 18.89 ft.kips CHECK = 0OOKO
Deflection:
def @ center= (WLLx L) x b ( BG/L)xb -24/Lx(@2/b) ) = deflection @ center = 1.16in
384 . E. (1.Qty)

def @end= (Wit xL)xb (-1+(6)x(a/b)y2 +3(a/b)'3) = deflection @ overhang = - 0.108 in
24 .E.(.Qty).L

Max Deflection = def @ end , def @ center

Allowable Deflection =L /240 = 24 ft x 12 / 240 1.20in

Allowable Deflection =1.20in > Max Deflection 1.16in CHECK = OOKO
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Simple Span Beam - Uniformly Distributed Load

(Per Aluminum Design Manual #19)

Ridge Beam @ Gable Overhang ONLY (70x 0.5000 — ASTM A36)

Variables: L =10-00 t=0.50in
a=7in S=5.33in"3
| =21.33M

Beam Loading: W LL = 240 plf
W bL =15.3 plf
W = WbDL + WLL

Allowable Stress Fb =0.66 x Fy
Fv=0.40 x Fy
Shear & Reactions
R=w.L/2
Aw=t.d
Vall = Fv. Aw
Vall = 57.60 kips
Bending
Msupport = w_. a2
2
Mall =
M all = 0.254 ft.kips
Deflection:
def @ end = (WLL x| ™)

8.E.(.Qty)

Allowable Deflection =L /240 =

Allowable Deflection =0.058 in >

(Moment @ supports)

Fb . (S. Qty)

> M support = 0.05 ft.kips

Max Deflection

R =0.128 kips

d=7.00in
Fy = 36 ksi
Deflection =L /240

Qty =2
E = 29,000,000
PSFLLroof = 30 psf

255.3 plf

23.8 ksi

14.4 ksi

V=R R =0.128 kips
Aw = 4 in"2

14.4 ksi x 4 in™2 = Vall = 57.60 kips

CHECK = 0OOK[O

Msupport = 0.05 ft.kips

Mall = 0.254 ft.kips

CHECK = 0OOK[O

= deflection @ overhang = - 0.024 in

2x70 / 240 = 0.058in

0.024 in

CHECK = 0OOK[O
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Simple Span Beam - Uniformly Distributed Load  (Per AISC Condition #1)

Roof Load ONLY (60 x40 x 3/160 — ASTM A500 Gr.B)

Variables: L = 100-00 t=0.18751in d=6.00in Qty=1
x=0.50xL S =5.46 in"3 Fy = 46 ksi E = 29,000,000
| =16.4 "4 Deflection =L /240 PSFLLroof = 30 psf
Results:

Beam Loading: W LL = 150 plf

W bL =31.3 plf

W =WbDL + WLL = 181.3 plf
Allowable Stress Fb =0.66 x Fy = 30.36 ksi

Fv=0.40x Fy = 18.40 ksi

Steel Stress: Load=wxL (Total Equivalent Uniform Load) Load = 1.81 kips

Shear & Reactions:
R=w.L/2
Aw =2 xtw.(d — 2 tw)

V=R R = 0.905 kips
Aw = 2.11 in"2

Vall = Fv. Aw = 18.4 ksi x 0.905 in”~2 = V all = 16.65 kips

V all = 16.65 kips > R =0.905 kips CHECK = 0OOKO
Bending

Mmax = w.L"2 (Moment @ center) Mecenter = 2.27 ft.kips

8

Mall = Fb. (S. Qty) Mall =13.81 ft.kips

Mall = 13.81 ftkips = Mmax = 2.27 ft.kips CHECK = 0OOKO
Deflection:
def @ max = 5wLL x L4 (Live Load Deflection @ center) = 0.06 in

384 . E. (1.Qty)

Allowable Deflection =L /240 = 10ftx 12 / 240 = 0.50in
Allowable Deflection =0.50 in > Max Deflection = 0.06 in CHECK = OOKO
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Simple Span Beam - Uniformly Distributed Load

(Per AISC Condition #1)

LOFT FLOOR Load ONLY (60x 40 x 3/1600 — ASTM A500 Gr.B)

Variables: L=200-0(*) t=0.1875in d=6.00in Qty=1
x=0.50xL S =5.46 in"3 Fy = 46 ksi E = 29,000,000
| =16.4 "4 Deflection =L /240 PSFLLbedroom = 30 psf
(*) Because of partition framing, the longest unsupported span is 140-00 on the first floor
and 1000-0 on the second level; calculations are based on a clear span of 2000-00]
Results:
Beam Loading: W LL = 150 plf
W bL =31.3 plf
W =WbDL + WLL = 181.3 plf
Allowable Stress Fb =0.66 x Fy = 30.36 ksi
Fv=0.40x Fy = 18.40 ksi
Steel Stress: Load=wxL (Total Equivalent Uniform Load) Load = 3.63 kips
Shear & Reactions:
R=w.L/2 = V=R R = 1.81Kkips
Aw =2 xtw.(d — 2 tw) = Aw = 2.11in"2
Vall = Fv. Aw = 18.4ksix2.11in~2 = Vall= 38.82kips
V all = 38.82 kips > R =1.81kips CHECK = 0OOKO
Bending
Mmax = w.L"2 (Moment @ center) Mecenter = 9.07 ft.kips
8
Mall = Fb. (S. Qty) Mall =13.81 ft.kips
Mall = 13.81 ftkips = Mmax = 9.07 ft.kips CHECK = 0OOKO
Deflection:
def @ max = 5wLL x L4 (Live Load Deflection @ center) = 0.69 in
384 . E. (1.Qty)
Allowable Deflection =L /240 = 20 ftx 12 / 240 = 1.00in
Allowable Deflection =1.00in > Max Deflection = 0.69 in CHECK = OOKO
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Simple Span Beam - Uniformly Distributed Load  (Per AISC Condition #1)

30 psf Roof Joist Load (500x 20 x 1/80— ASTM A500 Gr.B)

Variables: L=15ft+5in tw=0.125in d=5.00in Qty=1
x=0.50xL S=1.86in"3 Fy = 42 ksi E = 29,000,000
| = 4.65 "4 Deflection =L /240 PSFLLroof = 30 psf
Results:

Beam Loading: W LL = 60 plf

W bL =5.61 plf

W =WbDL + WLL = 65.61 plf
Allowable Stress Fb =0.66 x Fy = 27.7 ksi

Fv=0.40x Fy = 16.8 ksi

Steel Stress: Load=wx L (Total Equivalent Uniform Load) Load = 1.012kips

Shear & Reactions:
R=w.L /2
Aw =2 xtw.(d — 2 tw)

V=R R = 0.505 kips
Aw =1.19 in"2

Vall = Fv. Aw = 16.8 ksix 1.19in"2 = V all =19.99 kips

V all = 19.99 kips > R =0.505 kips CHECK = 0OOKO
Bending

Mmax = w.L"2 (Moment @ center) Mmax = 1.95 ft.kips

8

Mall = Fb. (S. Qty) Mall =4.29 ft.kips

Mall = 4.29 ftkips = Mmax = 1.95 ft.kips CHECK = 0OOKO
Deflection:
def @ max = 5wLL x L4 (Live Load Deflection @ center) = 0.674 in

384 . E. (1.Qty)

Allowable Deflection =L /240 = 150-50 ft x 12 240 = 0.771in
Allowable Deflection =0.771in > Max Deflection = 0.674 in CHECK = 0OOKO
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Simple Span Beam - Uniformly Distributed Load  (Per AISC Condition #1)

Floor Joist Load ONLY (600 x _[1x 1000-000 — ASTM A36)

Variables: L = 100-00 t=0.25in d=6.00in Qty=1

x=0.50xL S =1.50in"3 Fy = 36 ksi E = 29,000,000

| =4.50 "4 Deflection =L /360
Results:
Beam Loading: Joist LL = 40 PSFLLfx SPjst (40 psf Floor Load Dwelling @ 16 ino.c.) = 53.33 plf
Joist DL = txd = 15.30 plf
PLF = Joist DL + Joist LL = 68.63 plf
Allowable Stress Fb=0.66xFy = Fb =23.76 ksi
Fv=040xFy = Fv = 14.40 ksi

Shear & Reactions:

R = PLF jst x L joist /2 = V=R R = 341.65 Ibf

Aw =2 xtw.(d — 2 tw) = Aw = 2.75 in"2

Vall = Fv. Aw = 14.40 ksi x 2.75in”2 = V all = 39.60 kips

V all = 39.60 kips > R =341.65 Ibf CHECK = 0OOK[O
Bending

Mmax = w.L"2 (Moment @ center) M max = 0.820 ft.kips

8

Mall = Fb. (S. Qty) Mall =2.97 ft.kips

Mall = 2.97 ftkips = Mmax = 0.820 ft.kips CHECK = 0OOKO
Deflection:
def @ max = 5wLL x L™ (Live Load Deflection @ center) = 0.002 in

384 . E. (1.Qty)

Allowable Deflection =L /360 = 10ftx 12 / 360 =0.33in
Allowable Deflection =0.33in > Max Deflection = 0.002 in CHECK = 0OOKO
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Simple Span Beam - Uniformly Distributed Load  (Per AISC Condition #1)

Floor Plate Load (0.1875 x 100-00J x 2000-00 — ASTM A36)

Variables:

A =220.4 sf

Floor Plate Dead Load:

PSFfL_PL = (YsT) X tfloor = 7.66 psf
PiL PI = Afl x (PSF fipl) Floor Plate Total Load  + 1,687.8 Ibf
CEILING FRAMING (Joists spaced at 16 inches on center)
Ceiling Joist 2 plf (15 @ 10 1f) = 300
Drywall Ceiling 2 psf (200 sf) = 400
TOTAL: 700 lbs
Ceiling Joist  (0.0625 x 1.7500 x 1.7500 x 100J-000 — ASTM A513 Typg
Variables: L = 100-00 t=0.0625in d=1.75in Qty=1
r=0.726 S =0.568 in"3 Fy = 46 ksi E = 29,000,000
| =0.568 "4 Deflection =L /360
Joist Loading: LL = none = 0.00
DL=4.66p ft = 4.66 plf
Allowable Stress Fb=0.66xFy = Fb = 30.36 ksi
Fv=040xFy = Fv = 18.40 ksi
Shear & Reactions:
R =PLF jstx L joist /2 = V=R R = 23.3 Ibf
Aw =2 xtw.(d — 2 tw) = Aw = 0.20 in"2
Vall = Fv. Aw = 18.40 ksi x 0.20 in”~2 = V all = 3.68 kips
V all = 3.68 kips > R =0.0233 kips CHECK = 0OOKO
Bending
Mmax = w.L"2 (Moment @ center) M max = 0.699 ft.kips
8
Mall = Fb. (S. Qty) Mall =0.014 ft.kips
Mall = 0.699 ftkips = Mmax = 0.014 ft.kips CHECK = 0OOKO
Deflection:
def @ max = 5w x L4 (Deflection @ center) = 0.0004 in
384 . E. (1.Qty)
Allowable Deflection =L /360 = 10ftx 12 / 360 = 0.33in
Allowable Deflection =0.33in > Max Deflection = 0.0004 in CHECK = OOKO
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COLUMNS UNDER NORMAL LOADING (Tube Section 40 x 40 x _0 - ASTM A500 Gr B2):
Check Buckling (Slender ratio), Axial Loading — Corner Column

Variables
Weight per foot =12.02 L=10-00 P =7.32Kkips (4 x safety) = 29.28 kips/col
Allowable unit stress = 64

Fy= 46 KSI A=3.54in"2 | =8.00in"4 B =0.885 r=1.500
Slenderness Ratio
L= 100— 00(w/ o reductjor 120 in = 80.0 slenderness ratio
r r 1.5000

Column Axial Load:
Table V in Steel Manual allows 64.0 kips

P = 64.00 kips
A =3.54in"2
Fa =P/A = 18.08 kips allowable unit stress
Second Floor Load per Exterior Column = 3.95 kips
Roof Load per Exterior Column = 3.37 kips
Total Load on First Floor Exterior Column = 7.32 kips (4 x safety factor) = 29.28 kips
P =29.28 kips
A =3.54in"2
Fa =P/A = 8.27 kips actual 18.08 kips > 8.27 kips CHECK = JOK[
Wind Resistance:
Wind = 80 MPH / 31 psf Column
PO = 1/3 load increase for Wind M=wl"2 =1.33x31x10(10)~2 =4.12 Kips
12 12
From Table 3.50 = Allowable Concentrated Load = 64
Bx = 0.885
P = 29.28 Kkips (-25% reduction for the load) = 21.96 Kips
P+PO = 21.96 +(0.885x4.12) = 2196 +3.65 = 25.61 kips
64.0 kips > 25.61 kips CHECK = 0OOKO

10
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FOUNDATION SIZING
2000 PSF — Min. Soil Bearing Dead Load + Live Load = 29.28 K
Add 4 % superimposed Service Load = 30.45 K
foo = 2,000
Ag=3.14 xr~2 =3.14(18 x 18) = 56.52 sq.in.

Concrete Area of 3601 diameter pier

P = 0.85f O Ag —Ast) + fyAst 0.85(2.0) (56.52) + Zero Reinforcing

96.08 Kips capacity > 30.45 Kips required = OK

Double Check:

Roof / Attic ExteriorLoad = 3.37 kips
Second Floor Exterior Load = 3.95 kips
First Floor Exterior Load = 3.95 kips
Total Exterior Footing = 11.27 kips (11,270 Ibf)
Exterior Footing Diameter = The square root of [P footing @ column / ( 3.14 / 4) x PSF soil]
= Square Root of (7.13) = Footing Diameter = 2.67 ft
Use 36-inch diameter footing
Roof / Attic InteriorLoad = 0.00
Second Floor Interior Load = 7.90 kips
First Floor Interior Load = 7.90 kips
Total Exterior Footing = 15.80 kips

Interior Footing Diameter The square root of P footing @ column / ( 3.14 / 4) x PSF soil

= Square Root of (10.0) = Footing Diameter = 3.9 ft.
Use 48-inch diameter footing

FOUNDATION ANCHORS

Framed Beam Connections — We use 3/160 full welds for 11.27kips; Table IV for 3/160 for just a 4-inch long weld has capacity for
19.7 Kips;

Base Plates :Interior piers @ 15.8 kips (AISC Tables, page 3-99), select 61 X 700 X 5/801 with capacity for 31 Kips;

Anchor bolts @ base plates:Select four (4) A325N @ _[0 — 160 long & 30 hooked ends = 1&65.8 CHECK = OOKQO

TREATED WOOD DECK

Select 2x8WWPA Grade #3 treated cedar framing Fb =400 (0.85) =340 Fv=75 L=7.33ft
members 16-inch o.c. E = 900,000 S =13.141 | =47.635
Random Floor Decking (Deflection =L/ 180) = 0.4887 Dead Load (Add 15 % moisture = 25.5 Ibs per CF) = 2.55 PSF
D =wL"3 = 0.031 Live Load (Snow Weight) =35.0 PSF
100 E |
Allow. Def. = 0.4887 in > 0.031in CHECK = 0OOKO
wx L= 3755 x 70-40 (7.33 feet) = 275.24 plf R=WL =(275.24 = 137.6 Ib-ft
2 2
Mmax =wL 2 = 37.55 (7.33x7.33) =0.252 kips Mall=FbxS = 340 x 13.141 = 4.47 kips
8 8 447 ftkips > 0.252ftkips CHECK = OOKO

11
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RAILING (at the 40 x 40 posts)
Based on 36 inches high, 40-00 on center, a continuous 20x60 top, raihd 200# / ft point load, with a 2.0 x safety factor.
Select Structural 40 x 4 JWestern Cedar, with Fb @ 850 (1000 x 0.85) E=1,100,000 ly=14.39 Sy=7.94

M=PL_ = ((2001bx20-000) x 2) x 30-00= 2400 ft-lb = 600 ft-Ib
4 4 4
Allowable Maximum Bending= FbxS = 850 x 7.94 = 6.75 ft kips > 0.60 ftkips CHECK = OOK[O

RAILING (at the 200 x 60 top railing )
Based on vertical posts atwith 40-000 on center, a continuous 200x60 top rail, and 20 x 200 vertical balusters @ 4 inches on
center;
A 200# / ft point load, with a 2.0 x safety factor.
Select Structural 20x6/1Western Cedar, with Fb @ 850 (1000 x 0.85) E = 1,100,000 Ix =24.10 Sx =8.57

M=PL_ = (2001bx 2)x20-00 = 800 ft-Ib = 200 ft-Ib
4 4 4
Allowable Maximum Bending= FbxS = 850x8.57=7.28 ftkips > 0.20 ft kips CHECK = OOK[O

ROOF HEAL CONNECTIONS —

Assume that the centroid of the tensile and compressive forces is at the center of the flanges of the rafter and the girder /
beam. The mitered ends of the rafters are shop welded to the end plate that is fastened to the top cell girder of the second
floor. Select _[I threaded bolt.

M = wlLr2 =2X74.79x64 = V = 585.00 @ each rafter base
8 8
Determine horizontal force: T=Mx12/d (depth of rafter) =585. x 12 /5 = 1,404 ft-Ib

Adjust for WIND LOAD of 80 mph @ 1.33 = 1,404.00 x 1.33 = 1867 ft-Ib

Length of Weld =T /0.928D = 1.91kips / 0.928 = 2.060 (we are using continuous weld of 8 O

Number of bolts. Assume _[1 diameter A325 bearing type bolts, with threads excluded from shear planes
r=0.125x0.75 x 60.8 = 5.70

(single shear governs, 9.72)
Number of bolts = 1.867/9.72 =0.20 Need only one bolt between each rafter.

12
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ROOF RIDGE CONNECTION —

Assume that the centroid of the tensile and compressive forces is at the center of the flanges of each rafter bearing on the
center ridge plate. The mitered ends of the rafters are shop welded to the end plate that is fastened to the continuous 40 x
600 beam of the cell below the roof. We have selected a _[ threaded bolt.

M = wlLr2 = 2X7479x64 = V = 585ft-lb @ the Ridge
8 8
Determine horizontal force: T=Mx12/d (depth of rafter) = 1,170.00 x 12 /5 = 2,808.00 kips

Adjust for WIND LOAD of 80 mph @ 1.33 = 2,808 x 1.33 = 3.73 kips
Length of Weld =T/0.928D = 3.73 kips / 0.928 = 4.0200 (we are using continuous weld of 5 [ each side

Number of bolts. Assume _[1 diameter A325 bearing type bolts, with threads excluded from shear planes
r=0.125x 0.50 x 60.8 = 3.80 kips
(single shear governs, 9.72 K)
Number of bolts = 3.73/9.72 kips = 0.38 Need only one bolt between each rafter.

DOOR & WINDOW HEADER FRAMING
All of the interior and exterior window and door openings are in non-load bearing walls and partitions. Thus, there are no
additional loading on any headers.

13
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STAIRWELL FRAMING
Simple Span Beam - Uniformly Distributed Load

(Per AISC Condition #1)

Stair Tread Load ONLY (20 x 110 x 3/160 — ASTM A500 Gr. B)

Qty=1
E = 29,000,000

Variables: L = 3-60 t=0.18751in d=11.00in
x=0.50xL Sy =3.70in"3 Fy = 42 ksi
ly =3.70 "4 Deflection =L /180

Table 301.4 Individual stair treads shall support a uniformly distributed live load or a 300 Ib concentrated

load over 4 square inches.

Beam Loading: W LL = 85.7 plf

W DL = 16.85 plf

W =WbDL + WLL = 102.55 plf
Allowable Stress Fb =0.66 x Fy = 27.7 ksi

Fv=0.40x Fy = 16.8 ksi
Steel Stress: Load=wxL (Total Equivalent Uniform Load)

Shear & Reactions:
R=w.L/2
Aw =2 xtw.(d — 2 tw)

V=R
Aw = 3.98 in"2

Vall = Fv. Aw = 16.8 ksi x 3.98 in2 =

Vall =66.86 kips = R =0.1795 kips

Bending
Mmax = w. L2 (Moment @ center)
8
Mall = Fb. (S. Qty) M all
Mall = 0.102 ftkips = Mmax = 0.00055 ft.kips
Also Check @ P=300#=PL/4 = M = 262.5ftlb
R=P/2= 131.25ftIb =0.131 kips < 66.86 kips
Deflection:
def @ max = 5wLL x L4 (Live Load Deflection @ center) =

384 . E . (1.Qty)

Allowable Tread Deflection =L /240 = 35ftx12 / 240 = 0.175in

Tread ONLY Deflection =0.175in =  Max Deflection = 0.004 in

14

Load = 0.359 kips

R =0.1795 kips

V all = 66.86 kips

CHECK = 0OOK[O

Mcenter = 0.00055 ft.kips
= 0.102.ft kips

CHECK = 0OOK[O

CHECK = 0OOK[O

0.004 in

CHECK = 0OOK[O
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Stair Stringer Load ONLY (200x 110 x 3/1600— ASTM A500 Gr.B)

Variables: L =90-00 t=0.18751in d=11.00in Qty=1
x=0.50xL Sx=11.6in"3 Fy = 42 ksi E = 29,000,000
IX = 69.8 "4 Deflection =L /180
Beam Loading: WLL=70.0 plf = (40x3.50)/2

W DL = 16.85 plf

W =WbDL +WLL = 86.85 plf per 3.5 foot longTread @ 10-00 intervals

There are seven (7) treads each @ P = 86.55 x 3.501, divided by 2( each bearing
on each stringer

W =151.46 per tread, or EDL =9 x P =1,363.14 over a 90-000 stringer = M

Allowable Stress Fb=0.66xFy = 27.7 ksi
Fv=040xFy = 16.8 ksi

Steel Stress: Load=wxL (Total Equivalent Uniform Load) Load = 1.36 kips
Shear & Reactions:

R=w.L/2 = V=R R = 0.68 kips

Aw =2 xtw.(d — 2 tw) = Aw = 3.98 in"2

Vall = Fv. Aw = 16.8 ksix 3.98in"2 = V all = 66.86 kips

Vall = 66.86 kips = R =0.68 kips CHECK = 0OOKO
Bending

Mmax = w. L2 (Moment @ center) Mecenter = 0.709 ft.kips

8

Mall = Fb. (S. Qty) Mall =26.78 ft.kips

Mall = 321.32 ftkips = Mmax = 26.78 ft.kips CHECK = 0OOKO
Deflection:
def @ max = 5wLL x L4 (Live Load Deflection @ center) = 0.035in

384 . E. (1.Qty)

Allowable Deflection =L /360 = 9ftx12 / 360 = 0.30in
Allowable Deflection =0.30in > Max Deflection = 0.035 in CHECK = OOKO
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