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ABSTRACT

The purpose of this study was to simulate the wear
characteristics of foundry tooling using an impact
abrasion test apparatus. The wear characteristic was
exhibited by non-metallic materials and was measured as a
function of percentage weight loss and was benchmarked
against Class 30 gray iron. The research question focused
on whether or not a non-metallic material exists that
exhibits comparable or superior wear characteristics to
Class 30 gray iron for possible consideration as tooling
materials for foundry applications. The information
nbtained adds to knowledge and is useful to foundry
professionals in making tooling decisions.

The 34 test materials were procured from leading non-
metallic tooling manufacturers as well as from non-
traditional sources. The test procedure used 2 samples of
each material tested independently for 3 four hour cycles.
The samples were cleaned and weighed and the abradant
changed after each 4 hour cycle. The test apparatus was
used in three previous studies to experiment on potential
tooling materials.

Upon analysis of the data, a wear factor equation
was developed to better interpret the tool life as
compared to Class 30 gray iron. The development of this

wear factor can indicate to a foundry professional how
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long he/she can expect a tool to last as compared to cast

iron.

Of the non-metallic materials tested there was a wide
range in percentage weight loss numbers exhibited. The
best performer in terms of percentage weight loss was the
Conathane TU-900 exhibiting a 0.3440% weight loss and a
wear factor of 2.97. The worst performer was the
Ultralloy 40 demonstrating a 9.5043 percentage weight loss
with a corresponding wear factor of 81.93.

It appears from the data generated in this study that
there is no alternative non-metallic material that
exhibits the wear resistance of Class 30 gray iron.
However, comparing the results of other tests done
previously, it is concluded that with new formulations it
is only a matter of time before a non-metallic material

will demonstrate the wear resistance of iron.
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CHAPTER I
THE PROBLEM
Introduction

In an effort to remain competitive, the cast metals
industry must endeavor to control all aspects of their
operation including costs. Foundries, members of the cast
metals industry which use sand as the primary component for
molds and cores, are no exception. One important and
expensive segment of the overall foundry operation is the
area of pattern and corebox tooling. Crowley (1988)
stated, "In today's competitive environment foundry
management must diligently control every aspect of their
operations. And tooling costs, along with every other
production cost, must be reviewed" (p. 30). Brown (1983)
further stated that this area is critical if a foundry is
undertaking modernization to remain competitive. A jobbing
foundry can expect to pay as much as million dollars to
install a high production molding machine with associated
peripheral equipment. New patterns must be built to
operate in conjunction with this expensive acquisition.
Corresponding dollar amounts suggest a major investment on
the part of production tooling for this equipment.

Historically, the material of choice in molding and
corebox tooling has been cast iron, with some stainless

steels, carbon steels and even bronze alloys. These
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materials, although very expensive, are very durable and
can withstand the severe foundry environment. They have
been the most common tooling materials for hundreds of
years.

In todays low bid environment new materials are being
experimented with to reduce the cost of foundry tooling.
Although some new materials are showing great promise, in
general, they are not being taken seriously by the
traditional foundry professionals.

One arena of tooling experimentation is in non-
metallic materials. Some of these materials show great
promise for foundry tooling applications. With the advent
of new alternative materials, foundries must reexamine the
potential economic advantages offered by this unique family
of tooling materials.

A major area of concern with regard to non-metallic
materials is the ability to resist wear. The foundry
environment in which tooling performs is very abrasive.
Sand, the primary foundry molding and coremaking material,
is driven or blown under pressure onto the pattern or into
the corebox. It is this pressure, which is needed to
compact the sand and shape the mold or core. This pressure

acts as a multiplier to the sand's already natural

abrasiveness.
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This research is focused on an analysis of wear rates
of selected alternative tooling materials. It is theorized
that some materials may exhibit wear resistance
characteristics as good or better than cast iron. Such
findings would contribute to the body of technical
knowledge being generated for foundry use. The discovery
of low cost non-traditional materials may help the foundry
industry be more productive and competitive in the world

econonmy.

Statement of the Problem

The problem of this study was to analyze the wear
characteristics of selected alternative tooling materials.
These materials have a potential use as alternative tooling
equipment in the foundry for production operations.

Purpose of the Study

The purpose of this study was to simulate the wear
characteristics of foundry tooling using an impact abrasion
test apparatus. This wear characteristic will be measured
as a function of percentage weight loss as exhibited by
selected alternative tooling materials to be benchmarked
against Class 30 gray iron.

Research Question

The research question that was addressed in this study
focused on determining if there was an alternative tooling

material that exhibited a comparable or superior wear rate,
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as measured by impact abrasion testing, when compared to
Class 30 gray iron. A second aspect of the research
question addressed whether or not a mathematical indices or
factor could be calculated to compare tooling life of the
tested materials to Class 30 gray iron. For purposes of
this research the tested materials were broken down into
the following seven groups: Polyurethane Elastomers,
Epoxies, Plastic Liquid Molding Compounds, Polymer Ceramic
Composites, Stereolithography Photopolymer, Artificial
Modeling Material, and Metallic Tooling Materials. A list
of materials that were tested in this study can be found in

Appendix A.

Importance of the Study

Cast iron has been the most commonly available and
widely used material for foundry tooling. Reasons include:
material availability, the relative ease in shaping into
the desired configurations, the excellent wear
characteristics, its ability to withstand foundry
chemicals, and its ability to survive long production runs
with very little dimensional change.

However, costs, including excessive tooling charges
which are usually passed on as a transfer expense, are now
being scrutinized by the consumer. Casting purchasers are
much more involved in the processes used to make their

product than in the past. Aylward (1988) stated "It is
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essential to recognize that we are dealing with an
increasingly sophisticated purchasing profession that knows
exactly what it wants and will settle for nothing less" (p.
159). Foundries are no longer allowed to ship scrap and
expect to forget about it. In many cases, the foundry is
required to buy back scrap castings, paying the value added
costs plus transportation and handling charges associated
with getting it back to the plant. It is becoming
imperative that finished castings are of the highest
quality and lowest cost.

In many cases, the tooling used to make a customer's
castings is owned by that client. To reduce a client's
part costs, and enhance competitiveness, it is imperative
that tooling costs be as low as possible but still provide
high levels of quality.

There are some areas of concern regarding non-metallic
tooling. In some cases, tooling life is shortened by the
rough treatment experienced in the foundry. Non-metallic
materials will break under severe bumping and dropping and
can easily be damaged. Also, most non-metallic materials
are intolerant of welding spatter and many chemicals found
in normal foundry operations.

Construction of epoxy and polyurethane tooling
requires special treatment also. Most epoxies and

polyurethanes come in a two part system of resin and
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hardener. Some of the individual resin and hardener parts
release fumes that are toxic to humans. They also may
cause -a dermatitis reaction to the skin. However, after
the two parts have been mixed and polymerization has
occurred, they become inert and are no longer harmful.
Therefore, special care in the form of proper ventilation
and skin barrier protection must be provided when using
these materials to construct tooling.

Storage can also be a problem for metallic as well as
non-metallic tooling. Most metallic tooling materials can
oxidize over time and may yield or creep because of
internal stresses introduced during its manufacture,
causing dimensional problems. Non-metallic tooling
materials, while not suffering from potential oxidation or
stress relieving phenomena, also have problems. If care is
not taken in the rigging of non-metallic tooling the
equipment can become damaged beyond use. Proper material
handling must be taken into consideration when using non-
metallic tooling.

Another area of concern for foundry clients is lead
time. Although iron tooling has advantages in longevity
and in other areas, it is a very expensive material to
shape into the desired design. A fully machined iron tool
can take months to deliver as well as being expensive and

difficult to modify.
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In this era of Just-In-Time (JIT) deliveries and low
product inventories, a foundry's customers cannot afford to
wait months to receive their first castings. Backens
(1991) stated that in many cases a foundry's ability to
receive work is predicated on how soon the customer can get
castings. Print to casting time must be reduced to remain
competitive (p. 2).

Assumptions

The research was conducted using the following
assumptions:

1. That tooling wear can be simulated by the impact
abrasion test apparatus.

2. That wear incurred under laboratory conditions is
representative of the material loss in a production foundry
environment.

3. That specimen preparation did not adversely affect
the wear characteristics of the specimens.

4. That Class 30 gray iron can be considered a
benchmark material for comparison.

5. That those samples tested represent the family of
materials known as metallic and non-metallic tooling

materials.
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Limitations of the Study

The study was limited to:

1. The use of the impact abrasion apparatus as used
in previous research at the University of Northern Iowa and
Case Western Reserve University.

2. The use of 58-62 AFS grain fineness number (GFN)
sub-angular to round silica sand as the abrasive,

3. The percentage weight loss incurred during the
testing cycle.

4. The selected metallic and non-metallic materials
including those conventionally used and some more recently
developed.

5. The materials to be used as sampled regardless of
surface preparation i.e. cast, cut, or machined to correct
size.

6. The testing of materials containing no
carcinogens.

Definition of Terms

The following terms are used in this study and are

defined here for the purpose of clarity:

Acicular structure: A microstructure characterized by
needle shaped constituents. (Sylvia, 1990, p. 300)

Corebox: Box with an opening in which the core is
formed. (Sylvia, 1990, p. 310)

Epoxy: Containing oxygen attached to two different
atoms already connected to a ring. A word often used
by itself for epoxy resin. (American Foundrymen's
Society, 1986, p. 306)
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Jobbing Foundry: A foundry engaged in the manufacture
of numerous types of castings not intended for use in
its own product. Usually refers to a foundry making

castings for many other companies. (Wieser, 1980, p.

19)

Pattern: Model of wood, metal, plaster, or other
material used in making a mold. (Sylvia, 1990, p. 322)

Polymerization: The hardening or setting of plastic
materials, as epoxy, urethane, when the resin and
hardener are mixed together. (American Foundrymen's
Society, 1986, p. 306)

Polyurethane: Synthetic resin polymer used for pattern
material, ranging from dense elastomer to expanded,
spongy, lightweight. (American Foundrymen's Society,
1986, p. 306)

Rigging: Equipment used for making a mold. (Sylvia,
1990, p. 325)

Urethane Elastomer: A resilient rubberlike pattern
compound which has excellent abrasion resistance. It
is a castable plastic requiring a hardener to complete
polymerization. (American Foundrymen's Society, 1986,
p. 307)
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CHAPTER 11
REVIEW OF RELATED LITERATURE

Introduction

This review of literature covers published articles
and research pertaining to alternative tooling materials.
Also, included is research in foundry competitiveness and
those tests specifically designed to measure wear
resistance of unconventional tooling materials.

Foundry tooling is an area that has not been thoroughly
investigated to help foundries become more competitive.

Huskonen (1987) stated:

A necessary evil. That's the way some foundrymen
view the patterns, coreboxes, and related equipment
they need to produce castings.

Unfortunately, that attitude tends to close off
those foundrymen from a resource that they could well
utilize in these very competitive times. (p. 40)
Foundry management is realizing the potential benefits
of lowering tooling costs and reducing lead times. Backens
(1991) stated: "Management of the John Deere Waterloo
Foundry has determined that one way they could improve their
competitiveness in the casting industry would be to find
alternative materials for tooling" (p. 1).

Research being done on potential non-metallic tooling
materials is not new. Burton (1961) investigated epoxy

resins and isocyanates (polyurethanes) for foundry tooling

as far back as 1961. He stated:
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11

Introduction of the epoxides to the foundry industry
has greatly stimulated the imagination in pattern
construction particularly where abrasion resistance is
concerned, and is principally influenced by the
versatility of the materials in liquid form.
Complexity of shape or size is still further enhanced
by the elimination of machining to the end product.
This signifies to some extent that abrasion resistive
materials may be introduced to the pattern or core box
at indicated or anticipated wear sections with little
or no effort on the part of the builder. (p. 304)
Materials
Wood is the original material used for foundry tooling.
It has always been readily available, inexpensive and easily
formed into the desired shape. Consequently, it is still in
use today, especially for master and prototype tooling.
However, it also has disadvantages. Wood, being a cellular
material, has very poor wear resistance and also has a
tendency to pick up moisture which causes distortion.
Hence, it is typically not used as tooling for medium to

long production runs.

Plastics are being used in more foundry tooling
applications in recent years. Although any kind of
transition to plastics as a tooling material is slow in
coming, there is evidence that they have a place in tooling

applications. Bex (1990a) stated:

Wood is still widely used to fabricate master patterns
for metal castings, and metal certainly retains its
place as the pattern material of choice for high volume
tooling such as that used in automotive production
foundries. Increasingly, however, plastics are being
selected as an alternative pattern material. Once a
master reverse is constructed, plastic patterns can be
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duplicated and repaired quickly and easily. They also
can save time and money. (p. 43)

Plastics are also being used more because of new
formulations in their chemistry which give them advantages
in such areas as wear resistance and chemical compatibility.
These latest formulations are showing characteristics
desirable as potential tooling materials. Bex (1990b)
further stated:

Plastics, particularly epoxies and polyurethanes make

accurate and durable patterns. They are insensitive to

moisture and many chemical mold sprays, offer superior
dimensional stability, weigh less than metal
counterparts and can be compounded to be extremely hard

or highly flexible. (p. 46)

Of the plastic materials, epoxy resins have been in
existence the longest. They are still the least expensive
plastic material for constructing foundry tooling, are
easier to work with and, in general, have a superior surface
finish to polyurethanes. However, they have a disadvantage
in that shrinkage during construction becomes a problem,
especially in heavy cross sectional areas. Also, based on
past studies, they do not possess the wear resistance
characteristics of polyurethanes.

Materials that are becoming more common for use as
alternative foundry tooling are polyurethane elastomers.
Historically, polyurethanes designed for foundry

applications were restricted to master patterns and

prototype work. Bralower (1989) stated:
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In the 1980s, various improvements in polyurethane
materials, equipment and processes have allowed
plastics to move out of the pattern shop and onto the
foundry shop floor. Once limited mostly to master
patterns, plastics have moved further into production
tooling. (p. 37)

New materials being experimented with include castable
ceramics and fiberglass. Typically, fiberglass has been
used in the foundry industry as a backing media to give
strength and rigidity to unstable surface materials. It is
with this purpose that fiberglass is used, in many cases, as
a back up for castable ceramics.

Ceramics are being experimented on because of their
perceived resistance to abrasion. It is only recently that
ceramics have been available in castable form. These
ceramics generally have an acicular free flowing structure
which allows them to be cast into the desired shape.
Therefore, they are starting to generate interest as with
other castable materials, such as polyurethane elastomers,
for use as foundry tooling.

Abrasion Tests

As discussed previously, it is advantageous to the
foundry industry to find materials that are less expensive
and have shorter construction lead times. It must also be
realized that all metallic tools are shaped, or constructed,
in a similar fashion. Metallic tooling is fabricated or

machined using some form of metal removal operation to

achieve the desired shape. Most non-metallic materials are
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cast into shape thereby saving time and expense in making
tooling.

In order to test metallic and non-metallic materials,
and be able to translate the results into usable data for
sound decision making, a test similar to actual foundry
production conditions had to be devised. Well known, and
highly used, mechanical tests i.e., hardness or tensile, do
not give the desired data that correlates with abrasion
resistance. Shah (1984) stated:

Resistance to abrasion is significantly affected by

factors, such as test conditions, type of abradant, and

development and dissipation of heat during the test
cycle. Many different types of abrasion-measuring
equipment have been developed. However, the
correlation between the test results and actual
abrasion-related wear in real life remains very poor.

The tests do, however, provide relative ranking of

materials in certain order when performed under

specified set of conditions. (p. 73)

The American Society for Testing and Ma“erials (ASTM)
defines resistance to abrasion as "the ability of a material
to withstand mechanical action such as rubbing, scraping, or
erosion, that tends progressively to remove material from
its surface" (1991, p. 405).

Gouwens, in 1965, first recognized the need to simulate
the abrasive conditions experienced by foundry tooling. He
utilized two different testing apparatuses in an effort to

simulate abrasion conditions. The two tests conducted were

pressure abrasion and impact abrasion.
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Pressure abrasion was conducted using a device known as
the Haworth abrasive wear tester and has been used primarily
for testing metallic materials. The equipment utilizes a
segmented rubber wheel, under a load, which maintains a
desired pressure on the sample. Sand is picked up by the
wheel segments as it passes through a pan containing the
abrasive and deposited on the sample. A rapid abrasion
occurs as sand is carried between the rubber wheel and the
sample. Gouwens (1965) stated: "The conditions of applied
pressure, abrasive grain shape, and water or oil lubrication
can be varied and thus replicate the abrasion encountered
during pressurized abrasive conditions" (p. 402).

Impact abrasion was also tested in Gouwens' study.

This type of test is completely different than the Haworth
abrasive wear tester which uses contact pressure to actuate
the abrasive media. Impact abrasion seems to more closely
resemble the wearing action experienced by tooling,
especially the process of core blowing. Gouwens (1965)
stated:

It is well known that abrasion under pressure, as

accomplished in the Haworth test, may be quite

different than abrasion by sand impact. Since core
blowing is primarily an impact condition, a second test
procedure was needed to replicate abrasive conditions

encountered. (p. 402)

The impact abrasion test uses the contact energy of

falling sand as it cascades into a high speed impeller to

achieve the wearing action. Equipment used for this test
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consists of: a 10 inch glass drum, a high speed impeller, a
means of introducing a nitrogen atmosphere, and a variable
speed drive mechanism. The drum rotates at a speed which
allows the sand to fall from about the 10 o'clock position.
The sand then falls into the high speed impeller, mounted
inside the drum, where impact occurs. The nitrogen
atmosphere was required to prevent oxidation of the
primarily metal samples due to the moisture in the sand
abrasive. Samples are mounted in the high speed fixture and
act as the blades of an impeller.

The test itself consisted of three four hour segments.
Each sample was weighed prior to and after each segment and
the weights recorded. Gouwens had difficulty interpreting
the results of these tests. This was due primarily because
the plastics tested absorbed the core oil which was included
as a part of his sand mixture. Volume loss, measured in
cubic inches of material lost, was also recorded.

Gouwens (1965) also did field studies of wear
resistance to compare his laboratory data to actual
production runs. He utilized test bars designed as a
truncated cone shape with a corner removed. These test bars
were mounted in a corebox directly under a sand stream. The
test bars were weighed and measured before and after a
production run of cores. Observations were made of the test

bars after production runs of 500, 1500, and 3500 cores.
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Gouwens found that the results of his truncated cone
tests were consistent with laboratory wear data with regards
to the nmetals tested. However, the results from the
truncated cone tests suffered the same problem as the
laboratory data when comparing the non-metallics. This
problem was the absorption of the core oils by the non-
metallic materials during testing. The measurement of the
actual absorption was not possible therefore his data was
inconclusive.

Maier and Wallace (1977) duplicated Gouwens' experiment
with a few exceptions. Essentially, the differences were in
the sand used as the abrasive and the materials tested.

They also did not conduct a truncated cone test. The sand
used was a dry silica as compared to Gouwens' oil-bonded
mixture of water, core o0il, cereal binder, western
bentonite, iron oxide, kerosene and Ottawa sand. Gouwens
tested a few metallics (3), and existing non-metallic (6)
materials. Maier and Wallace tested mostly metallics (15),
with fewer non-metallics (9).

Maier and Wallace (1977) also categorized their samples
in homogeneous and coated or plated materials. Also, they
included average weight loss per specimen, the scatter or
lowest and highest value in percentage weight loss among the
specimens, and the rate of weight loss as well as percentage

weight loss in their recordings. Of the 24 materials
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tested, 16 were deemed acceptable as potential pattern
materials. Maier and Wallace stated:

The wear rate of 16 pattern materials, including all of

the metals and one polymer, exhibited a weight loss of

1.6% or less in this severe test; the wear resistance

of each of these materials could be adequate for most

types of patterns. (p. 161)

Another study, conducted by Helzer (1988), further
duplicated the research of Gouwens, Maier and Wallace.
Essentially the same procedures were used as the
aforementioned researchers. The only differences discovered
were in AFS grain fineness of the sand used as the abrasive
and the materials tested. Maier and Wallace used 69 AFS gfn
silica sand, Helzer incorporated a silica sand of 58-64 AFS
gfn. The materials tested was the other difference reported
by the two studies. The majority of Maier and Wallace's
materials tested were metallics, conversely Helzer studied
mostly non-metallics.

Helzer further arranged his materials into four major
groups. These include: metallic pattern materials, plated
pattern materials, non-filled polymers, and filled polymers
containing metal or ceramic fillers. Hardness tests of the
metallic pattern materials were also incorporated into the
study as well as an observation of dimensional changes. The

conclusions observed in the study varied according to

material. It was reported that similar materials, according
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to group, behaved in an analogous manner. Helzer (1988)

stated:

A total of 45 pattern materials were tested in this

study. The weight losses ranged from 0.026% to over 7%

of the material weight. Most of the materials

exhibited very good dimensional stability under
testing. All of the pattern materials exhibited a very

linear wear line. (p. 285)

Summary

It is apparent that a limited amount of literature
pertaining to wear resistance of foundry tooling materials
exists. An exhaustive literature search was made to review
as many resources as possible during the course of this
study.

From the literature reviewed, it is apparent that
impact abrasion is the test deemed most similar to actual
wear resistance as shown by the three studies analyzed.
Another commonality between the three studies was the
measurement criteria used, namely weight loss. Incentives
for conducting the studies were based on finding materials
that would function in the foundry environment. Aalso,
finding materials that were cost effective and reasonably
easy to construct, with short lead times, were desirable
characteristics taken into consideration.

As new materials, particularly non-metallics, are being
developed it is obvious that further research should be

conducted to investigate their characteristics under the

same conditions as previous studies. The results of this
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research would help foundry management make sound tooling
decisions that perhaps allows them to be more competitive

and productive in the metal casting industry.
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CHAPTER III
METHODOLOGY
Introduction

Research in foundry processes for the improvement of
competitiveness and productivity is being done in many
areas. Areas of intense research to assist foundries
include: improving casting quality, reducing lead times for
product deliveries, and automating certain processes.

It is the area of reducing casting construction lead
times that has benefit from this research in the foundry
industry. The non-metallic materials were selected for this
study because of their ease of construction and reduced lead
times. The metallic samples were selected as a means of
comparison to the non-metallics and cast iron, the bench
mark material.

Test Materials

The samples selected for this study were supplied by
four leading industrial manufacturers of non-metallic
tooling materials. 1In most cases the materials were
furnished by the manufacturer to the desired size
specifications. Also, some non-traditional materials were
tested for experimental purposes to analyze their tooling
applicability. Six of these non-metallics have never been
used for foundry tooling materials. Also, three other

metals that have been used for foundry tooling, besides
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Class 30 gray iron, were tested to see how they compare to
iron. Following is a description of each material, by major
type, that was selected for this study. Further information
about these materials in the form of Material Safety Data
Sheets can be found in Appendix B.

Polyurethane Elastomers

6414-3 from Ciba-Geigy. This material is an amber or
red colored two-component (Parts A & B) polyurethane
elastomer with a 55-65 Shore D hardness. It is generally
shaped by casting. The material is to be of a fairly
consistent thickness from 0.06 in. to 0.12 in. The
elastomer must be backed up with an appropriate filler
material or metal to maintain dimensional integrity. Mixing
ratios used were: Part A 100, Part B 60 by weight.
Applications include both coreboxes and patterns.

TDP_186-1 from Ciba-Geigy. This material is a red
colored two-component (Parts A & B) polyurethane elastomer
with a 78 Shore D hardness. It is generally shaped by
casting. The material is to be of a fairly consistent
thickness not more than 0.12 in. The elastomer must be
backed up with an appropriate filler material or metal for
dimensional stability. Mixing ratios used were: Part A 100,
Part B 60 by weight. Applications include both coreboxes

and patterns.
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Uralite 3156 from Hexcel. This material is an amber or
black colored two-component (Parts A & B) polyurethane
elastomer with a 60 Shore D hardness. It is generally
applied by casting onto a prepared surface. The material is
to be of a fairly consistent thickness not more than 0.12
in. The elastomer must be backed up with an appropriate
filler material if it is not cast into shape. Mixing ratios
used were: Part A 100, Part B 36 by weight or Part A 100,
Part B 34 by volume. Applications include both coreboxes

and patterns.

Uralite 3160 from Hexcel. This material is a brown

colored two-component (Parts A & B) polyurethane elastomer
with a 70 Shore D hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer must be backed up with an appropriate filler
material if it is not cast into shape. Mixing ratios used
were: Part A 100, Part B 60 by weight. Applications include
both coreboxes and patterns.

Uralite 3500 from Hexcel. This material is a brown

colored two-component (Parts A & B) polyurethane elastomer
with a 70 Shore D hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The

elastomer must be backed up with an appropriate filler
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material or casting. Mixing ratios used were: Part A 100,
Part B 60 by weight. Applications include both coreboxes
and patterns.

Uralite 3501 from Hexcel. This material is an amber
colored two-component (Parts A & B) polyurethane elastomer
with a 60 Shore D hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer must be backed up with an appropriate filler
material or casting. Mixing ratios used were: Part A 100,
Part B 43 by weight and has a slightly shorter work life
than the Uralite 3500. Applications include both coreboxes
and patterns.

Uralite 3502 from Hexcel. This material is a brown
colored two-component (Parts A & B) polyurethane elastomer
with a 55-60 Shore D hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer should be backed up with an appropriate filler
material or casting. Mixing ratios should be: Part A 100,
Part B 60 by weight and has a significantly longer work life
than the Uralite 3500 and 3501. Applications include both
coreboxes and patterns.

Uralite 3503 from Hexcel. This material is a brown

colored two-component (Parts A & B) polyurethane elastomer
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with a 95 Shore A hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer must be backed up with an appropriate filler
material or casting. Mixing ratios used were: Part A 100,
Part B 60 by weight and has a significantly longer work life
than the Uralite 3502. Applications include both coreboxes
and patterns.

Uralite 3530 from Hexcel. This material is a red

colored two-component (Parts A & B) polyurethane elastomer
with a 65 Shore D hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer must be backed up with an appropriate filler
material or casting. Mixing ratios used were: Part A 100,
Part B 50 by weight. Applications can be considered for
both coreboxes and patterns.

Uralite 3534 from Hexcel. This material is a red
colored two-component (Parts A & B) polyurethane elastomer
with a 95 Shore A hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer must be backed up with an appropriate filler

material or casting. Mixing ratios used were: Part A 100,
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Part B 28 by weight. Applications can be considered for
both coreboxes and patterns.

Conathane TU-900 from Conap. This material is an amber

colored two-component (Parts A & B) polyurethane elastomer
with an 85-95 Shore A hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer must be backed up with an appropriate filler
material or casting. Mixing ratios used were: Part A 100,
Part B 38 by weight. Applications can be considered for
both coreboxes and patterns.

Conathane TU-956 from Conap. This material is an amber
colored two-component (Parts A & B) polyurethane elastomer
with a 50-60 Shore D hardness. It is generally applied by
casting onto a prepared surface. The material is to be of a
fairly consistent thickness not more than 0.12 in. The
elastomer must be backed up with an appropriate filler
material or casting. Mixing ratios used were: Part A 100,
Part B 28 by weight. Applications can be considered for
both coreboxes and patterns.

Conathane TU-961 from Conap. This material is a dark
red colored two-component (Parts A & B) polyurethane
elastomer with a 60 Shore D hardness. It is generally
applied by casting onto a prepared surface. The material is

to be of a fairly consistent thickness not more than 0.12
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in. The elastomer must be backed up with an appropriate
filler material or casting. Mixing ratios used were: Part A
100, Part B 50 by weight. Applications can be considered
for both coreboxes and patterns.

Conathane TU-981 from Conap. This material is an amber
or black colored two-component (Parts A & B) polyurethane
elastomer with a 60-70 Shore D hardness. It is generally
applied by casting onto a prepared surface. The material is
to be of a fairly consistent thickness not more than 0.12
in. The elastomer must be backed up with an appropriate
filler material or casting. Mixing ratios used were: Part A
100, Part B 60 by weight. Applications can be considered
for both coreboxes and patterns.

Hapflex 595 from Hapco. This material is a black
colored two-component (Parts A & B) polyurethane elastomer
with a 90-95 Shore A hardness. It is generally applied by
casting, brushing or spraying onto a prepared surface. The
material is to be of a fairly consistent thickness from 0.06
in. to 0.12 in. The elastomer must be backed up with an
appropriate filler material or casting. Mixing ratios used
were: Part A 100, Part B 100 by weight. Applications can be
considered for both coreboxes and patterns.

Hapflex 595-HP from Hapco. This material is a black

colored two-component (Parts A & B) polyurethane elastomer

with a 90-95 Shore A hardness. It is generally applied by
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casting, brushing or spraying onto a prepared surface. The
material is to be of fairly consistent thickness from 0.06
in. to 0.12 in. The elastomer must be backed up with an
appropriate filler material or casting. Mixing ratios used
were: Part A 100, Part B 100 by weight. Applications can be
considered for both coreboxes and patterns.

Hapflex 665 from Hapco. This material is a black

colored two-component (Parts A & B) polyurethane elastomer
with a 65 Shore D hardness. It is generally applied by
casting, brushing or spraying onto a prepared surface. The
material is to be of a fairly consistent thickness from 0.06
in. to 0.12 in. The elastomer must be backed up with an
appropriate filler material or casting. Mixing ratios used
were: Part A 100, Part B 100 by weight. Applications can be
considered for both coreboxes and patterns.

Hapflex 665-HP from Hapco. This material is a black

colored two-component (Parts A & B) polyurethane elastomer
with a 65 Shore D hardness. It is generally applied by
casting, brushing or spraying onto a prepared surface. The
material is to be of a fairly consistent thickness from 0.06
in. to 0.12 in. The elastomer must be backed up with an
appropriate filler material or casting. Mixing ratios used
were: Part A 100, Part B 100 by weight. Applications can be

considered for both coreboxes and patterns.
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Steel Filled Polyurethane Elastomers
Hapcast 3730/7 from Hapco. This material is a steel

filled plastic casting urethane system with a 90 Shore D
hardness. The resin is mixed with hardeners at various
ratios depending on desired characteristics of finished
product. After mixing, the material is poured into a mold
or cavity in a thin stream from a height of 8-12 in. The
material can be cast in all thicknesses and cures in
approximately 48 hr. Applications can be considered for no-
bake coreboxes.
Elastomeric Surface Coats

Hapcoat 597 from Hapco. This material is a medium
hardness (Shore A 90-95) elastomeric, abrasion resistant,
thixotropic, surface coat. After mixing, the material is
applied with a brush to a 0.06-0.12 in. thickness. The
mixing ratios used were: Part A 100, Part B 75 by weight,
Applications can include both coreboxes and patterns.

Hapcoat 667 from Hapco. This material is a Shore D 65

hardness surface coat. It is a thixotropic, abrasion
resistant, elastomeric material. After mixing, the material
is applied with a brush to a 0.06-0.12 in. thickness. The
mixing ratios used were: Part A 100, Part B 75 by weight.

Applications can include both coreboxes and patterns.
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Polyurethane/Epoxy Alloy

Hapcast 5730 from Hapco. This material is a rigid,
high impact, thermoset, Polymer Alloy. It is generally

applied by casting onto a prepared surface. The alloy does
not require a backing material and is easily machinable to
required dimensions. The mixing ratios used were: Part A
100, Part B 13 by weight. Applications can include
coreboxes and patterns.
Epoxies

301/308 Epoxical from U.S. Gypsum. This material is an

aluminum filled epoxy resin system. It is generally applied
by casting onto a prepared surface. The material has an 80
Shore D hardness. Mixing ratios should be: 7 Parts Resin to
1 Part Hardener. Applications can include prototype
coreboxes and patterns.

Mastercast 703 from Kindt-Collins. This material is an

aluminum filled epoxy system. It is generally applied by
casting onto a prepared surface and has an 80 Shore D
hardness. Mixing ratios used were: Part A 100, Part B 100
by weight. Applications can include prototype coreboxes and
patterns.
Plastic Liquid Molding Compounds

Ultralloy 40 from Hapco. This material is a tough,

fast curing, low shrinkage plastic. It is generally applied

by casting onto a prepared surface and can be cast into thin
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or thick sections. It has a 80 Shore D hardness. Mixing
ratios used were: Part A 100, Part B 100 by weight.
Applications include prototype and short run production
coreboxes and patterns.

Ultralloy 50 from Hapco. This material is a tough,
fast curing, low shrinkage plastic. It is generally applied
by casting onto a prepared surface and can be cast into thin
or thick sections. It has a 90 Shore D hardness. Mixing
ratios used were: Part A 100, Part B 100 by weight.
Applications can include prototype and short run production
coreboxes and patterns.

Polymer Ceramic Composites

Plaz-Tec Ceramic from J & J Corporation. This material

is a new castable ceramic composite with potential tooling
applications. It is generally applied by casting or
spraying onto a prepared surface. A rigid backing material
is required for strength purposes. Mixing and hardness data
is confidential to the manufacturer. It may have pattern
and corebox tooling application.

Plaz-Tec Fiberglass backed Ceramic from J & J

Corporation. This material is a new fiberglass backed

castable ceramic composite with potential tooling
applications. It is generally applied by spraying onto a
prepared surface followed by a backing of fiberglass.

Mixing and hardness data is confidential to the
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manufacturer. It may have pattern and corebox tooling
application.

Stereolithography Photopolymer
IMB 5086 Photopolymer from Ciba-Geiqy for 3D Systens.

This material is a one~component photo curable liquid resin
system. The system requires a special processor with
computer interface to create the desired tooling. Also, the
system requires an ultraviolet laser attachment to activate
the polymer. This is a very new technology which may have

foundry tooling applications.

Artificial Modeling Material
Renshape 450 from Ciba-Geiqgy. This is an isotropic,

easily machined, dimensionally stable master pattern
material. It can be shaped using standard woodworking tools
to desired dimensions. The material has a 65 Shore D
hardness with no shrinkage problems. It should only be used
for prototype and very short production runs. Applications
can include patterns but is highly unlikely for coreboxes.

Metallic Tooling Materials
American Iron and Steel Institute (AISI) 1020 low

carbon steel. This material is a plain carbon steel with 20
points (or 0.20%) of 1% carbon. Hot rolled 1020 steel has a
tensile strength of 68,000 psi and a BHN of 135. Hardened
1020 steel has a 90,000 psi tensile with a 179 BHN. AISI

1020 low carbon steel is not used as extensively as gray
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iron for tooling purposes. However, it does exhibit
excellent wear characteristics.

304 stainless steel. This is an austenitic, chrome-
nickel, tough alloy that can be cold worked. It is
typically used for very high production tooling applications
because of its excellent wear characteristics. It is also
more expensive then most conventional tooling materials.
General characteristics include a 61 RA hardness and an
80,000 psi tensile strength.

Silicon bronze. This is a high silicon non-ferrous

metal with a 96% copper, 3% silicon and 1% manganese
composition. It is a fairly frequently used material for
foundry tooling applications because of its good wear
characteristics and machinability. General characteristics
include a 40-97 RB hardness with a 56,000 to 110,000 psi
tensile strength.

Class 30 gray iron. This material is the bench mark
substance for the study. A typical Class 30 iron has a
tensile strength of 30,000 psi and a BHN of 215. A major
reason for the use of gray iron for foundry tooling is its
machinability; it can be shaped to desired dimension with
relative ease, and it also has good wear characteristics.

Test Procedure
The abrasion testing equipment used in this research

utilizes a pyrex drum, filled with 5 pounds of sand,
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rotating at 82 rpm causing a cascading of the sand onto a
fixture which holds the test specimens. The specimens are
mounted at a 45 degree angle so as to act as an impeller to
the cascading sand. The fixture itself rotates at
approximately 1400 rpm in the same direction as the drum.
As the sand cascades onto the spinning fixture, impact
abrasion occurs to the test specimens. This apparatus was
devised for Gouwen's study in the 1960s. A drawing of the
impact abrasion test apparatus can be found in Figure 1.
Each specimen was tested for three four-hour cycles in
the fixture. Two specimens of each sample material were
tested at different times to conform with testing parameters
designed earlier for previous studies. The material weights
were recorded before the test began and after each four hour
cycle. A Mettler Type H15 balance was used to weigh the
samples. This balance is a 160 g capacity unit calibrated
every 6 months to NIST #732/246690-#523/240932 standards.
The 5 pounds of sand contained in the drum was replaced
after each cycle to ensure that new media was impacting the
specimens. This eliminated any fractured or rounded sand
grains which may have lost abrasiveness during the cycle.
The molding material used for this research was a 58-62 AFS
GFN sub angular to round silica sand. Selected specimens
were examined using scanning electron microscopy to

investigate wear patterns.
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Wear Factor

Upon analysis of the review of literature, it is
apparent that foundry personnel lack a decision making tool,
pertaining to wear resistance, for the analysis of data
concerning potential tooling materials. Therefore, one
intention of this study is to provide a mathematical device,
a wear factor, which allows foundry personnel to make an
informed decision pertaining to the wear resistance of
potential tooling materials.

Cast iron being the bench mark of this study allows for
a comparison to other materials. All materials were
subjected to the same test procedures which draw a
commonality and uniformity to all samples.

A major question asked by foundry professionals is; how
well do these new tooling materials wear as compared to cast
iron? 1In order to answer that question, a simple
mathematical computation must be administered. The key
element of this equation is percentage weight loss.

It was theorized that each material will experience at
least some weight loss as a result of the sand abrasion.
Because cast iron is the bench mark, it is the material to
which all others were compared. Therefore, to arrive at the
wear factor, each sample's percentage weight loss number was
divided by cast iron's number. This resulting wear factor

can indicate to a foundry professional how long he/she can
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expect a tool to last in the foundry environment as compared

to cast ircn.

Electron Microscopy Analysis

To investigate the surface of the specimens after
impact abrasion, selected materials were analyzed using
scanning electron microscopy. In order to conduct this
analysis the non-metallic materials had to be coated with a
conductive material to facilitate observation. These
materials were carbon coated using a Denton model DV-502A
vacuum chamber located at a major midwest manufacturing
facility. Micrographs of the four selected materials can be
found in Figures 2-9.

The purpose of this investigation was to visually
examine the erosive effects on the materials after the
impact abrasion experience. A visual examination was made
comparing the eroded surface to the before test surface.
Also, an elemental analysis of two of the materials can be
found in Figures 10-17.

A unique capability of the scanning electron microscope
is its ability to image a field of view regardless of the
surface condition. A microscope, which uses light imaging,
shows a two dimensional representation of the viewed
surface. Conversely, scanning electron imaging allows for

surface observation in three dimensions.
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The Tracor Northern ADEM scanning electron microscope

was used to examine the specimens. This equipment was also

located at a large midwest manufacturing company.
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CHAPTER IV
PRESENTATION OF DATA

The purpose of this chapter is to provide a meaningful
presentation and interpretation of the data collected for
this study. It is intended that the data generated be used
by foundry personnel to aid in making tooling decisions.

Samples of the tested materials were obtained from a
variety of sources. Some were received directly from the
manufacturer for abrasion testing research, others were
obtained by personnel from a large midwest foundry's
Alternative Tooling Committee. The abrasion tests were
conducted in conjunction with the Tooling Committee's task
to explore new materials for foundry use.

A list of possible alternative tooling materials for
evaluation was compiled from a review of literature.
Materials no longer available from the manufacturer or
containing known carcinogens were rejected for possible
consideration in this study.

The final number of alternative tooling materials
tested represented the commercially available substances
that have potential as foundry tools. These materials,
while not entirely safe to humans, can be handled safely
with the proper equipment and precautions. Material Safety
Data Sheets (MSDS), obtained from the manufacturers, are

included in Appendix B. Impact Abrasion Test Data Sheets of
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each individual material are included in Appendix C. When
viewing Figures 18 through 32 the vertical axis range is not
consistant. Following is an analysis of the materials
tested by group.

Materials Tested
Polyurethane Elastomers

Oof the 34 materials tested 22 are combined into the
polyurethane elastomer group. Included in this group are
the polyurethane elastomers, a steel filled polyurethane
elastomer, and two elastomeric surface coats. This group is
the largest because of the polyurethane elastomer's
perceived compatibility with foundry tooling applications
therefore, more of the materials were considered for
testing. Some of these materials demonstrated the best wear
resistance characteristics of all the non-metallic specimens
tested. As mentioned previously all of the specimens tested
were compared to Class 30 gray iron, the bench mark
material.

The material that had the least percentage weight loss
of the polyurethane elastomers tested was Conap's Conathane
TU-900. See Figure 18 for the TU-900 visual slope
comparison with Class 30 gray iron. Appendix D contains the
remaining visual slope comparisons of the materials tested

not included in this chapter.
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CONAP CONATHANE TuU-S00
versus CLASS 30 GRAY 1RON
CONATHANE CLASS 30
Tu-800 GRAY IRON
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Figure 18. Slope comparison of TU-900 to gray iron.

This material exhibited the least percentage weight
loss (0.3440%) under test conditions. However, one possible
reason for its excellent wear resistance characteristics may
be attributed to the material's relative hardness. This is
a relatively soft material with a Shore A hardness of 85-95.
It has been observed that some softer polyurethane
elastomeric materials tended to exhibit lower erosion
characteristics.

While displaying good wear characteristics, softer

materials may have a disadvantage resisting blow and squeeze
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pressures during core blowing and molding operations. These
materials may have difficulty maintaining the necessary
dimensional accuracies due to elastic deformation occurring
during those pressures.

Another Conap material, Conathane TU-956, exhibited
slightly inferior wear resistance compared to the TU-900
under test conditions. See Figure 19 for visual slope
comparisons with Class 30 gray iron. However, this material

is harder (50-60 Shore D) than TU-900 and may not suffer

CONAP CONATHANE TU-8958
versus CLASS 30 GRAY IRON

CONATHANE CLASS 30
Tu-956 GRAY IRON

PERCENT WEIGHT LOSS

L 2
0 HOURS 4 HOURS 8 HOURS 12 HOUWRS

T IME

denotes percentage weight 10ss compsr |sons

Figure 19. Slope comparison of TU-956 to gray iron.
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from elastic deformation during coremaking and molding
pressures. Of the medium hardness polyurethane elastomers
tested this material exhibited the least percentage weight
loss (0.3670%).

Conversely, the polyurethane elastomer with the
greatest percentage weight loss under impact abrasion test
conditions was Hexcel's Uralite 3530. This material is a
medium hardness (65 Shore D) elastomer. It exhibited a
2.6088% weight loss during testing. See Figure 20 for

visual slope comparisons with Class 30 gray iron.

HEXCEL URALITE 3530
versus CLASS 30 GRAY |RON
URALITE CLASS 30
3530 GRAY IRON
———emeese ———cccuee
4 PERCENT WEIGHT LOSS
28 .
" |
0 e : .
0 HOURS 4 HOURS B8 HOURS 12 HOURS
TIME
denotes percentage weight 10ss compar isons

Figure 20. Slope comparison of Uralite 3530 to gray iron.
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Epoxies

Three materials were included in the epoxy group.
These include one polyurethane/epoxy alloy and two epoxies.
All three materials exhibited inferior percentage weight
loss reactions to the impact abrasion testing. Kindt-
Collins' Mastercast 703 exhibited the lowest percentage
weight loss within the group with a 2.5806%. Figure 21

shows the visual slope comparison with Class 30 gray iron.

KINDT-COLL INS MASTERCAST 703
versus CLASS 30 GRAY [RON
MASTERCAST CLASS 30
703 GRAY (RON
PERCENT WEIGHT LOSS
3
2k
ir -
0 L - .
0 HOURS 4 HouRS 8 HOURS 12 HOURS
T IME
genotes pearcentage weight |oss

Figure 21. Slope comparison of Mastercast 703 to gray iron.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



57

Following, within this group, was Hapco's Hapcast 5730
then U.S. Gypsum's 301/308 Epoxical with 3.9476% and 4.0448%
weight loss respectively. See Figures 22 and 23 for visual

slope comparisons with Class 30 gray iron.

HAPCO HAPCAST 5730
versus CLASS 30 GRAY IRON

HAPCAST CLASS 30
5730 GRAY |RON

4 PERCENT WEIGHT LOSS

e -
0 HOURS 4 HOURS 8 HOURS 12 HOURS

T IME

denotes percentage welght |oss

Figure 22. Slope comparison of Hapcast 5730 to gray iron.

Plastic Liguid Molding Compounds

Two materials were included in this group, Hapco's
Ultralloy 40 and Ultralloy 50. These two materials
demonstrated the greatest percentage weight loss of all the

specimens tested in this study. Ultralloy 40 exhibited
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U.S. GYPSUM EPOXICAL 301/ 308
versus CLASS 30 GRAY IRON

EPOX | CAL CLass 30
301/ 308 GRAY IRON

PERCENT WEIGHT LOSS

i ]
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TIME

denotes percentage welght loss

Figure 23. Slope comparison 301/308 Epoxical to gray iron.

9.5043% weight loss and Ultralloy 50 7.4140%. Figures 24
and 25 exhibit visual slope comparisons with Class 30 gray

iron.

Polymer Ceramic Composites

J&J Corp's two ceramic materials, Plaz-Tec Ceramic and
Plaz-Tec Fiberglass backed Ceramic, were included in this
group. Both were composed of the same surface material with
one having a fiberglass backing. It was observed that the
fiberglass backed material exhibited inferior wear

resistance after testing (4.7074%) compared to the pure
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HAPCO ULTRALLOY 40
versus CLASS 30 GRAY IRON
ULTRALLOY CLASS 30
40 GRAY IRON
20 DERCENT WEIGHT _LOSS
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TIME
denotes percentage weight loss

Fiqure 24. Slope comparison of Ultralloy 40 to gray iron.

ceramic composite (2.4957%). See Figures 26 and 27 for
visual slope comparisons with Class 30 gray iron. This may
have occurred due to the complete erosion of the ceramic
surface which is heavier than the fiberglass backing. The
fiberglass backing material also experienced erosion thereby
possibly accounting for the greater percentage weight loss
of the two ceramics.
Stereolithography Photopolymer

IMB 5086 was the only photopolymer tested in this study

therefore, it was placed into a group of its own. It is a
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HAPCO ULTRALLOY 50
versus CLASS 30 GRAY IRON
ULTRALLOY CLASS 30
50 GRAY IRON
g PERCENT_WEIGHT LOSS
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TIME
denotes percentage weight [0ss

Figure 25. Slope comparison of Ultralloy 50 to gray iron.

very unique material, being activated and cured by
ultraviolet radiation. This material is an early generation
photopolymer which is already obsolete and no longer
available from the manufacturer. IMB 5086 also demonstrated
an inferior percentage weight loss (3.4850%), compared to
the majority of test specimens under experimental
conditions. See Figure 28 for visual slope comparisons with

Class 30 gray iron.
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J&J CORP. PLAZ-TEC FIBERGLASS CERAMIC
versus CLASS 30 GRAY |RON

PLAZ-TEC CLaSsS 30
F1BERGLASS GRAY IRON

s PERCENT WEIGHT LOSS

0 HOURS 4 HOURS 8 HOURS 12 HOWRS
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denotes percentage weight loss

Fiqure 26. Slope comparison of fiberglass backed ceramic to

gray iron.

Artificial Modeling Material

Renshape 450 was the only artificial modeling material
tested in this study. It is used extensively for master and
prototype tooling. The material was selected for impact
abrasion testing due to its extensive use in the foundry
industry. While it is widely used for prototype and master
tooling in the industry it is not appropriate for production
due to its poor wear resistance characteristics,

demonstrating a 5.8374% weight loss under test conditions.
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J&J CORP. PLAZ-TEC CERAMIC COMPOSITE
versus CLASS 30 GRAY IRON )

PLAZ-TEC CLASS 30
CERAMIC GRAY IRON

3 PERCENT WEIGHT LOSS
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T IME

denotes percentage weight loss

Figure 27. Slope comparison of ceramic to gray iron.

See Figure 29 for visual slope comparisons with Class 30
gray iron.
Metallic Tooling Materials

Three metallic materials were included in this study
besides cast iron. These metallics were included in the
study due to their popular use as tooling materials in the
foundry industry. Of the four materials in this group only
silicon bronze exhibited an inferior percentage weight loss
(0.3622%), compared to Class 30 Gray Iron (0.1160%). See

Figure 30 for visual slope comparisons of silicon bronze to
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CIBA-GEIGY LMB 5086 PHOTOPOLYMER
versus CLASS 30 GRAY IRON

LM8 CLASS 30

5086 GRAY IRON
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denotes percentage weight loss

Figqure 28. Slope comparison LMB 5086 to gray iron.

Class 30 gray iron. The other two metallics, AISI 1020 low
carbon steel and 304 stainless steel, exhibiting (0.0313%)
and (0.0310%) weight loss numbers respectively. See Figures
31 and 32 for visual slope comparisons with Class 30 gray
iron.

Helzer, in his 1988 study, also tested AISI 1020 low
carbon and 304 stainless steels. The results of the two
studies exhibited parallel outcomes. This was to be
expected as the same equipment and very similar abrasives

were used in the two studies. This also confirms the
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CIBA-GEIGY RENSHAPE 4S50
versus CLASS 30 GRAY [RON

RENSHAPE CLASS 30
450 GRAY 1RON
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TIME

denotes percentage weight (0SS

Figure 29. Slope comparison of Renshape 450 to gray iron.

reliability and repeatability of the test procedures used in
this study.

Wear Factor Analysis
To further utilize the percentage weight loss numbers
and be able to use them for tooling decision making it is
necessary to calculate the wear factor conversion. Each
final percentage weight loss number must be divided by Class
30 gray iron's integer to arrive at the desired conversion.
See Table 1 for a list of all the materials, percentage

weight loss numbers, and corresponding wear factors.
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SILICON BRONZE
versus CLASS 30 GRAY |RON

SILICON CLASS 30

BRONZE GRAY |RON
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Figure 30. Slope of silicon bronze to gray iron.

Scanning Electron Microscopy Analysis

Scanning Electron Microscopy was used to visually
inspect the surface condition of four test materials. Four
materials were chosen primarily for general information
purposes to observe the before and after impact abrasion
surface condition. The specimens represented four of the
material groups tested in this study namely: polyurethane
elastomers, ceramics, epoxies, and metallics.

Two scans were taken of each of the materials. A

before test condition labeled "non-abraded surface" and an
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AlSI 1020 LOW CARBON STEEL
versus CLASS 30 GRAY [RON

AlS) 1020 CLASS 30
STEEL GRAY 1RON

PERCENT WEIGHT LOSS

4
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denotes percentage weight loss

Figure 31. Slope comparison of 1020 low carbon steel to gray

iron.

after trial status labeled "abraded surface" The micrographs
were taken at 500X in order to magnify the surface well
enough to see any potential damage. See Figures 2-9 for
micrographs of the four materials scanned.

The micrograph (Figure 2) showing the non-abraded
condition of the Hexcel 3160 polyurethane elastomer
exhibited a very smooth surface before abrasion.

Conversely, the surface after abrasion micrograph as seen in

Figure 3 exhibited a rougher condition. There also appears
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304 STAINLESS STEEL
versus CLASS 30 GRAY IRON
304 CLASS 30
STAINLESS GRAY IRON
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Figure 32. Slope comparison of 304 stainless to gray iron.

to be a lodged sand grain or chip imbedded in the material
during the testing period.

The J&J Plaz-Tec ceramic material also exhibited a
smooth surface before abrasion as displayed in the Figure 4
micrograph. There appears to be two small pockets of filler
material on the surface also displayed in the non-abraded
micrograph.

The abraded surface micrograph shown in Figure 5
displays a flake-like condition with uniform erosion

occurring as shown in this back scatter image.
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Table 1

Wear Analysis Table

Material Percent Weight Loss Wear Factor
Hapco Ultralloy 40 9.5043 81.93
Hapco Ultralloy 50 7.4140 63.91
Ciba-Geigy Renshape 450 5.8374 50.32
J&J Corp. Plaz-Tec Fiber Ceramic 4.7074 40.58
U.S. Gypsum 301/308 Epoxical 4.0448 34.86
Hapco Hapcast 5730 3.9476 34.03
Ciba-Geigy LMB 5086 3.4850 30.04
Hexcel Uralite 3530 2.6088 22.49
Kindt-Collins Mastercast 703 2.5806 22,25
J&J Corp. Plaz-Tec Ceramic 2.4957 21.51
Hexcel Uralite 3160 2.3614 20.36
Hapco Hapcast 3730/7 2.2911 19.75
Ciba-Geigy TDP 186-1 2.1114 18.20
Hexcel Uralite 3500 1.9733 17.01
Hexcel Uralite 3156 1.9446 16.76
Hapco Hapcoat 667 1.9055 16.43
Hapco Hapflex 665 1.7921 15.45
Hexcel Uralite 3503 1.6283 14.04
Hexcel Uralite 3502 1.5954 13.75
Hapco Hapflex 665 HP 1.5142 13.05
Conap Conathane TU-961 1.4832 12.79
Conap Conathane TU-981 1.4810 12.77
Hexcel Uralite 3501 1.3575 11.70
Hexcel Uralite 3534 1.0673 9.20
Hapco Hapflex 595 HP 1.0440 9.00
Ciba-Geigy 6414-3 0.9903 8.54
Hapco Hapflex 595 0.9834 8.48
Hapco Hapcoat 597 0.8775 7.56
Conap Conathane TU-956 0.3670 3.16
Silicon Bronze 0.3622 3.12
Conap Conathane TU-900 0.3440 2,97
Class 30 Gray Iron 0.1160 1.00
AISI 1020 Low Carbon Steel 0.0313 0.27
304 Stainless Steel 0.0310 0.27
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An elemental analysis of four specific areas of the
specimen, as shown in the micrograph in Figure 5 and denoted
by the coding numbers B604.20a,b,c,and d, has also been
conducted. The area analyzed, as shown in Figure 10,
displays a high concentration of aluminum with no other
sizable traces of other elements present. Figure 11 shows
high concentrations of silicon and calcium with a small
trace of chlorine. Figure 12 displays high concentrations
of aluminum and silicon with smaller amounts of calcium,
chlorine, and potassium present. Figure 13 exhibits a high
concentration of calcium along with a smaller amount of
silicon. Also, aluminum, calcium, and chlorine are present
in trace amounts. The base material appears to contain high
concentrations of aluminum, calcium, and silicon.

The Mastercast 703 epoxy material micrograph exhibits a
smooth surface in its non-abraded condition as seen in
Figure 6. The micrograph displaying the abraded surface,
Figure 7, shows spheroidal filler material partially eroded.
Also, it appears that a sphere of filler material has been
gouged out of the surface due to impact abrasion.

Figure 7 also displays the four elemental analyses
conducted on this material as denoted by the coding numbers
B604.15a, b, ¢, and d. The specific area of the sample
elementally analyzed in Figure 7, as shown in Figure 14,

displays a high concentration of silicon with smaller traces
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of calcium, sodium, magnesium, and aluminum. Figure 15
shows a high concentration of silicon. Figure 16 displays a
high concentration of calcium with smaller amounts of
silicon, aluminum, chlorine, potassium, and sodium. Figure
17 shows a high concentration of silicon with traces of
sodium, magnesium, aluminum, potassium, calcium, and iron
present.

The Class 30 gray iron sample micrograph displayed a
smooth surface in its non-abraded condition as shown in
Figure 8. The streaks displayed in the non-abraded
micrograph appear to be machining or grinding marks from the
specimen preparation.

The abraded surface micrograph as displayed in Figure 9
shows a uniform erosion of the base material. It appears
the harder pearlitic substance withstood the abrasion well

while the softer ferritic and graphite material exhibited

greater erosion.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This chapter provides a summary of findings,
conclusions of the study, and recommendations for further
research.

Restatement of the Problem and Purpose

The problem of this study was to analyze the wear
characteristics of selected non-metallic tooling materials.
The purpose of this study was to simulate the wear
characteristics of foundry tooling using an impact abrasion
test apparatus. This wear characteristic was measured as a
function of percentage weight loss as exhibited by non-
metallic materials to be benchmarked against Class 30 gray
iron.

The following research question was addressed in two
phases. First, is there a non-metallic material that
exhibits comparable or superior wear rates compared to Class
30 gray iron that could be used as an alternative tooling
material? Second, can a wear factor be developed to
determine the tool life of the tested materials compared to
Class 30 gray iron?

Summary of Findings

Of the materials tested, 22 were included in the
polyurethane elastomer group. Some representatives of this

group exhibited excellent wear resistance while others
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demonstrated poor results after testing. The percentage
weight loss range consisted of 0.3440% (Conathane TU-900) to
2.6088% (Uralite 3530). Of all the materials examined, only
the polyurethane elastomers and metallics ranked in the top
half of those specimens tested.

The Epoxy group, which consisted of three materials,
all performed rather poorly under impact abrasion testing.
The poorest (301/308 Epoxical), exhibited 4.0448% percentage
weight loss, while the best within this group (Mastercast
703) demonstrated a 2.5806%. All three materials ranked in
the lower half of those specimens tested.

The poorest materials, exhibiting the highest
percentage weight loss numbers, were the two plastic liquid
molding compounds. Ultralloy 40 exhibited the poorest
percentage weight loss numbers, 9.5043%, while Ultralloy 50
demonstrated the next most unfavorable, 7.4140%.

The Polymer Ceramic materials also exhibited poor
percentage weight loss data. The Plaz-Tec fiberglass backed
material displayed a 4.7074% weight loss, whereas the pure
Plaz-Tec Ceramic exhibited 2.4957%. These two materials
have never been used for foundry production tooling.

The LMB 5086 Stereolithography Photopolymer also ranked
poorly of the materials tested. It demonstrated a 3.4850%

weight loss with only six materials displaying worse wear
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resistance in the test. This material was also not designed
as a production tooling media.

Renshape 450 Artificial Modeling Material is
specifically designed for master and prototype tooling.
Consequently, it fared poorly under impact abrasion testing.
This material exhibited a 5.8374% weight loss, the third
worst tested.

Of the metallic materials tested, two performed better
than Class 30 gray iron. These were AISI 1020 low carbon
steel and 304 stainless steel. The AISI 1020 demonstrated a
0.0313% weight loss, while the 304 stainless displayed
0.0310%.

Conclusions

It appears from the data generated in this study that
there is no non-metallic alternative material that exhibits
the wear resistance of Class 30 gray iron from a percentage
weight loss criteria. Aalthough, a polyurethane elastomer,
Conathane TU-900, displayed better wear resistance than
silicon bronze. This is the first indication that a non-
metallic approaches the wear resistance of a metal included
in the study. Of the non-metallic materials studied by
Helzer (1988), and Maier and Wallace (1977), there was no
indication of a non-metallic material approaching the wear
resistance of a metal other than aluminum, which was not

included in this study. The Gouwens (1965) study was not
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referenced because of fundamental differences in
methodology.

Maier and Wallace (1977) stated that a material which
exhibited a 1.6% weight loss or more would not be a suitable
material for the construction of production tooling in the
foundry industry. Upon further examination of the data in
an ordinal progression as presented in Maier and Wallace a
natural break point division in the data occurred at 1.6%.
The next ordinal measurement in the data occurred at 3.15%.
Building on this research foundation the following
observations were made in relation to this study.

Of the 34 materials tested in this study 16 met the
1.6% or less criteria for weight loss. Of these, 12 were
polyurethane elastomers and 4 were metals. Polyurethane
elastomers finished in the top 75% of all the materials
tested. The bottom 25% were generally not common tooling
materials used in production facilities. Ceramics, while
not a common tooling material, may under new formulations
have future potential in a production foundry. This is also
true for photopolymers with new formulations constantly
being developed.

It has also been determined that classifying the
materials into type groups for comparison purposes to Class
30 gray iron was a reasonable indicator of performance.

Although, some overlap in percentage weight loss and wear
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factor did occur between the polyurethane elastomer, ceramic
and epoxy groups.

The corresponding wear factors displayed some
interesting results in relation to percentage weight loss.
The Wear Analysis Table lists percentage weight loss and
corresponding wear factors. The wear factor indicates the
number of tools required to match the wear resistance of
Class 30 gray iron. For example, it would take nine tools
made of Hapflex 595 HP to equal the wear resistance of one
Class 30 gray iron tool. Correspondingly, it would take
approximately 82 tools of Ultralloy 40 to equal the wear
resistance of Class 30 gray iron. It is also determined
that it is possible to mathematically calculate a wear
factor that can predict tool life compared to a benchmark
material.

The visual slope comparisons of each of the materials
varied widely between specimens. Of the 33 materials
compared to Class 30 gray iron 14 displayed an upward
increase in slope. As the abrasion cycle progressed the
percentage weight loss increased over time. This phenomenon
may be as a result of the material losing its outer
resilient surface exposing the subsurface to the abrasion
activity.

Some of the specimens exhibited relatively linear

percentage weight loss over time. Of the 33 materials
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tested against gray iron 11 displayed this phenomenon. This
linear wear characteristic may be attributed to specimen
preparation or a consistent physical matrix throughout the
material.

The remaining 8 specimens displayed a leveling off or
downward trend in the visual slope line. This usually
occurs after the first 4 hour wear cycle. A possible reason
for this phenomenon may be that the subsurface matrix is
more resilient than the outer surface. Once the outer layer
is removed a stabilization of material removal occurs.

Recommendations

Based on the findings of this study, it is recommended
that tooling materials exhibiting 1.6% weight loss or less,
and a corresponding 14 or less wear factor, should be
considered as potential tooling for foundry applications.
Those materials displaying greater wear factors and
percentage weight loss may still have potential tooling
application for prototype and short run production.

Further research is recommended to:

1. Study the effects of different sized sand grains,
as abrasive media, on potential tooling materials.

2. Repeat the tests conducted in this study with new

materials once they are available from the manufacturer.
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3. Conduct a cost comparison study to analyze the
expenses required to construct non-metallic versus metallic
tooling.

4. Conduct a study to compare lead times of
constructing non-metallic versus metallic tooling.

5. Study the effects of hardness on wear resistance

using impact abrasion testing.

6. Study the effects of foundry chemicals on non-

metallic tooling.

7. Compare wear analysis data to dimensional change of

tooling materials.
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Polyurethane Elastomers
6414-3 from Ciba-Geigy
TDP 186-1 from Ciba-Geigy
Uralite 3156 from Hexcel
Uralite 3160 from Hexcel
Uralite 3500 from Hexcel
Uralite 3501 from Hexcel
Uralite 3502 from Hexcel
Uralite 3503 from Hexcel
Uralite 3530 from Hexcel
Uralite 3534 from Hexcel
Conathane TU-900 from Conap
Conathane TU-956 from Conap
Conathane TU-961 from Conap
Conathane TU-981 from Conap
Hapflex 595 from Hapco
Hapflex 595-HP from Hapco
Hapflex 665 from Hapco
Hapflex 665-HP from Hapco
Hapcast 3730/7 from Hapco
Hapcoat 597 from Hapco
Hapcoat 667 from Hapco

Epoxies
Hapcast 5730 from Hapco
301/308 Epoxical from U.S. Gypsum
Mastercast 703 from Kindt-Collins

Plastic Liquid Molding Compounds
Ultralloy 40 from Hapco
Ultralloy 50 from Hapco

Polymer Ceramic Composites
Plaz-Tec Ceramic from J&J Corporation
Plaz-Tec Fiberglass backed Ceramic from J&J Corporation

Stereolithography Photopolymer
LMB 5086 Photopolymer from Ciba-Geigy for 3D Systems

Artificial Modeling Material
Renshape 450 from Ciba-Geigy

Metallic Tooling Materials
AISI 1020 low carbon steel
304 stainless steel
Silicon Bronze
Class 30 gray iron
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MATERT® 4L SerETY DTATA SHEET

+9L7
EAST

CIBA~GEIGY CORPORATION
FORFIULATED SYSTEMS GROUP

(E17) 321-5%00

EMERGENCTY PHONE HNUMBER:

Dk aVEs
LANSING, ML 483823

(B00) ger-g3712

— e e e b o

SECTION TI-IDENTITY INFORMATIOM

IDEMTITY

FAMILY

{ TRADENAIED) ¢ RP &414-3 RESIN

/CHEMTICAL MaHE

IS0V ANATE
FRODLCT TYPE:

FOLYURETHAME
IMPORTAMT:

HOR RO K KRR

dn
-

O U X IR OE ¥R EEEH RN E RN R KRR XN E RN
THIS MaTERIGL WILL NOT BE SOLD FOR USE IM FROOUICTS
FOR WHICH PROLONGED CONTACT WITH MUCOUS MEMRRONWES OR
MBRADED SEIN, DR IPIPLANTATION WITHIN THE HUMaM BODY. IS
SPECIFICOLLY INTENDED., BECHUSE OF THE WIDE RGNGE OF
SUCH FOTEWNTIAL USES: CIRG~-GEILY CORPORATION IS MAT &431E
TO RECOMMEND THIS HATERIAL A5 SAFE anh EFFECTIVE FOR
SUCH USES oD ASSUMES NO LIABILITY FOR apy SUCH USES.

0 B3 % M OO N NN N B MK XN R E RN E NS

HASARD STATEMENT

3

¥*
#
*
¥#
¥*
3

¥R RO OK I O NN X E NI GE N R EE NN NN
THIS MATERIAL SAFETY DATA SHEET (HISDS) HOS BESEM
PREPARED IM COMPLIANCE WITH THE FEDERAL 0SHA HAZAGRD
COMMUNICATION STANDARD 27 CFR 1510.1300.
THIS PRODUCT IS CONSIDERED TO BE & H&AZARDOUS
CHEMICAL UNDER THAT STAMDARD.

B3 X ¥ R M I N ¥ ORI X E RN RN

SECTION IT-HAZARDOUS TNGREDIENTS

ZHE|

V)
w

*
¥

[

WK A X KK

MICaL MaME: TSOPHORONE DIISOCYANSTE

COMMON MAME @ ISOPHOROME DIISOCYANAGTE

RS MUIMBER TooROeR~71-9
EXPDSURE LIMITS:
GIEIH TLY PO0.005 PRPM ATIR TWR (SRIN

RF &H1M—3 RESIN
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O3Hn FEL T .00 PRM AIR THA (DEIN)
OSsHa STEL PCa0T PPM QIR {SHTIN)
CARCIMOGEMICITY : THIZ MATERIAL IS NOT CONZIDERED TO B
A CRARCIMDGEN BY NTP: IARIZ) DR OSHA.
* % X

CHEMICAL MAFE: METHYLENE BIS (4+—CYCLOHEXYLISOCVANSTE)
COPIMON NAME @ HYDROGENATED MOI
ZAS NUPIBER ¢ 00124301
EXPOSURE LIMITS:
AZGTIH TLV Q.05 MG/M3 AIR TWa
QSHa CEXLIMG : 0.11 MG/M2 AIR
CARCIMOGENICITY: THIS MATERIAL IS NOT CONSIDERED T RE
& CARCIMOGEN BY NTP: IARZ: DR DSdi.
* ¥ ¥
CHEMICAL NMaMk: CYCLOALIPHATIC ISOCYSMATE PREPOLYHER
COPMON MAME 0 CYCLDALIPHATIC ISOIVANGSTE PREPOLYHER
A% NURMIBER : PHN 823-638
CARCINOGEMICITY: THIS MATERIAL IS NMOT CONSIDERED TN BE
4 CARCIMDGEN BY NTF, IARZ: QR OSHH.

* ¥ ¥
SECTION III-FHYSICHL DaTa —

AFPESRAMCE Sl ODDR:
TRAMSLUCENT LIGUIN WITH SLIGHT OOOR
BOILIMG POINT:
MOT DETERMINED.
EVAPDORATION RATE:
MOT DETERPITMED .
PERCENMT YOLATILE:
MEGLIGIBLE.
YEHPOR DEMSITY :
v 1.0% (AR = 1)
VAPOR FRESSURE:
NOT ESTASLISHZED
SOLUSILITY IN WATER:
REQCTS WITH WATER
PH:
MOT DETERFINED.
SPECIFLIC GRAVITY:
1.046 (WGTER = 1)

- SECTION IV-FIRE &R0 EXPLOSION HSZORD DOTH e

FLASH POINT:
) 300F (EST)
FLAMMABLE LIMITS TN AIR-LOWER:
NOT ESTABLISHED.
FLAMMABLE LIMITS IM &IR-UPPER:
MOT ESTHBLISHED.
EXTINGUISHING MEDTA:
CORBON DIONICE, DY CHEMICAL: FOAM: WGTER.

FIRE FIGHTING PROCEGURES-SFECIOL:
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USE SELF—-TONTATHED BREATHING “PPORATUSR. !
LINUSUAL FIRE AND EXPLOSION HAOZGRDS:

DECORPOSITION Akl ZOMBUSTION FRODUCTS Moy BE TOMI.

AYOID WATER COMTAAINATION TN L 0SZED CONMTAINSRE OR CORNFTNED

SF&IES . CORRON DTAONKINE ZWVOLVED.

SECTION Y-REMITIVITY O0Th

STERILLITY -
STHBLE.

CONDITIONS TO avOIo:
AVOID PROLONGED HEATIMG QVER 1460F OR STORING RELOW 75F. Qv0ID
WATER COMTAMINATION.

IMNZOMPATIBILITY:
WATER: aALZOHDLS: STROMG OXKIDIZING OGEMTS: STROMG BASES.
MET (AL=-ORGANICT COMPOUNDS .

HATHROOUS DECOMPOSITION PRODWMITS:
COPBUSTION P&y FORM TOXIC MATERIGLE. CERRON MONOXKIDE, Sar-
BOM DIONIOE; REMIEME. TOLUEME, OXIOES OF MITROGEM, HYDROOEN
CVEMIDE . )

HAZARDOUS POLYPERLIATION:
by DTUR .

CONDITIONS T AYOLD:
COMTANINGTION WITH MOISTURE AND OTHER PRODUCTS THAT REQIT NITH
TSOTYANATES.

SECTION YI-HESLTH HAZARD DATa

PRIMARY ROUTES OF EXPOSURE:
DERMAL] HEATED FRODUCT HAY PRODUCE IiHALARLE VOPDRS,
SEIN IRRITATLION:
IRRITANT .
EYE IRRITHTION:
REGHRD AS CORROSIVE
SEMSITIZATION:
CAUSES Al ERGTT SHINM AND RESPTRATORY REACTIONS.

OVEREXPOTURE EFFECTS:
CONTEIT WITH LIQUTD CHUSES EYE ANDY SEIM IRRITATION. IF SKHSLED
CAUSES BRESTHLESSMNESS : THEST DISCOMFDRT: aND REDLCED PULMDNARY
FUMZTION.
FaY CEUSE ALLERGIC SHIN AMD RESPIRATORY REAQCTIONS IN 5043
INDIVIDUALS: LESDING TO ASTHME TYPE SP&SHMSE OF THE BRROMINISL
TURES ahD DIFFTZULTY IN BREATHING.
MEDICAL COMDITIONS AGGRAYATED BY EXPDEURE:
PERSONS WITH &STHRATIC-TVRFE CONDITIONS. CHROWIC
BROMCHITIS: OTHER CHROMIC RESFIRATORY DISEMSES: =YE
CONDITIONS OR RECURRENT SEINM ECIEMO DR SENSITIZOHTION
SHOULD BE EXCLUDED FROM LDRETRG WITH ISDIYVLANSGTES.
ERERGEMTY &SRO FIRSBT AID PROCEDURES-EYES:
IHMREQISTELY FLUSH EYES WITH WSTER FOR AT LESST 1% MINUTES.
CALL a PHYSTULAN.
EMERGEMIY NG FIRST AID PROCEDURES-SETH:
LiBaH WITH S00P oD WOTER. REFDVE CONTORINOTED CLOTHIMNG ShD

s 4.
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LisUNDER BEFORE RE-USE.
EMERGEMCY AND FIRST 410 PROCEDVRES-TNGESTION:
IF CONSCIOUS, BIVE PLENTY OF WATER TO DRIMK. DO
MOT INDUCE VOMITING. CALL /i PHYSICIMAN.
EMERGENCY ANDC FIRST AID FROCEDURES~IMHALATION:
REMDOVE TO FRESH AIR. GIVE OXYGEN ANO/OR ARTIFICIAL
RESFIRATION, [IF NEEDED. CAll A PHYSICIAM.
EMERGENCY ANMD FIRST alID PROCEDURES-OTHER:
REFERRAL TO A PHYSICIAN IS RECOMMEMDED IF THERE IS FilY
QUESTION ARDUT THE SERIOQUSMESS OF ANY IMJURY.

SECTION VII-GPILL OR LEGE FPROZEDURES oo

SPILL FROCEMLRES:
OBSORE WITH ARSORRENT HATERIAL AMD PLACE IN OREM TOP
COMNTAIMER. LUNDER GOOD VENTILATION: DECOMTAMINATE GRSORBANT
AND SPILL AREA WITH /A MIXTURE OF 0% WATER, 8% AMHONIA Al
2% DETERGENT (EXOTHERMIC REACTIONM!. LEAVE VENTILATED 24
HOURS BEFORE DISPOSAL. AYVOID COMTACT.

WASTE DISPOSAL METHODS:
CONSULT MUALIFIED LOTAL OR CORPORATE PERSONNMTL FOR METHOD
THAT WILL COMPLY WITH LDCAL, STATE AND FEDERAL HEOALTH GND
ENVIROMMEMTAL REGULATIONS.

SECTION VIII-SPECIAL PROTECTION IMFORMATION ——o

YENTILATION:
GEMERAL MECHAMICAL AND LOCAL EXHAUST IN ACCORDAMCE WITH
ACGIH RECOPMENDATIONS.

PROTECTIVE GLOVES:
IMPERVIOUS SYMTHETIIZ GLOVES.

EYE PROTECTION:
WEMR SPLASH-PROOF THEMICAL GDLGLES.

RESFIRATORY PROTECTIOM:
ORGAMIZ VAPOR RESPIRATOR IF TLV IS NMOT EXCEEDEDR. FOR
EXPOSLRES IN EXCESS OF THE TLY: aN AIR SUPPLIELD RESPIRGTCR
WoULD BE RERUIRED.

SECTION IX-EPECIAL PRECAUTIONS

AMIS CODE:
HEALTH : 2 FIRE ¢ 1 REACTIVITY : 0
HANDLING: SHIPPIMG SMD STORIMG PRECAUTIONS:

DOMBER - CORROSIVE -- CTHUSES ZYVE BURNS 4ND SHIW IRRITATION.
HARMEINL, IF INHOLEDR, PiaY CoUSE ALLERGIC SHIM &ND
RESPIRATORY REQITION.
0D NOT GET INM EYES., AYOID ZONTHCT WITH SEIR S0
CLOTHING. AVOID BRESTHING VAROR OR FAIST. &VOIR
PROLONGED OR REFEATED COMNTACT WITH SHIN. HEEP
CONTAIMER CLOSED. USE WITH SDERUATE VENTILATION.

WaSH THOROUSGHLY &FTER HARDLING.

HAMDLING PRECAUTIONS:

RF &i4-3 RESIN
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MUTOAMCE DUST MGV BE GENERGTED WHER SONDING OR S4MING

CURED PIRTERIA. -

- SECTION M- REGLHLATORY IMFORMATION (e e

TOT PRIVER SHIPFIME M
LIGUITD PLOGOTIC, N.O.F.
DOT CLAsS:
MOT REGULATED.
OT MUMRER:
GROLR XII POLSODN FOR IATGSINQ SHIPHENTS:
MOT REGULLGTED BY DOT.
RITRA STATUS:
NOT SPECTFICOLLY T OURTER RTRS
(43 OFR 261) . HOWEVER, IT IS STRONGLY RECZOMMEMIZD TiHA
COMPOUNMD BE TREATED A% O HGZeRDOUS WOSTE onD DISPDIED OF
CZCOROTMGELY -
SARA/TITLE, IIT — TOMIC CHERICSILS LIST:
THIS PRODLCT CUES MOT COMTSIN & T

L FOR ROUTIME

ANPIUIAL. CTOXIC CHEMICEL RELEASE REPORTIMGY UNMDER ZHI. 3u3

f(Hd CFRO3TIN.

TSCAE TMYENTORY BT

PEMMEYLVANTS RIGHT-TO-RNOW ST
THE FOLLOWING X% REGUIRED COMPOSITION IMFORMATION

AW BRI

CHEFITIN, MaE 0 OYCLOSLIPHGTIC ISOIVSNGTE PREFOLYH

TG RUPFIBER T P 8B-&38

COMPIENTS PONOT O PEMMSYLVAMIS HAZARDOUS SURSTAMIE LIST.
X % ¥

CHEMICAL faME : METHYLEME BIS (4—-CWELOHEXYLITOCYARHATE S

TR NUMBER ;

COMPMENTS

¥ oo
CHEMICSL MamE @ IS0RHOROME DIISDOYANATE
RS MURIBER OONGeR--71-9

ZOMMENTS P HAZARDOUS SURSTANMCE .

LI
35 GRT ITSBLED BY: M.

'ZZDIQTQ'IT PORFRODOUIT SAFET

SUE TR
-
™

k=]
OR FURTHER

I
=

THE INFORMATION anD RECOFIFENDGTIONS CONTAINED HEREIN fRE
RASED UPON DaTH BELIEVED TD BE CORRECT. HOWEVER) KD GUARSMTEE
OR WARRANTY OF ANY EIND EXPRESSED OR IFMPLIED IR MOOE WITTH

RESPETT TO THE INFORMOTION CONTSINED HERIITN,

AP &Y LY-3 RERIN
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HAaTeR’rIAL SAFETY DATA SHEET

CIBA-GEIGY CTORPNRATION EMERGEMCY PHOME HLUMBER:
FORPFLULATED SYSTEMS GROLUP
Y917 DAWN AVE

EAST LANMSING, MI 48323
(£17) 321-2900

(300) B2R-B372

SECTIONM I-IDENTITY IMFORMATION

IDENTITY (TRADENMAME) : RP &414-3 HARDEMER

FAMILY/CHEMICAl. MGME:
AMINE
PRODUCT TYPE:
POLYURETHANE HNALENER

IMPORTANMT:
#O03% H R W% 3 3 W OO O N O OX O I N XK RO KON R

THIS MATERIAL WILL NOT BE SOLD FOR USE IN PRODUCTS
FOR WHICH PROLOWGED CONTACT WITH MUCOUS MEMBRAMES OR
ABRADED SKIM: DR IPMPLANTATION WITHIN THE HUMaN BODY: I35
SPECIFICALLY INTEMDED., BECAUSE OF THE WIDE RANGE OF
SUCH POTEMTIAL USES: CIBA-GEIGY CORPORATION IS WOT 4BLE
TO RECOMMEND THIS MATERIAL AS SAFE AND EFFECTIVE FOR
SUCH USES AMD aSSUMES NO LIABILITY FOR AMY SUCH USES,
#OW R K ¥ I ¥ E YN KK E R RE TR RN
O STATEMENT :
b3 R R O ¥ O O O X % R M M N R W W ¥ GE N ¥

THIS MATERIAL SAFETY DATA SHEET (MSDS) HaS BEEN
PREPARED INM COMPLIANCE WITH THE FEDERML O5HA HAZARD
COMMUMICATION STAMDARD 29 CFR 1910.1200.

THIS PRODUCIT IS COMSIDERED TO BE A HAZARDOUS
CHEMICAL UMDER THAT STAMDARD.
¥R EE RN KX N R E XK K E N K EFEER MR Y

ROk R Kk

KR b i K & X

2 g e ok

HAZA

S

b
b Ak 3 3 3 3

SECTION TI-HAZGROOUS INGREDIENTS

CHEMICAL MarE: OI-N-BUTYL PHTHALATE
COMMON MarEe @ DIBUTYL FHTHALATE

a5 MUFMBER : QooORY-TY—2
EXPOSURE LIHITS:
#CGIH TLY T 5 MGESME AIR THA

RP A4iY-3 HARDENER
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CARCINOGEMICITY ¢

CHEMICAL MAME:
COMMON NAME
CAS NUNBER

CARCINDGEMICTITY :

CHEMICAL, i
COMRDON HAPIE
A NUMBER

CARCINOGENICITY ¢

APPEARGBNCE AND DD
DARE. RED LIRUID

BOILING POINT:
EROF

EVAPORATION RATE:
NOT DETERFIMED .

PERCENT VILATILE:
¢ 1%

YaPOR DENSITY:
NOT DETERPIIMELD.

VEPOR PRESSURE:
NOT DETERMIMED

89

= MGE/M3 AIR TWA

THIS MSTERIMAL IS NOT CONSIDERED TO BE
1 CHACINOGEN BY NTP, IARC. DR DSHA.
#* X

ot —METHYLEMEEIS (D-ETHYL - AMILINE)
AROMATIC aMINE

Q19700453

THIS MATERIAL IS MOT COMSIDERED TO BE
8 CHORCINOGENM BY NTP: I&RZ: DR SHA.

# % %
BENZENZDTAMINE ARy OR-DTETHY L aR~METHY L~
DIETHYL TOLUENE OIAMINE
&Y T77-98-1
THIS MATERIAL IS NOT CONSIDERED TO RBRE
A CARCIMOGENM BY NTP, IARZ: DR DOSHA.

¥ % %

SECTION III-PHYSICAL DATa

=3
YWITH afMONIaCal OD0R

SOLUBILITY IM WATER:

SLIGHT.
PH:

MOT DETERPIIMED.
SPECIFIC GRAVITY:

1.08 (WATER = 1}
SECTION IV-FIRE @D EXPLOSION HEZSRD TETH ceeeem
FLASH POINT:
¥} 20QF (ESTY
FLAMMABLE LIMITE IN AIR-LOWER:

MOT ESTABLISHED.
FLAMMABLE LIRITS IM

MOT ESTABLISHED.
EXTINGUISHING MEDL:

CARBONM DIOXIOE: DRY CTHEMICAL.
FIRE FIGHTIMG PROCECURES--SPECIAL:

AIR-UFPER:

FOoalt

WATER .

USE SELF-CDNMTATMED BREATHING aPPARATUS.

LINUSUAL, FIRE AhD EXMPIOSTION HAZORDS:

DECOMPOSITION AND COMRUSTION PRODULITS May

AR AYLH-3 HARDENER

BE

TOXIC.
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STRBILITY:
STABLE.
CONDITIONS TO 4WOID:
EMZESIIVE HEAT FOR PROLONGED PERIODT OF TIME.
INCOMPATIBILITY:
STRONG OXIDITIMG AGENTS. ACIDS: METAL~-DREANIC COMPOUNDS.
HAZARDDUS DECOMPOSITION PRODLNITS:
COPMRUSTION Moy FORM TOXIC MGTERIALS, SUCH AS CArRBON DIOXIME,
CHAREBON MOWOXIDE.
HAZARDIOUS FOLYMERIZATION:
WILL NOT OCCUR-

SECTION YI-HEALTH HAZARD DATA

PRIFARY ROUTES OF EXFOSURE:
DERMAL] HEATELD PROLDUCT Moy PRODUCE IMHOGLASLE VAPORS.
THRESHOLD LIFMIT \aLUE:
NOME ESTARLISHED FOR THIS FRODWIT. SEE THE HAIGRLOUS INGRE-
DIIENTE SECTIOM.
SEIM IRRITATION:
IRRITANT .
EYE IRRIT&STION:
CORRDSIVE. (CHUSES BURNS.
SENSITIZATION:
POSSIBLE IW SUSCEPTIBLE INMDIVIDUALS.
OVEREXPOSURE EFFECTS:
DANIBER  CORRDEIVE. CAHUSES EYE BURNS AND SEIN IRRITATION. MAY
CHUSE ALLERGIC SEIM AND RESPIRATORY REACTIOND. MBSORFTION

THRDOUGH SEIN DR INGESTIDNM MaAY CAUSE MAUSES: YOMITIMG: OR OTHER

TLLMESS. IMHALATION OF YAPORS MAY CHUEE ASTHMA-ILIKE SYHMPTOMS
SUCH A% WHEETIMG, COUGHING: AND SHORTHESTS OF BREATH.
MEDICAL CONDITIONS AGGRAVATED RY EXPOSURE:
SEIM aND EYE COMDITIONS.
EMERGEMCY ANMD FIRST AID PROCEDURES-EYES:
IMMEDIATELY FLLUSH EYES WITH WATER FOR AT LEGST 15 MINUTES.
CALL A PHYSTTIAM.
EMERGENMCY AND FIRST AID PROCELURES—SEIN:
WASH WITH S0AP AND WATER. REMOVE COMTAMINATED CLOTHING S0
LAUNDER BEFORE RE-USE. :
EMERGEMTY AND FIRST AID PROCEIMIRES-IMGESTION:
IF CONSCIOUS, GIVE PLENTY OF WATER TR DRIME., LD
MOT INDUCE YOMITING. Calb A PHYSICIAW.
EPIERGENMCY AMD FIRST AID PROCECURES-THHALATION:
REMOVE TO FRESH AQIR. GIVE OXYGEN AND/OR ARTIFICIAL
RESPIRATION: IF NMEEDED. Cobl & PHYSICIAN.
EMERGENCY AMD FIRST AID PROCECURES-OTHER:
REFERRAL TOQ o PHYSICIAN IS RECOMMENDED IF THERE IS ANY
OUESTION aBOUT THE SERIDUSHESS OF ANY IMJIURY.

RP &41%—32 HARDEMER
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1

SECTION VIT-5PIL

SPILL PROIEDUREDL
REMOVE SPILL&E BY &ABRSORRIMNG IN ARSORBENT MAGTERIML .
AVOLID CONTACT

WSSTE DISPOSAl. METHODS:
COMSULT RUSL YFIED LOCAL OR CORPORATE PERSONMEL FOR FETHOD
THAT WELL COMPLY WITH LOCAL, STATE AND FEDERAL HEGLTH AND
ERY ITROMMENTAL REGULATIONS.

SECTION YIII--SFECIAL PROTECTION TRFORAGTION e

VENTILATION:
GEMERAL PECHANTICAL AND [ 0CAl. EXHAUST IN ATCORDANCE WITH
ACGTIH RECOMMEMDATIONS -
PROTECTIVE GLOVES:
IMPERMEARLE GLOVES &WND PROTECTIVE CLOTHING.
EYE PROTECTION:
FULL FaCE SHIELD.
REEPIRATORY PROTECTION:
LISE RIDSH APPFROVED ORGANTIC VYOPFOR CHRTRIDGE RESFIRATOR
K

WHERN VAPOR/MLSET EXPOSURE IS LIK

SECTION IM-SPECIAL PRECSUTIONS

HRIS CDOE:
HEALTH : 2 FIRE * 1 RESCTIVITY O
HAMOLING: SHIPPIWG fibll STORING PRECSUTIONS:
DANMGER  CORROSIVE - CAUSES EYE BURNSG ORND SETH IRRITOTION,
HARAFUL TF SWALLOWED, IF SRGORBED THROUGH SETIN.
OR IF IBHALED. MaY CAUSE ALLERGIC SHIN REMITION.
0O N GET IN EVES. AVOID BRESATHING VAPOR OR
FIST. AVOID COMTEDT WITH SEIM AND OLOTHING. HEEp
CONTAIMER CLOSED. USE WITH AREIUATE VEMTILATION.
WASH THORODUGHLY AFTER HAMDLING.

-4

HANDLING PRECSUTIONS:
MUISANCE DUST MAaY BE GEMERATED WHEM SOMDIING OR SGWINMG
CURED M&aTERIAL .

PLEASE MOTE:
THIS PROOLIIT COMTAINSG DIBUTYL PHTHALATE WHTOM MaY CAUSE
ADVERSE REFRODUICTIVE EFFECTS IN LABORATORY AMIMALS, THE
RELEVANCE TO HUMANS IS NOT KRNOWN,

SECTION ¥— REGULATORY IRFORMETION

DDT PROPER SHIPFIMG N4OME:
LIGUTID PLASTIC: M.0.I.
DOT LSS
MOT REGULATED .
RCRA STATUS:
MOT A HAZARDNUS WASTE LINDER RUCRa (448 CFR 2461).

AP &REIN--3 HORDERER
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(E17) 3C1-5900
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IDENTITY (TRADENSHED : TOT 124-1

FamILY /ACHEMICAL NAME:
IS0CYANARTE
PRODLWCT TYPE:
CLEAR CASTARLE LURETHANE
IFRFORTANT:
oy EEEESR ® w ¥
THIS WATERIAL WILL NOT BE

" v v v v
¥ ¥ X ¥ ¥ EF

RESIN

FEHREEEEETESEEE

SOLD FOR USE IN PRODLIITS

K Kk ke ke e e

HATH

e A ok e ok e Xk

O STATEMENT

FOR WHICH FROLONGED COMTHACT WITH HMUCOUS MEMBRGNES OR
ABREDED SHEINM: OR IFPLANMTATION WITHIN THE HUMAN BODY.
SPECIFICALLY INMTENDED. BEIGUSE OF THE WIDE RANGE OF

SUCH POTENTIAL USES

1s

¥ ¥ ¥ ¥ X X XXX XX XXX E XYL I HRXESE X XY ES

¥ ¥ X X X X ¥ X KK XXX XX EENEKRY ¥R XN
THIZ METERIAL SEFETY TATA SHEET (FSDS} HaS BEEN
PREPARED IN JOMPLIANIE WITH THE FEDERAL OZHA HAZORD
COMMUNTIATION STAMDGRD 25 CFR 1918.12068.
THIS PROCDUCT IS CONSIDERED TQ BE & HAIOSRDOUS
CHEMICHRL URDER THAT STANDARD.
FEREREER Y EEYEEREEEE YRR Y

TS

=

0K KO E K K e e e i K K e ke

SECTION II-naSRRDOUS INGRED

CHERICAL N&FE: FETHYLENE BIS(4—CYILOREXRYEISOIVENGTE]
COMMON NAME HYODROGENATED WOI

RS NUMBER

005124 —20-1

EXFOSURE LIMITS:

ACGIN TLY

Q.05 MG/M3 AIR TWa

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



93

G.23 b tc Y Auic
THIS RSTERIF MOT CONSIDERED TO BE
& TSRCINOGEY NMTP, IaRC: OR OSHSG .

CHEFMICAL NamE: MeMy N RO-TETROK

e A S ]

i1 =-FETRYLEN

(=IS0CYORATOCY TILOHEX YL~

s semes o0 sy o

FERYL - TSR BSMOYL ) —

Z-ORYFROPYL ETHYLENEDIANMINE
COMMCH MeME @ CYCLOBLIPHATIC ISOCYSNGTE FREFOLYEER
oS NURRER ORATET
CARCINOGEMICITY: THIT MATERIGL IS NOT CONSIDERED TO BE

8 TORTINGGEN BY NTF, ISRC: OR OSHG .

HPPESRGMNIE :
CLEPR COLORLE
BOILING POINT:
MOT DETERMINED .
MELTING POINT:
&4 F - 73 F
EVAPORATION RATE:
NOT CETERMINED .
PERCENT VOLATILE:
NEGLIGIBLE.
VEPOR DENSITY:
» 1.0% (AIR = 1)
VSPOR PRESSURE:
2 200 .600F2T HMMG.
SOLUBILITY INM WATER:
REACTS WITH WATER
PH:
NOT DETERHMINED.
SPECIFIC GREVITY:
1.7 - 1.0%7 (USTER = 1)

n
h

SECTION IV-FIRE AND EXPLOSION H&ISRD D8TS oo

FLASH FOINT:
Y} 3COF (PPIIC)
FLAMMARLE LIMITS IN AIR-LOWER:
NOT ESTRBLISHED.
FLAMMABLE LIMITS IN RIR-UPPER:
NOT ESTABRLISHED.
EXTINGUISHING MEDIL:
CARBON DIOXIDE, DRY CHEMICAL, FOAM, WATER.
FIRE FIGHTING PROCEDURES-SPECIAL :
USE SELF-CONMTHIMED BREATHING &PPARATUS.
UNMUSUAL FIRE AMD EXPLOSION HAZSRDS:
DECOMPOSITION AND COFMBUSTION PRODUITS mAY BE TOXIC.
AVOID WATER COMTAMIMATION IN CLOSED COMTAINERS OR CONFINED
SPACES. CARBON DITXIDE EVOLYED.

TOT 184&-1 RESIN
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CONGITIONS T SVY0TI0:
MAYOID PROLONGED HEGTING OVER 140F OR STORING BELOW 7EF. OVGID
WATER COMTSRINGTION.

INCOMPOTIBILITY !
WATER: ALZOHDOLS: STRONG OXMIDIZINMG AGENTS: STRONMG BRASES:
METAL -0ORGANTIZ TOMPOUNDS .

ITION PROGLNTS:

 FORM TOXICZ F&TERIALS. CARBONM RONOXIDE, CaR-
80N GINKIDE.: DEMTENE. TOLUENE: OXKIDES OF NITROGENM: HYDROGEN
"o =
CYahIDE.

HOTLRDOUS FOLYRMERIZATION:
Y OITTUR.

CONDIITIONS TO SVORTO:
CONTAMINOTION WITH MOTSTURE &WD OTHER PRODLWITS TH&T RESCT WITH
ISOCYSNATES.

S 1T

SECTION VI-HEALTH HAZARD GOTa

FRIM&ARY ROUTES QF EXFPOSURE:
DERMAL) HEATED FRODUCT FAY PRODUCE INMH&LABLE VHFORS.
SEIN IRRITATION:
IRRITANMT .
EYE IRRITATIONM:
IRRITANT -
SENSITIZATION:
CAUSES ALLERGIC SKEINM ARD RESPIRATORY REACTIONS.
OVEREXPOSURE EFFECTS:
CONTACT WITH LIQUID ZoUSES EVE SND SEIN IRRITSTION.  IF INHALED
CAUSES BREATHLESSHEST: THEST DISCOMFORT. alD REDUIED PULMONARY
FUNCTION.
MY CoUsE aLLERGIC SHIN SNDO RESFIROTORY REGCTIONS IN SOME
IMDIVIDUALS.: LEADING TO ASTHMA TYFE SFASHS OF THE BRONCHIAL
TUBES &ND DIFFICULTY INM BREATHING.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:
PERGONS WITH ASTHMATIC-TYPE (CZONMODITIONMS, CHRONIC
BROMCHITIS: OTHER THRONIZ RESPIRATORY DISEASES: EYE
CONDITIONS OR RECURRENT SHINM ECZERG OR SEMSITIZATION
SHOULD BE EXCLUDED FROM WORKINMG WITH ISOCYANATES.
EMERGENCY fNO FIRST ~ID PROCEDURES-EYES:
IMMEDIATELY FLUSH EYES WITH WATER FOR 4T LEAST 15 MINUTES.
CALL A PHYSICIAM.
EMERGENCY ANMD FIRST AID PROCECURES~SHEIN:
WASH WITH SO0AP AND WATER. REMOVE ZONMTEMINSTED CLOTHING &N
LAUNDER BEFORE RE~USE.
EMERGENCY AMD FIRST AID PROCEDURES~INMGESTION:
IF CONSCIOUS: GIVE PLENTY OF WATER TO DRINE. CO
NOT INCUCE YOMITING. CpLL A PHYSTZIAM.
EMERGENCY ANMD' FIRST AID PROCECURES-IMHALATIOM:

TOT 186~1 RESIN
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SECTION IV-FIREZ oD EXPLOSION HMEZSRD DOTH oo

o oo mATNT:
Ealt B 3 o BN o RCRL S I

¥ 3OOF IRFICC
FLAMARBLE LIMITS IN AIR-LOWER

WMOT ESTABLIS
FLarRealE LIRIT

NOT EST&BLISHED
EXTINGUISHING FEDIS:

FOaR, WATER

STARLE.
CONDITIONS TO AvOIn:

EXCESSIVE HEST FOR PROLONGED PERIODS OF TIME.
INCOMPATIBILITY

STRONG OXIDIZERS: ACIDS AND BOSES.
HOTORODUS DECOHROSITION PRODUCTS:

COMSUSTION MaY FORM TOXIC MOTERIAL

L NOT OCCUR.
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FRAN,)
(o
TAITY TrJUF'h.ITnR“ STaTUS:

ll-"-'-'l"”" HL lf"l"F‘ﬁNFNT"-'\ L "TF'D ON TSCA INVENTORY .

CRERICOL NoRE ¢ 2-PROFSRG Pl 2=-ETHANEDIVLLIN
ITRILOITE
S HNUFBE! P10 —-A0-3
i menl“l "“‘--?'["_ P TETRES (HYDROKYPROFPYLIETHYLERNE
CONMENTS ¢ NMOT ONM PE S HaTapnous z LIST.

CHEMICAL MAME : POLY OXY(METHYL-
LFHS . ! r cSLPHA,
G . —HYTIROK Y —
CQS NL‘HBER H -1:_7'_?1_,'“’_:
COMMENTS :

CHEMICAL MAFE

CHS NUMBER :

CORRENTS :
ISZUE DETE: 12/18/88 REVISION: OMC IS
FOR FURTHER INFORHATION, FLESSE CONTOID

ORFGTION &L RECORMENDATIONS

BASED UPON DATA BELIEVED TO BE CORREIT. W
DR WRRROGNTY OF aNY KIND EXPRESSED OR IMPLIED IS Hal
RESPECT TO THE INFORMATION IORNTAIMED HEREIM.

wlTH
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MATERIAL SAFETY DATA SHEET

101

HMIS~-Pating

Health 2
Flammability 1
Reactivity 1

UORALITE 3156-3158 PART A

SECTION I -

IDENTIFICATION

COMPANY NAME....c.vveeeen tesseanaes

HEXCEL CORPORATION -~ RESINS GROUP
20701 Nordhoff Street,
Chatsworth, CA

PO Box 2157
91311

(818) 882-3022

EMERGENCY PHONE NUMBER..:veeec-vaon

CALIFORNIA EMERGENCY PHONE NUMBER..
PRODUCT IDENTIFIER..::evecococncocca
CHEMICAL FAMILY....

(800) 433-5072
(800) 343-4467
(800) 367-7527
URALITE 3156-~3158 PART A
URETHANE PREPOLYMER

(except California)
(Canada)

SECTION II -

HAZARDOUS INGREDIENTS

HAZARDOUS INGREDIENTS HAZARDOUS
INGREDIENT
PERCENT

Dicyclohexylnethane-4,4"' 10-30

diisocyanate (aka le

MDI)

Polypropylene 70-50

Polyethylene Polyglycol/
leMDI Polymer

TLV (Units)

.01 ppm

Not Established

CAS NUMBER

5124~30-1

68310-52-1

SECTION III -

PHYSICAL DATA

BOILING POINT......... Not available
VOC (grams/liter)..... Not Applicable
APPEARANCE AND ODOR...

MELTING POINT......Not available
DENSITY (g/ml).....1.06

Clear liquid with a faint sweet odor

SECTION IV -

FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT AND METHOD OF DETERMINATION..
MEANS OF EXTINCTION..c.ceeacceccnocscsess

FOR FIRE. . u1cceeuveocecvcaassosaasnsensnoe

302°F Cleveland Open Cup

Use CO, or dry chemical for small
fires.“ Use water and foam for large
ones.

Since vapors are exceedingly
irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.

URALITE 3156-3158 PART A
PRINTED: 06/14/1991

Reproduced with permission of the copyright owner.
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HMIS-Rating

Health 2

Flammability 1
MATERIAL SAFETY DATA SHEET Reactivizy 1

EMERGENCY RESPONSE....cceceennn seesvess. NOT LISTED IN THE 1990 DOT EMERGENCY
RESPONSE GUIDEBOOK.

SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
proleonged exposure can result in dermatitis and skin
sensitization (allergic effects). Vapors are
exceedingly irritating to mucous membrane and eyes.
Can cause acute temporary chest discomfort and
breathing difficulty. Vapors can cause respiratory
sensitization in suspectible people. Risk of
explosion by shock, friction, fire or other sources
of ignition. Ingestion may cause gastro-intestinal
burning and discomfort. Possibly severe irritation
and/or sensitization can result from overexposure to
this product. Pre-existing eye, skin, and
respiratory disorders may be aggravated by exposure.

SPECIFIC FIRST AID EYES: In case of eye contact, immediately flush
PROCEDURES..scess..+.... e€yes with plenty of water for at least 15 minutes.
Get medical attention.
SKIN CONTACT: In case of contact, immediately
wash skin with soap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaminated shoes.
INHALATION: If inhaled, remove to fresh air. If
not breathing, give artificial respiration,
preferably mouth-to-mouth. If breathing is difficult,
give oxygen. Get medical attention.
INGESTION: If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI -~ REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with water, alcohols, strong bases,
metal compounds or surface active materials.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.

PRODUCTS.e«ccee-ss-s.+-+ Isocyanate vapors and mists may also evolve.

HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... STORE IN A COOL, WELL VENTILATED AREA IN TIYIGHTLY
CLOSED CONTAINERS. AVQID MOISTURE CONTAMINATIOX.

SECTION VII - SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

URALITE 3156-3158 PART A HEXCEL -~ RESINS GROUP
PRINTED: 06/14/1991 -2- CHEMTREC: (800) 424-9300
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HMIS-Rating

Health 2

Flammapility 2

MATERTAL SAFETY DATA SOEET Reactivity 1

WASTE DISPOSAL..vcveucvsns Controlled incineration or buried landfill disposal

should be in accordance with all federal, state and
local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Xeep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
in an open-top container. Neutralize with a solution
of 90-95% water, 5-8% concentrated ammonia and 1-2%
detergent before disposal. Keep container open for
at least 12 hours so that evolved carbon dioxide can

escape.
SECTION VIII - SPECIAL PROTECTION
PERSONAL PROTECTION...... HMIS CODE C- SAFETY GLASSES, GLOVES AND SYNTHETIC
VENTILATION. . coevocannsan ??Rggﬁdled indoors, provide mechanical exhaust
ventilation.

HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT....+e.--e..... and ocpen flames. Use adequate ventilation. Wash
thoroughly after handling.

SECTION IX - SHIPPING INFORMATION

HAZARD CLASS..vceeaene... N/A
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
REPORTABLE QUANTITY (RQ). N/A
UN NUMBER. .eeveoeeanns... N/A
NA #.vvevnneenraancaannas N/A

SECTION X — STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XX - REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer's
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the

URALITE 3156-3158 PART A HEXCEL - RESINS GROUP
PRINTED: 06/14/1991 =3- CHEMTREC: (800) 424-9300
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HMIS-Rating

Health 2
Flammability 1
MATERIAL SAFETY DATA SHEET Reactivity 1

reporting requirements of Section 313 of Title III of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372,

H,, MDI is considered an Immediate Health Hazard, Delayed Health Hazard
af8 Reactive Hazard under Sections 311,/312 of SARA Title III.

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

NEW JERSEY:
The following are listed on the New Jersey Hazardous Substance List:

Dicyclohexylnethane-4, 4 '~diisocyanate
PENNSYLVANIA:

The following are on the Pennsylvania Hazardous Substance List:
Dicyclohexylmethane-4,4'~-diisocyanate

PREPARED BY....¢t.ce0.... Deirdre S. Crutchfield
DATE PREPARED.....cess... 06/01/91
PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES

REFERENCES

DISCLAIMER: To the best of our knowledge, the information contained herein is
accurate. However, no liability whatsocever is assumed for the accuracy of the
information contained herein. Final determination or suitability of a material
is the sole responsibility of the user. All material may present unknown
health hazards and should be used with caution. Although certian hazards are
described herein, we cannot guarantee that these are the only hazards that
exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED. .
URALITE 3156-~3158 PART A HEXCEL - RESINS GROUP
PRINTED: 06/14/1991 =4~ CHEMTREC: (800) 424-9300

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



105

HE(CE’{%@ Resins Group HMIS-Rating

MATERIAL SAFETY DATA SHEET

URALITE 3156 PART B

SECTION I - IDENTIFICATION

CCMPANY NAME. . iveennnn Ceessesrenna HEXCEL CORPORATION - RESINS GROUP
20701 Nordhoff Street, PO Box 2197
Chatsworth, Ca 91311
(313) 882-3022

EMERGENCY PHONE NUMBER. .o v veecsonns (800) 433-5072 (except California)

(300) 343-4467 (Canada)

(800) 367-7527

UPALITE 3156 PART B

CALIFORMNIA =X
PRODUCT IDENT

CHIMICAL FAMILY . eeee e ntnenecnnnnns URETHANE CURATIVE
SECTION II - HAZARDOUS INGREDIENTS
HAZARDOUS INGREDIENTS HAZARDOUS TLV (Units) CAS NWMBER
INGREDIENT
PERCENT
4,4' Methylene Dianiline 35-45 0.1 ppm 101-77-9
Polymethylene Polyphenyl 15-35 Not Established 252-14-70-4
(Polyalkylphenyl) Amine 69178-40-1
Ccyclic Amide 20-40 TWA 100 ppm 872-50-4
(estimated)
Phenyl Mercuric Alkyl .03 Not establisged 103=-27-5
Carboxylatsa (0.1mg(Hg) /m
recommended)
SECTION IIX -~ PHYSICAL DATA
BOILING POINT......... Not available MELTING POINT......Not avaliable
VOC (grams/liter)..... Not Applicable DENSITY (g/ml).....1.12
APPEARANCE AND CDOR... Amber liquid with a faint amine odor
. SECTION IV -~ FIRE AND EXPLOSION HAZARD DATA
FLASHPOINT AND METHOD OF DETERMINATION.. 204°? Cleveland Open Cup
MEANS OF EXTINCTION..... Ceseeaseenaa «+++ Use CO, or dry chemical for small
fires.” Use water and foanm for large
ones.
URALITE 3156 PART B HEXCEL - RESINS GROU?
PRINTED: 06/17/1991 -1~ CHEMTREC: (800) 424-2300
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Health 3
Flammability 1
MATERIAL SAFETY DATA SHEET Reactivity ]

FOR FIRE. i .veeevosansanrsessnsessesesnas Since vapcrs are exceedingly
irritating when inhaled, a
self-contained breathing agraratus
should be availasle to firermen.

EMERGENCY RESPONSE...-ccveeesnsecsasassss HNoT listed in <he DOT 1590 IZIMERGENCY
RESPONSZ GUIDEBOOK.

SECTION V - HEALTHE HAZARD DATA

OVERZXPOSURE EFFECTS..... SUSPECTED CANCER HAZARD: Contains 4,4'-Methylene-
dianiline which may cause cancer. The risk depends
on the length and level of exposure. Chronic contact
or intalation may also cause liver damage and
breatning problens.

DANGZR: May be fatal if swallowed! Vapors are
exceedingly irritating to mucous membranes and eves.
Repeated exposure may cause skin irritation, leading
€0 sensitization and dermatitis. Eye contact may
cause extreme irritation and/or burning. Possibly
severe irritation and/or sensitization can result
from overexposure to this product. Pre-existing eye,
skin, and respiratory disorders wmay be aggravated by
exposure.

SPECIFIC FIRST AID EYES: In case of eye contact, immediately £lush
PROCEDURES.....¢..v..... eyes with plenty of water for at least 15 nminutes.
Get medical attention.
SKIN CONTACT: In case of contact, immediately
wash skin with scap and plenty of water. Wash
contarninated clothing before re-use and destroy
contaninated shoes.
INHALATION: If inhaled, remove to fresh air. If
not breathing, give artificial respiration,
preferably mouth-to-mouth. If breathing is difficulrt,
give oxygen. Get medical attention.
INGESTION: If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI - REACTIVITY DATA

CHEMICAL STABILITY....... Stable
INCOMPATIBLE MATERIALS... Avoid contact with strong oxidizers.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.
PRODUCTS. cvveeannnconnns

HAZARDOUS POLYMERIZATION. Will not occur.
CONDITIONS TO AVOID...... Avoid contact with water, alcohols, strong bases,
metal compounds or surface active materials.

URALITE 3156 PART B HEXCEL - RESINS GROU?P
PRINTED: 06/17/1991 -2= CHEMTREC: (800) 424-9300

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



107

HMIS-Rating

Healzh 3

Flammacilisy 1
MATERIAL SAFETY DATA SHEET Reactivity ]

SECTICN VII - SPILL OR LEAKR PROCEDURE

M3IZR....0.00 YoONe

vee.... Contrclled incinerazion or buried landfill dispcsal
shculd be in accordance with all federal, state and
leccal envircrnmental ccortrsl regulations.
LIZAaX AND S$PILL PRCCEZIURES In case of spill, contain with a suitable diking

material. Yentilate the area thorouchly. Keep all
unnecessary cecple away. Spilled mater:al should ce
abscrbed in sawdust, aard or cther absortant. Flace
into open-tspped car:a ners and cover lcoseliy; store
for at least 12 hcurs kefore sealing ceontainer.

SECTION VIII - SPECIAL PROTECTION

PEZRSONAL PRCTECTION...... EMIS CODE C- SArETY GLASSES, GLCVZIS AND SYNTHETIC
APRON.

VENTILATION...eeeeeeavss. I£ hancdled indocrs, provide mechanical exhaust
ventilatiocn.

SANDLING PRCCEDURES AND Avoid breathing vapors. Xeep away frcm heat, sparks,

EQUIPMENT...ccevvevv ... and open flanes. Use adeguate ventilation. Wwash
thoroughly after handling.

SECTION IX - SHIPPING INFORMATION

HAZARD CLASS..2eeecvenne. H/A .
DOT SHIPPING MNAME........ NOT REGULATED BY THE DEPARTMENT CF TRANSPORTATION.
REECRTABLE QUANTITY (RQ). M/A

U NUMBER. .veoeseonraasas NJA

MA #evecerennannnoneannns NJA

SECTION X -~ STORAGEZ INFORMATION

STORE IN A CCOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATICH.

SECTION XI -~ REGULATORY INFORMATION

NOTICE: The informaticn herein is presented in good faith and believed to
ke accurats as of the preparation dats snown belcw. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one locat.on to another; it is the buver's
responsibility to ensure tanat its act:ivit:es ccnp~v with faderal, state
and local laws. The following specific ini:zrmacion is made for the
purpose of ccmplying with numercus federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TC 3E ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

URALITE 3156 PART 3 HEXCIL - RESINS GROU?P
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MATERIAL SAFETY DATA SHEET

SARMN 1l INFO: This product contains the f£ollowing substances sub
reporting raguirezents of Secticn 312 of Tizle III of the Superfun
and Feauthor:izat:ion act of 1836 and 40 CFR Part 172,

3
(1
o
3]

CALITIRNIA PROPCSITION 65:

The Izllowing sudstances are known o the state of California to cause
cancer:

Methyliene Dianiline

seeseisesee. Deirdre S5, Crutchfield
Diveeesansaas 06/01/91
OF PREPARER. (818) 8852-3022

iy

FOCT KWCTES

NCES

CISCLLIMER: To the best of ocur know

ledge, the information contained herzin is
accurate. EHowever, no ilability whatsczver is assumed f2r the acsuracy =£ the
information contained herein. Final determination or suitability of a material

is the scle responsibility of tae user. All material may present unknown
health hazards and should be usad with caution. Although certian nhazarés are
described hersin, we cannot guarantee that these are the only hazards that
exist.

THE PRODUCT FORMULATION INFORMATION CONTAINZED HEREIN IS ONLY FOR CCCUPATIONAL
SAFETY AND HIALTH RELATED USAGE. ANY MISUSZ OF THIS INFORMATION, INCLUDING
DIVULGEINCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
URALITE 2156 PART B HEXCEZL - RESINS GROUP
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URALITE 3160 PART A

SECTION I - IDENTIFICATION

COMPANY NAMZ.......... ceeetetactenan HEXCEL CORPORATION - RESINS GROUP
20701 Norcdhoff Street, PO Box 2197
Chatsworth, CA 91311

: (818) 382-1022

EMERGENCY DPHONE NUMBER....¢........ (800) 433-5072 (except California)
(800) 343-4467 (Canada)

CALITORNIA EMERGENCY PHONE NUMBER.. (800) 367-7527

PRODUCT IDENTIFIZR:ececoveccoosnn .. URALITE 3150 PART A

CHEMICAL FAMILY.uvvveseaaessssesass URETHANE PREPOLYMER

SECTION II - HAZARDOUS INGREDIENTS
HAZARDOUS INGREDIENTS HAZARDOUS TLV (Units) CAS NUMBER
INGREDIENT

PERCENT
Dicyclohexylmethane-4,4" 20-30 .01 ponm 5124-20-1
diisocyanate (aka Hyo
MDI)
Polyglycol/ﬂlzl{DI 70-80 Not Established 68310-52-1
Polymer

SECTION XIII -  PHYSICAL DATA
BOILING POINT......... Not available MELTING POINT......Not available
vVOoC (grams/liter)..... Not Applicable DENSITY (g/ml).....1l.06

APPEARANCE AND ODOR... Clear to pale yellow liquid with a faintly sweet odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT AND METHOD OF DETERMINATION.. >300°F Cleveland Open Cup

MEANS OF EXTINCTION...ceecececceasasca.s Use CO, or dry chemical for small
fires.“ Use water and foam for large
ones.

FOR FIRE. .. csusaveccscnssccsnnsseseasssss Since vapors are exceedingly
irritating when inhaled, a
.self-contained breathing apparatus
should be available to firemen.

URALITE 3160 PART A HEXCEL - RESINS GROUP
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ot
IMERGENCY RESPONSE. . scecaccnns tiessesenns NOT LISTED IN THE 1950 DOT EMERGENCY

RESPONSE GUIDEBOOK.

SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Vapors are
exceedingly irritating to mucous membrane and eves.
Can cause acute temporary chest discomfort and
breathing difficulty. Vapors can cause respiratory
sensitization in suspectible people. Risk of
explosion by shock, friction, fire or other sources
of ignition. Ingestion may cause gastro-intestinal
burning and disconmfert.

SPECIFIC FIRST AID EYES: In case of eye contact, immediately f£lush

PROCEDURES.....evsse..-« eyes with plenty of water for at least 15 minutes.
Get medical attention.

SKIN CONTACT: 1In case of contact, immediately
wash skin with soap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaninated shoes.

INHALATION: If inhaled, remove to fresh air. If
not breathing, give artificial respiration,
preferably mouth-to-mouth. If breathing is difficult,
give oxygen. Get medical attention.

INGESTION: If swallowed, get medical attention
inmmediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI -~ REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with water, alcohols, strong bases,
metal compounds or surface active materials.

HAZARDOUS DECOMPOSITION  Carbon dioxide, carbon monoxide, and nitrogen oxides.

PRODUCTS«cseeeeeeeseesss ISOCYanate vapors and mists may also evolve.

HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... STORE IN A COOL, WELL VENTILATED AREA IN TIGHTLY
CLOSED CONTAINERS. AVOID MOISTURE CONTAMINATION.

SECTION VII - SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

WASTE DISPOSAL..-......... Controlled incineration or buried landfill disposal
should be in accordance with all federal, state and
local environmental control regulations.

4
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MATERIAL SAFETY DATA SHEET

LIZA AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Yentilate the area thoroughly. Xeep alil
unnecessary people away. Spilled material should be
apsorted in sawdust, sand or other absorbant. Place
in an cpen-tor container. ‘eutralize with a solution
of 90-95% water, 5-8% ccncentrated annonia and 1-2%
cdetergent kefore disgosal. Keep container cpen for
at least 12 hcurs so that evolved carbon dioxide can

escage.
SECTION VIII - SPECIAL PROTECTION
FERSCHAL PRCTECTICHN...... #HMIS CCODE C- SAFETY GLASSES, GLOVES AND SYNTHETIC
APRECH.

"y

I

VENTIZATICH....evevevve.. If handled indoors, provide mechanical exhaust
ventilaticn.

HANDLING PROCEDURES AND Avoid breathing vapors. Keep away frcm heat, sparks,

EQUIPMENT.vv.veveerses.. and open flames. Use adeguate ventilation. Wash
thoroughly after handling.

SECTION TX - SHIPPING INFORMATION

HAZARD CLASS.ceeevconnna. N/A
DQT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
REPORTABLE QUANTITY (RQ). N/A
UN NUMBER. :cwsesevsacesos H/A
HA #evvnernnnnnanencannnss N/A

SECTION X - STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XI — REGULATORY INFORMATION

NQTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer's
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL~INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the
reporting requirxements of Section 313 of Title III of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372.

URALITE 3160 PART A HEXCEL ~ RESINS GRCUP
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H,. MDI is considered an Immediate Health Hazard, Delayed Health Hazard
and Feactive Hazard under Secticns 311/312 of SARA Title III.

CALIFORNIA PROPOSITION 65:

To the best of ocur knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

NEW JIRSEY:
The following are listed on the lew Jersey Hazardous Substance List:

Dicyclohexylmethane-4,4*'~-diisocyanate
PENNSYLVANIA:

The following are on the Pennsylvania Hazardous Substance List:
Dicyclohexylmethane-4,4'~diisocyanate

PREPERED BYuivveoreanans . Deirdre S. Crutchfield
DATE PREPARED.:eveeev.-.. 06701791
PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES

REFERENCES

DISCLAIMER: To the best of our knowledge, the information contained herein is
accurate. However, no liability whatsoever is assumed for the accuracy of the
information contained herein. Final determination or suitability of a material
is the sole responsibility of the user. All naterial may present unknown
health hazards and should be used with caution. Although certian hazards are
described herein, we cannot guarantee that these are the only hazards that
exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SATETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
URALITE 3160 BART A HEXCEL - RESINS GROUP
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URALITE 3160 PART B

SECTYON I

IDENTIFICATION

COMPANY NAME...

EMERGENCY PHONE NUMBER

CALIFORNIA EMERGENCY PHONE NUMBER..

HEXCEL CORPORATION -~ RESINS GROUP
20701 Nordhoff Street, PO Box 2197
Chatsworth, CA 91311

(818) 882~3022
(800) 433-5072
(800) 343-4467
(800) 367-7527

(except California)
(Canada)

PRODUCT IDENTIFIER....eceesans «ee.s» URALITE 3160 PART B
CHEMICAL FAMILY....cvceveeeseese... URETHANE CURATIVE
SECTION X1 -~ HAZARDOUS INGREDIENTS
HAZARDOUS INGREDIENTS HAZARDOUS TLV (Units) CAS NUMBER
INGREDIENT

PERCENT
4,4' Methylene Dianiline 2-10 0.1 ppm 101-77~9
Polymethylene Polyphenyl 40-65 Not Established 252-14-70-4
& Polyalkylphenyl Amine 69178-40-1
Aromatic Alkyl Ester 25-40 5 mg/m3 84-74~2
Cyclic Amide 2-10 * TWA 100 ppm 872-50-4

(estimated)
SECTION III - PHYSICAL DATA

BOILING POINT......... Not available
VOC (grams/liter)..... Not Applicable
APPEARANCE AND ODOR...

MELTING POINT......Not Avaliable
DENSITY (g/ml).....1.06

Amber liguid with a faint odor

SECTION IV

FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT & METHOD OF DETERMINATION....
MEANS OF EXTINCTION...ceserecevtncacocen

FOR FIRE. . ¢ctetcocaaseccsscsnsascancocnns
”

Greater than 300°F

Use CO, or dry chemical for small
fires,“and water and foam for large
ones.

Since vapors are exceedingly
irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.

URALITE 3160 PART B
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EMERGENCY RESPONSE..... tesessenee eiesaes Not listed in the DOT 1990 EMERGENCY

RESPONSE GUIDEBOCK.

SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... SUSPECTED CANCER HAZARD: Contains 4,4‘'-Methylene-
dianiline which may cause cancer. The risk depends
on the length and level of exposure. Chronic contact
or inhalation may also cause liver damage and
breathing problems.

DANGER: May be fatal if swallowed! Vapors are
exceedingly irritating to mucous membranes and eyes.
Repeated exposure may cause skin irritation, leading
to sensitization and dermatitis. Eye contact may
cause extreme irritation and/or burning. Severe
irritation and/or sensitization may result from
overexposure to this product. Pre-existing eye,
skin, and respiratory disorders may be aggravated by
exposure.

SPECIFIC FIRST AID EYES: In case of eye contact, immediately flush eyes
PROCEDURES....cvec.+.... Wwith plenty of water for at least 15 minutes. Get
medical. attention.

SKIN CONTACT: In case of contact, immediately wash
skin with soap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaminated shoes.

INHALATION: If inhaled, remove to fresh air. If not
breathing, give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult, give
oxygen. Get medical attention.

INGESTION: If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of
a‘physician.

SECTION VI -~ REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with strong oxidizers.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.

PRODUCTS..:cvecscccsnces

HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... Avoid contact with water, alcohols, strong bases,
metal compounds or surface active materials.

SECTION VII - SPILL OR LEAK PROCEDURE

&

RCRA WASTE NUMBER........ None

URALITE 3160 PART B HEXCEL - RESINS GROUP
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WASTE DISPOSAL........... Controlled incineration or buried landfill disposal
should be in accordance with all federal, state and
local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. KXeep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
into open-topped containers and cover loosely; store
for at least 12 hours before sealing container.

SECTION VIII - SPECIAL PROTECTION

PERSONAL PROTECTION...... HMIS CODE C- SAFETY GLASSES, GLOVES AND SYNTHETIC
APRON.

VENTILATION.............. If handled indoors, provide mechanical exhaust
ventilation.

HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,

EQUIPMENT....eee+..ss+-. and open flames. Use adequate ventilation. Wash
thoroughly after handling.

SECTION IX - SHIPPING INFORMATION

HAZARD CLASS..+s.e.c0se... N/A
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
UN NUMBER.«::¢sesesesssss N/A
HA Feeiiiennieeanenaaaass N/A

SECTION X - STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY "CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XI ~ REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer's
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numercus federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the
reporting requirements of Section 313 of Title III of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372,

URALITE 3160 PART B HEXCEL - RESINS GROUP
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Methylene Dianiline

CALIFORNIA PROPOSITION 65:

The following substances are known to the state of California to cause
cancer, birth defects or other reproductive effects:

Methylene Dianiline

PREPARED BY.....¢v.+.+..., Deirdre S. Crutchfield
DATE PREPARED.....c...... 06/01/91
PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES

REFERENCES

DISCLAIMER: The information contained herein is accurate to the best of our
knowledge, but no liability whatsoever is assumed. Final determination or
suitability of a material is the sole responsibility of the user. All material
may present unknown health hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the
only hazards that exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR 6CEUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
'
¥
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ORALITE 3500 PART A

SECTION I - IDENTIFICATION

COMPANY NAME.. .. ccceeeeseereesssss HEXCEL CORPORATICH - RESINS GROUP
20701 MNordhoff Street, PO Box 2197
Chatsworth, CA 91311
(818) 832-3022

EMERGENCY PHONE NUMBER............. (800) 433-5072 (except California)
(800) 343-4467 (Canada)

CALIFORNIA EMERGENCY PHONE NUMBER.. (800) 367-7527

PRODUCT IDENTIFIER........ esseesees URALITE 3500 PART A
CHEMICAL FAMILY......... teesseaven .. URETHANE PREPOLYMER
SECTION II -~ HAZARDOUS INGREDIENTS
HAZARDOUS INGREDIENTS HAZARDOUS TLV (Units) CAS NUMBER
INGREDIENT

PERCENT
Dicyclohexylmethane=-4,4" 20-35 .01 ppm 5124-30-1
diisccyanate (aka Hy,
MDI)
Polyether Glycol/ 65-80 Not Established 52292-18-9
Hl MDI Polymer

2

SECTION IIX - PHYSICAL DATA
BOILING POINT......... Not available MELTING POINT......Not available
VOoC (grams/liter)..... Not Applicable DENSITY (g/ml)..... 1.085
APPEARANCE AND ODOR... Clear to pale yellow liquid with a faint sweet odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASHPOINT AND METHOD OF DETERMINATION.. >350°F Pensky-Martens Closed Cup
MEANS OF EXTINCTION......cc0vveceeccannn Use Co2 or dry chemical for small
fires.” Use water and foam for large
ones.

FOR FIRE.:.cceececoocsacatncncannnns .... Since vapors are exceedingly

irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.

URALITE 3500 PART A HEXCEL - RESINS GROUP
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=
EMERGENCY RESPONSE..+.+vevseaeeseeasaass HNOT LISTED IN THE 1990 DOT EMERGENCY

RESPONSE GUIDEBOOK.

SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Vapors are
exceedingly irritating to mucous nembrane and eyes.
Can cause acute temporary cnest discomfort and
preathing difficulty. Vapors can cause respiratory
sensitization in suspectible people. Risk of
explosion by shock, friction, fire or other sources
of ignition. Ingestion may cause gastro-intestinal
burning and discomfort. Possibly severe irritation
and/or sensitization can result from overexposure to
this product. Pre-existing eye, skin, and
respiratory disorders may be aggravated by exposure.

SPECIFIC FIRST AID EYES: In case of eye contact, immediately flush
PROCEDURES.¢.+vss+.-.... eyes with plenty of water for at least 15 minutes.
Get medical attention.
SKIN CONTACT: In case of contact, immediately
wash skin with socap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaminated shoes.
INHALATION: If inhaled, remove to fresh air. If
not breathing, give artificial respiration,
preferably mouth-to-mouth. If breathing is difficult,
give oxygen. Get medical attention.
INGESTION: If swallowed, get redical attention
immediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI - REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with water, alcohols, strong bases,
metal compounds or surface active materials.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.

PRODUCTS...c:ss:20.-.... ISoOCyanate vapors and mists may alsc evolve.

HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TC AVQID...... STORE IN A COOL, WELL VENTILATED AREA IN TIGHTLY
CLOSED CONTAINERS. AVOID MOISTURE CONTAMINATION.

SECTION VII - SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

URARLITE 3500 PART A HEXCEL - RESINS GROUP
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WASTE DISPOSAL........... Controlled incineration or buried landfill disposal

should be in accordance with all federal, state and
local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Keep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
in an open-top container. Neutralize with a solution
of 90-95% water, 5-8% concentrated ammonia and 1-2%
detergent before disposal. Keep container open for
at least 12 hours so that evolved carbon dioxide can

escape.
SECTION VIII - SPECIAL PROTECTION
PERSONAL PROTECTION...... HMIS CODE H- SPLASH GOGGLES, GLOVES, SYNTHETIC APRON
AND ORGANIC VAPOR RESPIRATOR
VENTILATION..... heceanaee If handled indoors, provide mechanical exhaust
ventilation.
HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT...... casrsenan and open flames. Use adequate ventilation. Wash
thoroughly after handling.
SECTION IX - SHOPPING INFORMATION
HAZARD CLASS....vceveeass N/A
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
REPORTABLE QUANTITY (RQ). N/A
UN NUMBER.:cvecevaoncnnns N/A
NA Foeeernonnnnnnoanns ee. M/A

SECTION X - STORAGE INFORMATION

STORE IN A CQOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XI - REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer's
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the

URALITE 3500 PART A HEXCEL - RESINS GROUP
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reporting reguirements of Section 313 of Title IXI of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372.

H,, ¥DI is considered an Immediate Health Hazard, Delayed Health Hazard
and Reactlve Hazard under Sections 311/312 of SARA Title III.

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

NEW JERSEY:
The following are listed on the lNew Jersey Hazardous Substance List:

Dicyclohexylmethane-4,4'-diisocyanate
PENNSYLVANIA:

The following are on the Pennsylvania Hazardous Substance List:
Dicyclohexylnethane-4,4'-diisocyanate

PREPARED BY.....ees0..... Deirdre S. Crutchfield
DATE PREPARED....ccesee.. 06/01/31
PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES

REFERENCES :

DISCLAIMER: To the best of our knowledge, the information contained herein is
accurate. However, no liability whatsocever is assumed for the accuracy of the
information contained herein. Final determination or suitability of a material
is the sole responsibility of the user. All material may present unknown
health hazards and should be used with caution. Although certian hazards are
described herein, we cannot guarantee that these are the only hazards that
exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
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URALITE 3500 PART B

SECTION I - IDENTIFICATION

COMPANY NAME......ccvetuveeeeseases. HEXCEL CORPORATION -~ RESINS GROUP
20701 Nordhoff Street, PO Box 2197
Chatsworth, CA 91311
(818) 882-3022

EMERGENCY PHONE NUMBER........s.... (800) 433-5072 (except California)
(800) 343-4467 (Canada)

CALIFORNIA EMERGENCY PHONE NUMBER.. (800) 367-7527

PRODUCT IDENTIFIER.....¢.eees.+.... URALITE 3500 PART B
CHEMICAL FAMILY...cecoveeneca «esss. URETHANE CURATIVE
SECTION II - HAZARDOUS INGREDIENTS
HAZARDOUS INGREDIFNTS HAZARDOUS TLV {Units) CAS NUMBER
INGREDIENT

PERCENT
Polymethylene 55-70 Not Established 19900~-65-3
Polyalkylphenyl Amine
Aliphatic Phosphorus 25-40 2.5 mg/m3 126-~73-8
Ester

SECTION IIY - POYSICAL DATA
BOILING POINT......... Not Available MELTING POINT......Not Available
VOC (grams/liter)..... Not Applicable DENSITY (g/ml).....1.032

APPEARANCE AND ODOR... Transparent amber liquid with a faint odor.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT & METHOD OF DETERMINATION.... >250°F Pensky-Martens Closed Cup
MEANS OF EXTINCTION:..:.:ecsevessecesecasss Use CO, or dry chemical for small
fires,“and water and foam for large
ones.

FOR FIRE.:coeecesesenrssnsscssssenssssss Since vapors are exceedingly
irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.

EMERGENCY RESPONSE..:ccovsssesessssasass Not listed in the DOT 1990 EMERGENCY
RESPONSE GUIDEBOOK.

URALITE 3500 PART B HEXCEL -~ RESIKS GROUP
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SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Ingestion may cause
gastro-intestinal burning and discomfort. Eye contact
may cause extreme irritation and/or burning. Severe
irritation and/or sensitization may result from
overexposure to this product. Pre-existing eye,
skin, and respiratory disorders may be aggravated by
exposure.

SPECIFIC FIRST AID EYES: 1In case of eye contact, immediately flush eyes

PROCEDURES. . +v4.vecv.0.... Wwith plenty of water for at least 15 minutes. Get
medical attention.

SKIN CONTACT: In case of contact, immediately wash
skin with soap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaminated shoes.

INHALATION: If inhaled, remove to fresh air. If not
breathing, give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult, give
oxygen. Get medical attention.

INGESTION: If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI - REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with strong oxidizers.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.
PRODUCTS .vtecreacenscinas

HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... Avoid strong oxidizers.

SECTION VII - SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

WASTE DISPOSAL........... Controlled incineration or buried landfill disposal

should be in accordance with all federal, state and

local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Keep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
into open-topped containers and cover loosely; store
for at least 12 hours before sealing container.

URALITE 3500 PART B HEXCEL - RESINS GROUP
PRINTED: 09/26/1991 -2- CHEMTREC: (800) 424-9300

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



123

HEXCEL CORIPORATION HMIS-Rating
Resins Group Division ===m=S=ssssons
Health 2
Flammability 1
MATERIAL SAFETY DATA SIEET Reactivity 0
SECTION VIII - SPECIAL PROTECTION
PERSONAL PROTECTION...... HMIS CODE B~ SAFETY GLASSES AND GLOVES.
VENTILATION..... cerenan .. If handled indoors, provide mechanical exhaust
ventilation.
HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT..... ceesees-s. and open flames. Use adequate ventilation. Wash
thoroughly after handling.
SECTION IX - SHIPPING INFORMATION
HAZARD CLASS..... ceeesses N/A
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
TN NUMBER....... eeceseess N/A
HA Fovivieonnnnrnnnnns eeee /A

SECTION X — STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XI - REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer’s
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous ftederal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the
reporting requirements of Section 313 of Title III of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372.

None

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

PREPARED BY..+e44s+0+.0... Deirdre 5. Crutchfield

DATE PREPARED............ 06/01/91
URALITE 3500 PART B HEXCEL - RESINS GROUP
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FOOT NOTES

REFERENCES

DISCLAIMER: The information contained herein is accurate to the best of our
rnowledge, but no liability whatsocever is assumed. Final determination or
suitability of a material is the sole responsibility of the user. All naterial
may present unknown health hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the
only hazards that exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
URALITE 350Q PART B HEXCEL - RESINS GROUP
PRINTED: 09/26/1991 -4~ CHEMTREC: (800) 424-9300
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URALITE 3501 PART A

SECTION I - IDENTIFICATION

COMPANY NAME.....ccesaecesasecassss. HEXCEL CORPORATION - RESINS GROUP
20701 Nordhoff Street, PO Box 2197
Chatsworth, CA 91311

. (818) 882-3022

EMERGENCY PHONE NUMBER............., (800) 433-5072 (except California)
(800) 343-4467 (Canada)

CALIFORNIA EMERGENCY PHONE NUMBER.. (800) 367-7527

PRODUCT IDENTIFIER.+¢eceseseoeess... URALITE 3501 PART A

CHEMICAL FAMILY......cveeeveeese-.. URETHANE PREPOLYMER

SECTION II - HAZARDQUS INGREDIENTS

HAZARDOUS INGREDIENTS HAZARDOUS TLV (Units) CAS NUMBER

INGREDIENT

PERCENT
Dicyclohexylmethane-4,4" 15-35 .01 ppm 5124-30-1
diisocyanate (aka Hy, .
MDI)
Polyether Glycol/ 65-85 Not Established 52292-18-~9
H, MDI Polymer

12
SECTION IIXI - PHYSICAL DATA

BOILING POINT......... Not available MELTING POINT......Not available
VOC (grams/liter)..... Not Applicable DENSITY (g/ml).....1l.074

APPEARANCE AND ODOR... Clear to pale yellow liquid with a faint sweet odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT AND METHOD OF DETERMINATION.. >300°F Cleveland Open Cup
MEANS OF EXTINCTION....eevececesssseseee Use CO, or dry chemical for small
. fires.” Use water and foam for large
ones.

FOR FIRE...vcccesecsssessacsasasesaessss Since vapors are exceedingly
irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.

URALITE 3501 PART A HEXCEL - RESINS GRQUP
PRINTED: 06/14/19S1 -1- CHEMTREC: (800) 4$24-9300

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



i26

HMIS-Rating
Health 3
Flammability 1
MATERIAL SAFETY DATA SHEET Reactivity 1
EMERGENCY RESPONSE...ce0esens eesesenasss NOT LISTED IN THE 1990 DOT EMERGENCY

RESPONSE GUIDEBOOK.

SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Vapors are
exceedingly irritating to mucous membrane and eyes.
Can cause acute temporary chest discomfort and
breathing difficulty. Vapors can cause respiratory
sensitization in suspectible people. Risk of
explosion by shock, friction, fire or other sources
of ignition. Ingestion may cause gastro-intestinal
burning and discomfort. Possibly severe irritation
and/or sensitization can result from overexposure to
this product. Pre-existing eye, skin, and
respiratory disorders may be aggravated by exposure.

SPECIFIC FIRST AID EYES: In case of eye contact, immediately flush
PROCEDURES.++se¢v........ eyes with plenty of water for at least 15 minutes.
Get medical attention.
SKIN CONTACT: In case of contact, immediately
wash skin with soap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaminated shoes.
INHALATION: If inhaled, remove to fresh air. If
not breathing, give artificial respiration,
preferably mouth-to-mouth. If breathing is difficult,
give oxygen. Get medical attention.
INGESTION: If swallowed, get medical attention
immediately. 1Induce vomiting ONLY upon the advice of
a physician.

SECTION VI -  REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with water, alcohols, strong bases,
metal compounds or surface active materials.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.

PRODUCTS:sseseeeacessss. ISocyanate vapors and mists may also evolve,

HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... STORE IN A COOL, WELL VENTILATED AREA IN TIGHTLY
CLOSED CONTAINERS. AVOID MOISTURE CONTAMINATION.

SECTION VII ~ SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

URALITE 3501 PART A HEXCEL - RESINS GROUP
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WASTE DISPOSAL.+ ..:...... Controlled incineration or buried landfill disposal
should be in accordance with all federal, state and
local environmental control regqulations.

LZAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Keep all
unnecessary peogle away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
in an open-top container., Neutralize with a solution
of 90-95% water, 5-8% concentrated ammonia and 1-2%
detergent before disposal. Keep container open for
at least 12 hours so that evolved carbon dioxide can
escape.

SECTION VIII -~ SPECIAL PROTECTION

PERSONAL PROTECTION...... HMIS CODE H- SPLASH GOGGLES, GLOVES, SYNTHETIC APRON
AND ORGANIC VAPOR RESPIRATOR
VENTILATION.............. If handled indoors, provide mechanical exhaust

ventilation.
HANDI.ING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT .. cvteeens ..... and open flames. Use adequate ventilation. Wash

thoroughly after handling.

SECTION IX - SOIPPING INFORMATION

HAZARD CLASS.......sesess N/A
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
REPORTABLE QUANTITY (RQ). N/A
UN NUMBER¢eeceeaesoseooas N/A
NA #uiveeenvennaansoeneass N/A

SECTION X - STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XI - REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or icplied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer's
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the

URALITE 2501 PART A HEXCEL - RESINS GROUP
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reporting requirements of Section 313 of Title III of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372.

H,, MDI is considered an Immediate Health Hazard, Delayed Health Hazard
afi@ Reactive Hazard under Sections 311/312 of SARA Title III.

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

NEW JERSEY:
The following are listed on the New Jersey Hazardous Substance List:

Dicyclohexylmethane-4,4'-diisocyanate
PENNSYLVANTIA:

The following are on the Pennsylvania Hazardous Substance List:
Dicyclohexylmethane-4,4'-diisocyanate

PREPARED BY.v2tsevee0.0... Deirdre S. Crutchfield
DATE PREPARED«.ceccseee.. 06/01/91
PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES

REFERENCES

DISCLAIMER: To the best of our knowledge, the information contained herein is
accurate. However, no liability whatsoever is assumed for the accuracy of the
information contained herein. Final determination or suitability of a material
is the sole responsibility of the user. All material may present unknown
health hazards and should be used with caution. Although certian hazards are
described herein, we cannot guarantee that these are the only hazards that
exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE XIS STRICTLY

PROHIBITED.
URALITE 3501 PART A HEXCEL - RESINS GROUP
PRINTED: 06/14/1991 -4- CHEMTREC: (800) 4£24-9300
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URALITE 3501 PART B

SECTION I

- IDENTIFICATION

COMPANY NAME. ..t eteavaaaconsannnans

EMERGENCY PHONE NUMBER....¢eeeveeen

CALIFORNIA EMERGENCY PHONE NUMBER..
PRODUCT IDENTIFIER:..:.:ceeescanccons
CHEMICAL FAMILY.....0v0e..

HEXCEL CORPORATION -~ RESINS GROUP
20701 Nordhoff Street, PO Box 2197
Chatsworth, CA 91311

(818) 882-3022
(800) 433-5072
(800) 343-4467
(800) 367-7527
URALITE 3501 PART B
URETHANE CURATIVE

(except California)
(Canada)

SECTION II - DAZARDOUS INGREDIENTS
HAZARDQUS INGREDIENTS HAZARDOUS TLV (Units) CAS NUMBER
INGREDIENT
PERCENT
Polymethylene 60-75 Not Established 19900-65-3
Polyalkylphenyl Amine
Aliphatic Phosphorus 25-40 2.5 mg/m3 126-73-8

Ester

SECTION III -

PHYSICAL DATA

BOILING POINT......... Not Available

VOoC (grams/liter)..... Not Applicable
Transparent amber liquid with a faint odor.

APPEARANCE AND ODOR...

MELTING POINT......Not Available
DENSITY (g/ml).....1.040

SECTION IV -~

FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT & METHOD OF DETERMINATION....
MEANS OF EXTINCTION. .. iciienctaaacannnns

FOR FIRE...cevteeeeosarcocsccssonscacancs

EMERGENCY RESPONSE. ...t cctetcvcscnncsnns

>300°F Cleveland Closed Cup

Use CO, or dry chemical for small
fires,“and water and foam for large
ones.

Since vapors are exceedingly
irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.

Not listed in the DOT 1990 EMERGENCY
RESPONSE GUIDEBOOK.

URALITE 3501 PART B
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SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Ingestion may cause
gastro-intestinal burning and discomfort. Eye contact
may cause extreme irritation and/or burning. Severe
irritation and/or sensitization may result from
overexposure to this product. Pre-existing eye,
skin, and respiratory disorders may be aggravated by
exposure.

SPECIFIC FIRST AID EYES: 1In case of eye contact, immediately flush eyes

PROCEDURES....+se¢e2...... with plenty of water for at least 15 minutes. Get
medical attention.

SKIN CONTACT: In case of contact, immediately wash
skin with soap and plenty of water. Wash
contaminated clothing before re~use and destroy
contaminated shoes.

INHALATION: If inhaled, remove to fresh air. If not
breathing, give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult, give
oxygen. Get medical attention.

INGESTION: 1If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI -~ REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with strong oxidizers.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.
PRODUCTS..ceescsccasaoss

HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... Avoid strong oxidizers.

SECTION VII -~ SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

WASTE DISPOSAL........... Controlled incineration or buried landfill disposal
should be in accordance with all federal, state and

* local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Keep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
into open-topped containers and cover loosely; store
for at least 12 hours before sealing container.
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SECTION VIII - SPECIAL PROTECTION

PERSONAL PROTECTION...... HMIS CODE B- SAFETY GLASSES AND GLOVES.

VENTILATION.............. If handled indoors, provide mechanical exhaust
ventilation.

HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,

EQUIPMENT......e........ and open flames. Use adequate ventilation. Wash
thoroughly after handling.

SECTION IX - SHIPPING INFORMATION
HAZARD CLASS......e00v... NJA
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
UN NUMBER....veveeveree.. NJA
NA #evevunnn teeeeaeesaas NJA

SECTION X — STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XI - REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer's
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the
reporting requirements of Section 313 of Title III of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372.

None

CALIFORNIA PROPOSITION &5:
To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth

defects or other reproductive effects.

PREPARED BY..eve2seeee... Deirdre S. Crutchfield
DATE PREPARED.::ssceecsss 06/01/91
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PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES

REFERENCES

DISCLAIMER: The information contained herein is accurate to the best of our
knowledge, but no liability whatsoever is assumed. Final determination or
suitability of a material is the sole responsibility of the user. All material
nay present unknown health hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the
only hazards that exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
URALITE 3501 PART B HEXCEL - RESINS GROUP
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URALITE 3502 PART A
SECTION I - IDENTIFICATION
COMPANY NAME......sceeeceeevoevess, HEXCEL CORPORATION - RESINS GROUP

20701 Nordhoff Street, PO Box 2197
Chatsworth, CA 91311
(818) 882-3022

EMERGENCY PHONE NUMBER......+...... (800) 433-5072 (except California)
(800) 343-4467 (Canada)

CALIFCZRNIA EMERGENCY PHONE NUMBER.. (800) 367-7527

PRODUCT IDENTIFIER....22sesveesss.. URALITE 3502 PART A

CHEMICAL FAMILY..e¢cetveeeseessse.. URETHANE PREPOLYMER

SECTION II - HAZARDQUS INGREDIENTS
HAZARDOUS INGREDIENTS HAZARDOUS TLV (Units) CAS NUMBER
INGREDIENT
PERCENT
Dicyclchexylmethane-4,4" 1¢8~30 .C1 opm £124-30-1
diisocyanate (aka Hy,
MDI)
Polyether Polyglycol/ 85-85 Not Established 52292-~18-9
H, MDI Polymer
12
Aromatic Alkyl Ester 2-10 5 mg/m3 84-74-2
SECTION III - POYSICAL DATA
BOILING POINT......... Not Available MELTING POINT......Not Available
VOC (grams/liter)..... Not Applicable DENSITY (g/ml).....1.065
APPEARANCE AND ODOR... Clear liquid with a faint sweet odor
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASHPOINT & METHOD OF DETERMINATION.... >300°F Cleveland Open Cup
MEANS OF EXTINCTION...........¢c.ev..... Use CO, or dry chemical for small
fires,“and water and foam for large
ones.
FOR FIRE...:.ceseeeecsecncassnseasasss.. Since vapors are exceedingly

irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.
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EMERGENCY RESPONSE......ccvsevee eseeeess NOT LISTED IN THE 1990 DOT EMERGENCY

RESPONSE GUIDEBOOK.

SECTION V - HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Vapors are
exceedingly irritating to mucous membrane and eyes,
causing acute temporary chest discomfort and
breathing difficulty. Vapors can cause respiratory
sensitization in suspectible people. WARNING:
CONTAINS 2-ETHYOXYETHANOL. HARMFUL IF INHALED OR
ABSORBED THROUGH THE SKIN. BASED ON TESTS WITH
LABORATORY ANIMALS, OVEREXPOSURE MAY CAUSE BIRTH
DEFECTS, REPRODUCTIVE DISORDERS AND BLOOD DISORDERS.

Ingestion may cause gastro-intestinal burning and
discomfort. Severe irritation and/or sensitization
may result from overexposure to this product.
Pre-existing eye, skin, and respiratory disorders may
be aggravated by exposure.

SPECIFIC FIRST AID EYES: In case of eye contact, immediately flush eyes
PROCEDURES..c.v+e....-.. With plenty of water for at least 15 minutes. Get
medical attention.

SKIN CONTACT: In case of contact, immediately wash
skin with soap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaminated shoes.

INHALATION: If inhaled, remove to fresh air. If not
breathing, give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult, give
oxygen. Get medical attention.

INGESTION: If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI - REACTIVITY DATA

CHEMICAL STABILITY....... Stable
INCOMPATIBLE MATERIALS... Avoid contact with water, alcchols, strong bases,

: metal compounds or surface active materials.
HAZARDOUS DECOMPQSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.
PRODUCTS...¢.¢ss04..00... ISOCyanate vapors and mists may also evolve.
HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... STORE IN A COOL, WELL VENTILATED AREA IN TIGHTLY
CLOSED CONTAINERS. AVOID MOISTURE CONTAMINATION.
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SECTION VII - SPILL OR LEAK PROCEDURE
RCRA WASTE NUMBER........ None

WASTE DISPOSAL........... Controlled incineration or buried landfill disposal

should be in accordance with all federal, state and
local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Keep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
in an open-top container. Neutralize with a solution
of 90-95% water, 5-8% concentrated ammonia and 1-2%
detergent before disposal. Keep container open for
at least 12 hours so that evolved carbon dioxide can

escape.
SECTION VIII - SPECIAL PROTECTION
PERSONAL PROTECTION...... HMIS CODE H- SPLASH GOGGLES, GLOVES, SYNTHETIC APRON
AND ORGANIC VAPOR RESPIRATOR
VENTILATION......-+...... If handled indoors, provide mechanical exhaust
ventilation.
HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT.....+..¢....... and open flames. Use adequate ventilation. Wash
thoroughly after handling.
SECTION IX - SHIPPING INFORMATION
HAZARD CLASS.....c... es.s N/A
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
UN NUMBER.....cce0000000.. N/A
NA #uivieeernorennaneanass NJ/A

SECTION X — STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XX — REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer’s
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL~INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.
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SARA 313 INFO: This product contains the following substances subject to the
reporting reguirements of Section 313 of Title IXII of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372.

Aromatic Alkyl Ester

NOTE: H MDI is considered an Immediate Health Hazard, Delayed Health
Hazard afid Reactive Hazard under Sections 311/312 of SARA Title III.

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

NHEW JERSEY:
The following are listed on the New Jersey Hazardous Substance List:

Dicyclohexylmethane-4,4’~diisocyanate

PENNSYLVANIA:
The following are on the Pennsylvania Hazardous Substance List:
Dicyclohexylmethane-4,4’~diisocyanate

PREPARED BY......2s.».... Deirdre S. Crutchfield
DATE PREPARED............ 06/01/91
PHONE NUMBER OF PREPARER. (818) 882-~3022

FOOT NOTES

REFERENCES

DISCLAIMER: The information contained herein is accurate to the best of our
knowledge, but no liability whatsoever is assumed. Final determination or .
suitability of a material is the sole responsibility of the user. All material
may present unknown health hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the
only hazards that exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
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URALITE 3502 PART B

SECTION I

IDENTIFICATION

COMPANY NAME.....cceeeeeecnrecoonas

HEXCEL CORPORATION - RESINS GROUP
20701 Nordhoff
Chatsworth, CA

Street, PO Box 2197
91311

(818) 882-3022

EMERGENCY PHONE NUMBER..¢esveovenes

CALIFORNIA EMERGENCY PHONE NUMBER..
PRODUCT IDENTIFIER....
CHEMICAL FAMILY...

ese s s st et enosccen

(800) 433-5072
(800) 343-4467
(800) 367-7527
URALITE 3502 PART B
URETHANE CURATIVE

(except California)
(Canada)

SECTION II - HAZARDOUS INGREDIENTS
HAZARDOUS INGREDIENTS HAZARDOUS TLV (Units) CAS NUMBER
INGREDIENT
PERCENT
Polymethylene 40-60 Not Established 13900-65-3
Polyalkylphenyl Amine
Aromatic Alkyl Ester 40-60 5 mg/m3 84-74-2
SECTION III - PHYSICAL DATA

BOILING POINT......... Not Available
VOC (grams/liter)..... Not Applicable
APPEARANCE AND ODOR...

MELTING POINT......Not Available
DENSITY (g/ml).....1.05

Amber liquid with a faint odor.

SECTION IV

FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT & METHOD OF DETERMINATION....
MEANS OF EXTINCTION...ccccevvecscsoancasn

FOR FIRE.c.ccettiarersceeevennsecstocnnnnn

EMERGENCY RESPONSE..:cccvssvconsscccsses

>300°F Cleveland Open Cup

Use CO, or dry chemical for small
fires,“and water and foam for large
ones.

Since vapors are exceedingly
irritating when inhaled, a
self-contained breathing apparatus
should be available to firemen.

Not listed in the DOT 1990 EMERGENCY
RESPONSE GUIDEBOOK.
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SECTION V . HEALTH HAZARD DATA

OVEREXPOSURE EFFECTS..... Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Ingestion may cause
gastro-intestinal burning and discomfort. Eye contact
may cause extreme irritation and/or burning. Severe
irritation and/or sensitization may result from
overexposure to this product. Pre-existing eye,
skin, and respiratory disorders may be aggravated by

exposure.
SPECIFIC FIRST AID EYES: 1In case of eye contact, immediately flush eves
PROCEDURES...cceuecesns . with plenty of water for at least 15 minutes. Get

medical attention.

SKIN CONTACT: In case of contact, immediately wash
skin with soap and plenty of water. Wash
contaminated clothing before re-use and destroy
contaminated shoes.

INHALATION: If inhaled, remove to fresh air. If not
breathing, give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult, give
oxygen. Get medical attention.

INGESTION: If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of
a physician.

SECTION VI ~  REACTIVITY DATA o

CHEMICAL STABILITY....... Stable i
INCOMPATIBLE MATERIALS... Avoid contact with strong oxidizers.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides. -
PRODUCTS. coesveoanansacs .
HAZARDOUS POLYMERIZATION. Will not occur.

CONDITIONS TO AVOID...... Avoid strong oxidizers.

SECTION VII - SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

WASTE DISPOSAL........... Controlled incineration or buried landfill disposal
should be in accordance with all federal, state and

. local environmental control regqulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking T
material. Ventilate the area thoroughly. Keep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
into open-topped containers and cover loosely; store

for at least 12 hours before sealing container. -. ..
;iﬂy
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SECTION VIII -~ SPECIAL PROTECTION

PERSONAL PROTECTION...... HMIS CODE B- SAFETY GLASSES AND GLOVES.
VENTILATION.......v...... If handled indoors, provide mechanical exhaust

ventilation.
HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT....+++2v...-... and open flames. Use adequate ventilation. Wash
thoroughly after handling.
SECTION IX -~ SHIPPING INFORMATION
HAZARD CLASS.....+ev.c00.0. N/A
DOT SHIPPING NAME........ NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
UN NUMBER..... eeesesesees NJ/A
NA £, iiieneennn seessees NJA

SECTION X — STORAGE INFORMATION

STORE IN A COOL DRY AREA IN TIGHTLY CLOSED CONTAINERS. AVOID MOISTURE
CONTAMINATION.

SECTION XI -~ REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
evrrossed or implied, is given. Regulatory requirements are subject to
change and may differ from one location teo another; it is the buyer’s
raspoasibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFO: This product contains the following substances subject to the
reporting requirements of Section 313 of Title III of the Superfund Amendments
and Reauthorization Act of 1986 and 40 CFR Part 372.

Aromatic Alkyl Ester

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
susstances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

PUEPARED BY.uivevecee.... Deirdre S. Crutchfield

DAT: PREPARED.....-vs.... 06/01/91
FHUMY NUMBER OF PREPARER. (818) 882-3022
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FOOT NOTES

REFERENCES

DISCLAIMER: The information contained herein is accurate to the best of our
knowledge, but no liability whatsocever is assumed. Final determination or
suitability of a material is the sole responsibility of the user. All material
may present unknown health hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the
only hazards that exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
URALITE 3502 PART B HEXCEL -~ RESINS GROUP
PRINTED: 09/26/1991 -4- CHEMTREC: (800) 424-9300

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



141

HEXCEL CORPORATION HMIS Rating
Resins Group Division ==s===z=zso====
. Health 3
’ Flammability 1
MATERIAL SAFETY DATA SHEET Reactivity 1

URALITE 3503 PART A
SECTION I = IDENTIFICATION
COMPANY NAME........ ecesesans «+... HEXCEL CORPORATION -~ RESINS GROUP

20701 Nordhoff Street, PO Box 2197
Chatsworth, CA 91311
(818) 882-3022 )

EMERGENCY PHONE NUMBER............ (800) 433-5072 (except California)
(800) 343-4467 (Canada)

CALIFORNIA EMERGENCY PHONE NUMBER. (800) 367-7527

PRODUCT IDENTIFIER...c.vsececcsess URALITE 3503 PART A
CHEMICAL FAMILY....... eeseeane «+.. URETHANE PREPOLYMER
SECTION II - HAZARDOUS INGREDIENTS

HAZARDOUS INGREDIENTS PERCENT TLV (Units) CAS NUMBER
Dicyclohexylmethane-4,4’ 10-20 .01 ppm ceiling (OSHA) 5124-30-1
Diisocyanate (aka H .005 ppm TWA (ACGIH)

12
MDI)
Polyether Glycol/ 70-80 Not Established 68310-52~1

H12HDI Polymer

CARCINOGEN LISTINGS BY OSHA, NTP OR IARC NO SPECIFIC LISTINGS

SECTION III - PHYSICAL DATA
BOILING POINT......... Not available MELTING POINT......Not available
VOC (grams/liter)..... Not Applicable DENSITY (g/ml).....1.07

APPEARANCE AND ODOR... Clear to pale yellow liquid with a faint sweet odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT & METHOD OF DETERMINATION. >300°F Cleveland Open Cup

EMERGENCY RESPONSE.....¢ecceseeasss.s NOT LISTED IN THE 1990 DOT EMERGENCY
RESPONSE GUIDEBOOK.

MEANS OF EXTINCTION...cvceoeeseeses... Use dry chemical or CO., for small fires
and water & foam for lgrge ones.

SPECIAL FIRE HAZARDS......c.......... Since vapors are exceedingly irritating
when inhaled, a self-contained breathing
apparatus should be available to firemen.
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HEXCEL CORPORATION
Resins Group Division

SECTION V = HEALTH HAZARD DATA

PRIMARY ROUTES OF INHALATION-Yes INGESTION-no
EXPOSURE...

OVEREXPOSURE EFFECTS..

SKIN CONTACT-yes
Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Vapors are exceedingly
irritating to mucous membrane and eyes, causing acute
temporary chest discomfort and breathing difficulty.
vapors can cause respiratory sensitization in
suspectible people. Severe irritation and/or
sensitization may result from overexposure to this
product. Pre-existing eye, skin and respiratory
disorders may be aggravated by exposure. Ingestion may
cause gastro-intestinal burning and discomfort. Severe
irritation and/or sensitization may result from
overexposure to this product. Pre-existing eye, skin,
and respiratory disorders may be aggravated by exposure.

immediately flush eyes
Get

SPECIFIC FIRST AID
PROCEDURES......

EYES: 1In case of eye contact,
with plenty of water for at least 15 minutes.
medical attention.

SKIN CONTACT: In case of contact, immediately wash
skin with soap and plenty of water. Wash contaminated
clothing before re-use and destroy contaminated shoes.

INHALATION: If inhaled, remove to fresh air. If not
breathing, give artificial respiration, preferably
mouth~-to-mouth. If breathing is difficult, give oxygen.
Get medical attention.

INGESTION: If swallowed, get medical attention
immediately. Induce vomiting ONLY upon the advice of a
physician.

SECTION VI - REACTIVITY DATA

CHEMICAL STABILITY.......
INCOMPATIBLE MATERIALS...

HAZARDOUS DECOMPOSITION
PRODUCTS..vccvesecanscns
HAZARDOUS POLYMERIZATION.
CONDITIONS TO AVOID......

Stable

Avoid contact with water, alcohols, strong bases,
metal compounds or surface active materials.

Carbon dioxide, carbon monoxide, and nitrogen oxides.
Isocyanate vapors and mists may also evolve.

Will not occur.

Moisture contamination may result in carbon dioxide
gas pressure.

SECTION VII -

SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........

URALITE 3503 PART A
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#“ASTE DISPOSAL........... Controlled incineration or buried landfill disposal
should be in accordance with all federal, state and
local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Keep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
in an open-top container. Neutralize with a solution
of 90-95% water, 5-B% concentrated ammonia and 1-2%
detergent before disposal. Keep container open for
at least 12 hours so that evolved carbon dioxide can
escape.

SECTION VIII - SPECIAL PROTECTION

PERSONAL PROTECTION...... HMIS CODE H- Splash Goggles, Gloves, Synthetic Apron
and Organic Vapor Respirator. AN APPROVED POSITIVE
PRESSURE AIR-SUPPLED RESPIRATOR IS REQUIRED WHENEVER
AIRBORNE ISOCYANATE LEVELS EXCEED PERMISSIBLE
EXPOSURE LIMITS.

VENTILATION. . ecoeeeena ... If handled indoors, provide mechanical exhaust
ventilation.
HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT. . tecveencnacs and open flames. Use adequate ventilation. Wash
thoroughly after handling.
SECTION IX - SHIPPING INFORMATION
UN NUMBER...... N/A NA #..... ceeesN/A

DOT SHIPPING NAME... NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATION.
HAZARD CLASS........ N/A

SECTION X ~ STORAGE INFORMATION

STORE IN A COOL, WELL VENTILATED AREA IN TIGHTLY CLOSED CONTAINERS. AVOID
MOISTURE CONTAMINATION.

SECTION XI - REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
be accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer’s
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations. THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.
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SARA 313 INFORMATION: This product contains the following substances
subject to the reporting requirements of Section 313 of Title III of the
Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 272.
H,., MDI is considered an Immediate Health Hazard, Delayed Health Hazard
a%d Reactive Hazard under Sections 311/312 of SARA Title III.

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

NEW JERSEY:
The following are listed on the New Jersey Hazardous Substance List:

Dicyclohexylmethane-4,4’-~diisocyanate

PENNSYLVANIA:
The following are on the Pennsylvania Hazardous Substance List:
Dicyclohexylmethane-4,4’-diisocyanate

PREPARED BY...eeee....... Deirdre S. Crutchfield
DATE PREPARED............ 01/07/92

PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES

REFERENCES

DISCLAIMER: The information contained herein is accurate to the best of our
knowledge, but no liability whatsoever is assumed. Final determination or
suitability of a material is the sole responsibility of the user. All material
may present unknown health hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the
only hazards that exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
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URALITE 3503 PART B
SECTION I - IDENTIFICATION
COMPANY NAME.....eceeeenessssesss. HEXCEL CORPORATION - RESINS GROUP

20701 Nordhoff Street, PO Box 2197
Chatsworth, CA 91311
(818) 882-3022 .

EMERGENCY PHONE NUMBER............ (800) 433-5072 (except California)
(800) 343-4467 (Canada)

CALIFORNIA EMERGENCY PHONE NUMBER. (800) 367-7527

PRODUCT IDENTIFIER...v.cenveeancans URALITE 3503 PART B
CHEMICAL FAMILY...veveennsesn «+... URETHANE CURATIVE
SECTION II - HAZARDOUS TINGRFDIENTS
HAZARDOUS INGREDIENTS PERCENT TLV (Units) CAS NUMBER
Polymethylene 60-75 Not Established 19900-65-3

Polyalkylphenyl Amine

Aromatic Alkyl Ester 25-40 5 mg/m3 84-74-2

CARCINOGEN LISTINGS BY OSHA, NTP OR IARC NO SPECIFIC LISTINGS

SECTION III - PHYSICAL DATA
BOILING POINT......... Not Available MELTING POINT......Not available
VOoC (grams/liter)..... Not Applicable DENSITY (g/ml).....1.03

APPEARANCE AND ODOR... Transparent amber liquid with a faint odor.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT & METHOD OF DETERMINATION. >300°F Cleveland Open Cup

EMERGENCY RESPONSE....¢:¢¢0ccvess.... NOt listed in the DOT 1990 EMERGENCY
RESPONSE GUIDEBOOK.

MEANS OF EXTINCTION.......¢ee--+e.... Use dry chemical or CO, for small fires
and water & foam for lgrge ones.

SPECIAL FIRE HAZARDS................. Since vapors are exceedingly irritating
when inhaled, a self-contained breathing
apparatus should be available to firemen.

SECTION V - HEALTH HAZARD DATA
URALITE 3503 PART B HEXCEL - RESINS GROUP
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FRIMARY ROUTES OF SKIN CONTACT-yes INHALATION-yes INGESTICN=-no

EXPOSURE...... ceeaces

OVEREXPOSURE EFFECTS.. Skin exposure may cause irritation. Repeated or
prolonged exposure can result in dermatitis and skin
sensitization (allergic effects). Ingestion may cause
gastro-intestinal burning and discomfort. Eye contact
may cause extreme irritation and/or burning. Severe
irritation and/or sensitization may result fron
overexposure to this product. Pre-existing eye, skin,
and respiratory disorders may be aggravated by exposure.

SPECIFIC FIRST AID EYES: 1In case of eye contact, immediately flush eyes
PROCEDURES........... with plenty of water for at least 15 minutes. Get
medical attention.

SKIN CONTACT: In case of contact, immediately wash
skin with soap and plenty of water. Wash contaminated
clothing before re-use and destroy contaminated shoes.

INHALATION: If inhaled, remove to fresh air. If not
breathing, give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult, give oxygen.
Get medical attention.

INGESTION: 1If swallowed, get medical attention
immediately. Induce vomiting OKLY upon the advice of a
physician.

SECTION VI - REACTIVITY DATA

CHEMICAL STABILITY....... Stable

INCOMPATIBLE MATERIALS... Avoid contact with strong oxidizers.

HAZARDOUS DECOMPOSITION Carbon dioxide, carbon monoxide, and nitrogen oxides.
PRODUCTS. . ecovveoncannes

HAZARDOUS POLYMERIZATION. Will nét occur.

CONDITIONS TO AVOID...... Avoid strong oxidizers.

SECTION VII - SPILL OR LEAK PROCEDURE

RCRA WASTE NUMBER........ None

WASTE DISPOSAL........... Controlled incineration or buried landfill disposal
should be in accordance with all federal, state and
local environmental control regulations.

LEAK AND SPILL PROCEDURES In case of spill, contain with a suitable diking
material. Ventilate the area thoroughly. Xeep all
unnecessary people away. Spilled material should be
absorbed in sawdust, sand or other absorbant. Place
into open-topped containers and cover loosely; store
for at least 12 hours before sealing container.
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SECTION VIII -~ SPECIAL PROTECTION
PERSONAL PROTECTION...... HMIS CODE B- Safety Glasses and Gloves.
VENTILATION. c ccvennnn ...+ If handled indoors, provide mechanical exhaust
ventilation.
HANDLING PROCEDURES AND Avoid breathing vapors. Keep away from heat, sparks,
EQUIPMENT....co0uav.. .... and open flames. Use adequate ventilation. Wash
thoroughly after handling.
SECTION IX -~ SHIPPING INFORMATION
U NUMBER...... N/A NA #F...... eeesN/A
DOT SHIPPING NAME... NOT REGULATED BY THE DEPARTMENT OF TRANSPORTATIO!N.
HAZARD CLASS........ N/A

SECTION X - STORAGE INFORMATION

STORE IN A COOL, WELL VENTILATED AREA IN TIGHTLY CLOSED CONTAINERS. AVOID
¥OISTURE CONTAMINATION.

SECTION XI - REGULATORY INFORMATION

NOTICE: The information herein is presented in good faith and believed to
ke accurate as of the preparation date shown below. However, no warranty,
expressed or implied, is given. Regulatory requirements are subject to
change and may differ from one location to another; it is the buyer’s
responsibility to ensure that its activities comply with federal, state
and local laws. The following specific information is made for the
purpose of complying with numerous federal, state and local laws and
regulations., THIS INFORMATION IS NOT MEANT TO BE ALL-INCLUSIVE. SELECTED
REGULATIONS ARE PRESENTED.

SARA 313 INFORMATION: This product contains the following substances
subject to the reporting requirements of Section 313 of Title III of the
Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.
Aaromatic Alkyl Ester

CALIFORNIA PROPOSITION 65:

To the best of our knowledge, this product contains no levels of listed
substances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

PREPARED BY....¢vev4s..... Deirdre S. Crutchfield
DATE PREPARED............ 01/07/92
PHONE NUMBER OF PREPARER. (818) 882-3022

FOOT NOTES
URALITE 3503 PART B HEXCEL - RESINS GROUP
PRINTED: 01/16/1992 -3- CHEMTREC: (800) 424-9300
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HMIS Rating

HEXCEL CORPORATION
Resins Group Division

Health 2
Flammability 1
MATERTAL SAFETY DATA SHEET Reactivity o

REFERENCES

DISCLAIMER: The information contained herein is accurate to the best of our
knowledge, but no liability whatsoever is assumed. Final determination or
suitability of a material is the sole responsibility of the user. All material
may present unknown health hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the
only hazards that exist.

THE PRODUCT FORMULATION INFORMATION CONTAINED HEREIN IS ONLY FOR OCCUPATIONAL
SAFETY AND HEALTH RELATED USAGE. ANY MISUSE OF THIS INFORMATION, INCLUDING
DIVULGENCE TO THIRD PARTIES OR USE TO GAIN A COMPETITIVE ADVANTAGE IS STRICTLY

PROHIBITED.
URALITE 3503 PART B - HEXCEL - RESINS GROUP
PRINTED: 01/16/1992 -4= CHEMTREC: (800) 424-9300
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HEKCEI.“BQ chemical products

P

ASXCEL CORPORATION has orovided the proowct formulation information contaired

2 FPA Title {11, Sectina 313 Chemteats o¢ terein only far occucational safety and health related usage, fny misuse af
-bm: -:-m-::- o n;= y Planning & ¢ Ruchtio  this inferaatien including divulgence to thind farties cr use to gain a cordet
ow n| 54 n 1l ench " : : < b
et omtertied g GFR372: See inredienis in e Unedin tive advantage is strictly crohibited.
Saction [: PATERIAL AND MANUFACTURZR ICENTIFICATI(N
Yanufacturer: D-U-N-§ No. (2911-8553 Energency Telephone Nunbers:
FE(CEL CORPORATION - Chemical Products Division 818/882-3022
20191 Merdhoff Street - PO Box 2197 £00/433-5072 (Except Ca)
Cratsworth, CA §1311 -800/367-7527 {California only)
Chenical Name/Synonyms:  Chemical Family: Fereula: Trade Name/Synonyas:
Presolymer/Aaine Curirg Azent 100-4:50-B URALITE 3530
07 Status: Shipping Norenclature: azard Class UN/NA Nunber
4ot requiated by 0OT Plastic, Lizuid, 51 Hone None
Section 11 HAZARDQUS [NGREDIENTS
CAS No(s Part A % PEL/TLY (Units) . CAS No(s) Part 8 i % PEL/TLY (Units)
§12¢-30-1 | Free Mnoseric Dicy~ | 18-28 | 0.01 pom 19300-65-3  Polymethylene t 5870  Net est.
cyclohexy] Methane 4,4' N Polyalkylsreny) i ;
Diisocyanate " Anine | :
63310-52-11 Polyaxycropylene Gly- |62-78 { Kot est. G 8412 Aroratic Alkyl- U-B} 1 5 nq/l’
col/Dicye lohexyl ) Estor 1
methane 4,4 'diisocya~ : )
nate Polymer il 1345-89-1  Red Pigoent ‘ -5
Inert Filler i 1
1531-86-9 ISiliccn Diaxide 2-10 | Not acp. n :
1 1
Section 111: FHYSICAL DATA
Boiling Point (%F): Not available Soecitic Gravity (R0 = 1): Parc A: 1.2
Part B: 1.28
Yaoor Pressure (m Hg.): Percent Volatile (bv volune):
Part A: < 0.0005 at 75% Part A: < 0.01 '
Part 8: < 0.00001 at 75% Part B: < 0.03
Vepor Density (air = 1) Not available Evaporation Rate:{ =1) Kot acplicabie
Solubility in Water: Part A: Reactive Appearance/Oder: Part A: Translucent faint asber paste - seeet
Part 8: Very slightly soluble - odor

Part §: Red liguid - faint odor

Part A FLAMUABILITY (NFPA) - 1 SECTION IV: FIRE AND EXPLOSION HAZARD DATA Part B: FLAMMABILITY (NFPA) - 1

flash Point (Mathod Used): Part A: > 300%F - 00¢ Flarmable Limits: {in Air ~ % by volume)  Unknown
Part B: > 300°F - 0OC
Extincuishing ¥adia Water spray, alcohol foam, 00, cry chemicals

Scecial Fire Fichting Procedures: Vaoors and/or conbustion croducts are toxic and exceedingly 1rr‘1tat1m wen inhaled.
self-contained breath\ng apparatus and the usual fireman's body protection garments should be warn.

Unusual Fire and F_lolosim M.mrds: None
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150

URALTTE 3530

Pare A nSaLid (NFPA) 2-3 SECTION V: WEALTH HAJARD DATA  Part B: (NFPA) -1
iheeshold Livit Value: Pert A: N3t estanlished Fart B: Kot established

Conaitions to Avord: Prevent skin and eye contact. Do not breathe vapors.

Frimary Foutes or fatry: Inhalation, skin contect.

Effects cr (verexsosure: Part A: Prolonced skin contact cay cause derratitis. Eye contact is very irritating. FPrzlorzeg ex-
DOSUTE O VAJOTS may Cuse chest discomfort, coughing, and reduced puleonary function.  Ingestion is very marsiul and may
cause poisomry. Part B: Fever, chills, anorexis, vomiting, May cause temporary liver damage and rmethemaglcdinenia

Syanos1s).
Azaravated Wedical (onditions: Pre-existing eye, skin, and respiratory disorders may be agyravated by exposure ts this
£rocuct.
Emercency eno First Aid Procedures: Skin Contact Promot weshing with soap and water. Ingestion Call a ohysicien at once.
Irduce voriting oniy on a prysician's acvice. Eve Contact Irrigate promptly with clear water for 1S =inutes end call a
ghy- ‘cian,
fart A FEACTIVITY(NFPA) -1 SECTION VI:REACTIVITY QATA Part §: PEACTIVITY (NFPA) - €

Conditions to Avoid: Avoid heat,
STABILITY: Stable
Incorsatibility (Materials to Avoid): Avoid contact with water, alcohals, strong bases. metal comoounds, and surtace ective
saterials.
Kazardous Decomposition Products: Coebustion may result in carbon sonoxide, carbon gioxide, and oxides of nitrogen, crices of
ghesphorus.,
HAZARDOUS Conditions to Avoid: Moisture contamination may fora 00, gas pressure.

POLYMERIZATION  Will not oceur: X

SECTION VII: SPILEL OR LEAX PROCEDURES

Steps to be Taken in Case Material is Keleased or Spilled: Ventilate area thorougnly. Spilled compound should be atsirsed in
sewdust or cther absorbents. Store tesporarily in an open container. Absorbed Part A should be treated with a solution of
witer, amonia, and isopropancl before disposal.

aste Disposal Method: Contain in sealed containers. Dispose of in chemical waste landfill or use controlled incinera-
tion, Disposal sust be in accordance with ail federal, state, and local environmental control requlations with respect to
tealth, water, lend, or air pollution, [f questions 2rise, consult a certified envirowental waste disposal contractor. RCRA
Hazardous Waste Number: None :

SECTION VIII: SPECIAL PROTECTION INFORMATION
Respiratory Protection (specify type): Any thorough ventilation systen is adequate. In closed environment use respirator
with organic vapor cannister.
VENTILATION: toca] Exhaust: X
If handled indoors provide local mechanical exhaust ventilation. It should be sufficient to recove any pos
sible funes generated in the work area.
Mechanical Exhasst: Preferred.

Protective Gloves: Heavy disposable rubber gloves or butyl rubber gloves are best when contact and handling is frequent. Use
cotton }inings.

Eye Protection:  Safety glasses with side shields or plastic goggles.

Other Protective Equipment: Protective hand creaes and routine change of disposable work bench covering (e.g. Kraft caper)
suggested especially if staining due to contact is a frequent possability.

SECTICN 1X: SPECIAL PRECAUTIONS

Precaytions to be Taken in Handling and Storing: Store in cool. dry are2 in tightly closed contawners.

Other Precautions: Avoid contact with skin or clething. Contaminated clothing sust be laundere before wearing. Contasinated
shoes must be thoroughly cleaned or discarded.

2 sl
Prepared by: ,_/_'_-/—’—/ (Lo,
P. H. Cuthbert

o Date: Aoril 10, 1989
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&3
HE}(CEL‘}@ chemical products

Y

HEXCEL CORPORATION has provided the sroduct fermuiation wnfcrsation contained

001108 Titte 111 Seetten 418 Chemicals herein only for occusational safety and realth related vsege. 2 use of
et i nus of tmergency Flanning & & Kishtio  opie antorzation nzluding diwlicence to third parties ¢ use 13 210 & corder
v art 0t 1950 208 Ol 40 CER 372 Sec incredients in Secvion ) encimed . . . = s
zsew and underhned | 1 tive advantage is strictly pronibited.

erion |: MATERIAL AND MANUFACTURER IDENTIFICATION
Pangiacturer: 0-U-4-S No. (9311-8553 Energency felepnone husbers:
SXCEL CCRPORATION - Chexacal Products Division 218/882-3022
2101 horenefr Street - 2D Box 2197 600/433-5112 (Excest Ca)
Cratswerth, CA §1311 800/367-7527 (California oniy)
Cresical danesdynonyss:  Crenical Famidy: feroulac . frace hame/3ynonyTs:
Sremhmer/Amine (uring Agent 160-4:28-8 URALETE 3338
T Sravus: Shigninz homenclature: hazard Class LA Kemper
Nat recyrates by 07 Plastac, timyid, NJ1 tione tizoe
Seztin 11 AAZAROLS (NGEDIENTS
t i I3
Ci5 hofs) | Part A I % ! PEL/ILY (tnits) !5 45 Mofs) Part 8 % FEL/AALY (Unics
5124-23-1 | Free Mononeric bicy= ¢ 10-22 i 0.01 ooa j: 19300-85-3 Polyrethylene 60-75 | hot est.
cyclotexy) Methane 4.4°] i I Polyalkylphenyl
Diisocvanste ' : ! Anine .
£3310-52-1) Polyexypropyiene Gly- | £5-85 ! Hot est. ,!" [ 84-74-2  Aromatic Alkyl- 5-40) | § egie’
col/Dicyciohaxyl } I Ester 1
methane &,48'diisocya- 1 ’[
nate Polyrer | 1315-89-1  Red Pigrent Traze | S3% 203,
Inert filler fot avail,  Silicone Resin 210 ) Nt est.
1£31-85-9 | Silicon Dioxice 2= 8 | Not app. , 1631-86-9  Silicon Dioxide 2-8 | Not eco.
;

Soction [II: PHYSICAL DATA

goiling Paint (ZF): Mot available Specific Gravity (H,0 = 1): Part A: 120
Part B: 1.29
Vaoor Pressure {m Ha. ): Percent Volatile {by volume):
Part A: € 0.0005 at 5% Part A: < 0.01
part B: < 0.00001 at 7% Part B: < 0.03
Yaoor Density (air = 1) Hot available Evaporation Rate:( =1) Not apolicable
Solubility in Water: Part A: Reactive ' Acpearance/Odor:  Part A: Translucent £dint ezber paste - sweet
Part 8: Very slightly soluble odor '

Part B: Red paste - faint oo

Part A FLAMMABILITY (NFPA) - 1 SECTION IV: FIRE AND EXPLOSIOW HAZARD DATA  Part B FLAMPASILITY (NFPA) - 1

Flash Point_(Mathod Used): Part A: > 300% - €OC Flarcuble Limits: (in Air ~ % bv vole)  Unknown
Ferc B: > 300% - COC
Extincuishing Madia 00y, dry chenicals for soall fires, Water and foen for large fires.

Specha) Fire Fichting Procedures: Vapors and/or combustion products are toxic and exceedingly irritazing snen tntaled.
self-contained breathing apperatus and the usual firemn's body protection garsents should b2 worn. .

Unusual Fire and Exolosion Hazards: None
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CHLITE

SITIION V. eiztih HAJAND [ATA  Fare B: (4704) -1

kot estanirsned bart £: 3T estanhisnes
revent skin and eye contact. [0 nct breathe vasers.
inmalation, skin contect.
ts ot Coeraxdosure: rett A Prolonged skin contast may Cause dermatatis.  Eye contect s very irritatung,  Paoivied er-
IoSUre T3 vapems ray Cause crest CiSIonfGrl, Coughing, and requcec Duimnary fumetion.  lrzestion 35 very rarmrul sz rag
ary Z- Fever, cnills, anorexis, voriting. May cause temporary itver carge and cetneeogicyirema

tyuse poIsonIng,
{cyancsis),
Azsravates Moeica) Conditions: Pre-existing eye, skin, end respiretory giscrcers myy 2 2ccravated by erposure to this
srocust.

frergency end First Aid Procadures: Skin Contact Pronct weshing wath scap ana sater. Ingestion Call a cysician &t once.
frauce vomiting only on 2 pmysician’s adwvice. Eve Contact  Irrigate pcromotly witn cleer water for 15 ninutes 2°3 call o

chysician,
Part & FEACTIVITYINGPR) -1 SSTTION VIGFZACTIVITY [2]R Part B: PEACTIVIIY (NFPA) - O
Longitions to Avord: Avoid heat.
Srasnim: Stable
Inconpatinility (Materials to Avoid): Avoid contact with water, alconols, strong cases, motal compounds, &nd surtese astive
nateriais.
Farargoss {mcoemosition Products: ComZustion may resuit 3n carbon monoxice, ¢arbon dioxide, and oxiges of nitrogen, cxices of
FnOsSpnorus.
HAZARDOUS Conditions to Avord: Moisture contamination say forn (0, gas pressure.

POLYMERITATION  ®ill not ocour: X

SECTION VI1.  SSILL OR LEAX PROCEDUPES

Stess to be Tamen in Case Material is Feleased or Sailled: Ventilate ares thorcughly, Soilled compound should be abscroed in
Sawdust or gther absorbents. Store tecsorarily in an open container. Absorbed Part A should be treated with a soiution of
sater, emonia, and iscpropanol before disposal.

waste (risposal Method: Contain in sealed containers. Dispose of in chenical waste landtil} or use controlled incinere-
tion, Disposal msst oe in accordance with all federal, state, awd local environmental contral requlations with respect to
health, witer, tand, or air poilwtion. [f questions srise, consult & certified envirermental wiste disncsal contraztor. FCRA
Hazerdous Weste Mumber: None

SECTION VIII: SPECIAL PROTECTION INFORMATION
Fespiratory Protection (soecify typel:  Any thorough ventilstion systes is asequste. In closed environment use resorator
with organic vapor cannister.
VENTILATION: Local Exhaust: X
If handled indoors provide local mechanical exhaust ventilation. It should be sufficient to resove 2y pos
sible funes generated in the work ares.
Fechanical Exhaust: Preferred.

Protective Gloves: Heavy disposable rubber gloves or butyl rubber gloves are best when contact and handling is frecuent. Use
cotton linings. :

Eve Protection:  Safety glasses with side shields or plestic goggles.

Other Protective Equioment: Pratective hand creaes and routine chunge of disposable work bench covering (e.g. ¥raft caper)

suggested especially if staining due to contact is a frequent possibility.

SECTION IX: SPECIAL PRECAUTIONS

Precautions to _be Tsken in Handling and Storing: Store in coal, dry area tn tightly closed containers.

Other Precautions: Avoid contact with skin or clothing. Contaainated clothing aust ve laundered before wearing. Contamnated
shoes nwst be tnorughly cleaned or discarded. N ’

7 fir
pered s LS (Ll Date:  horil 10, 1889
P, W. Grhbert
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coNAYP Inc.
1405 Buffalo 3t.
Olean, tilew York 14760
716/372-9650

sz===zz========== MATERIAL SAFETY DATA SHEET =====s=s===z======
Note: This form is to be used to comply with OSHA's Hazard
Communication Standard, 29 CFR 1970.1200. Blank spaces are
not permitted.
=== ============2=2 I. IDENTIFICATION S EoCSm=sooomsmsmso===s
Trade Name: CONATHANE* TU-900 Part a Date:7/25/90
Chemical Name, common name: Complex Mixture Polyurethane
Prepolymer
===zz=s======= II. HAZARDOUS INGREDIENTS ==============
Chemical Names CAS No. % ACGIH(TLV) OSHA(PEL) Other

Dicyclohexylmethane-4,4'-Diisocyanate .01ppm
5124-30-1 <10% 0.005ppm ceiling NA

Material may present a dust hazard if cut, ground or

machined after curing.

=S=================2 III. PHYSICAL DATA =-c====-=============

Boiling Point: ND !Specific Gravity (H20=1): 1.06
Vapor Pressure, mm Hg @ 25C: .001

Vapor Density (air=1): >1

Melting Pt./Range: ND !Evaporation rate (Ether=1): MND

Solubility in Water: REACTS !Physical State: LIQUID

Percent volatile by volume: NIL

Appearance and Odor: CLEAR VISCOUS LIQUID, NO DISTINCT ODOR
=S =o======== IV. FIRE AND EXPLOSICHM DATA ZSo==z==========
Flash Point, F (Method): » 395 CC

Flammable Limits: ND LEL: WD UEL: ND

Extinguishing Materials:

-XX-Water Spray -XX-Dry Chemical -XX-Carbon Dio=xide
-XX-Foam -ND-Other:

Special Firefighting Procedures:

Fire fighters should wear self contained breathing apparatus.

Unusual Fire and Explosion Hazards:

Toxic gases may be present as a result of thermal decomposition

or combustion. Closed container may explode when exposed to

extreme heat. Use cold water spray to cool fire exposed

containers to reduce the risk of rupture.

Closed container may also burst if contaminated with water

due to CO2 evolved.

============ V. HEALTH HAZARD INFORMATION ==z============

ACUTE TOXICITY (Routes of entry)

Inhalation:

Lowest Lethal Concentration of dicyclohexyl methane

diisocyanate 200 mg/m3 (19 ppm) 4 hrs.-rat.

Inhalation of dust and vapors at concentrations above the

TLV can irritate (burning sensation) the mucous membranes

in the respiratory tract (nose, throat, 1lungs) causing runny

nose, sore throat, coughing, chest discomfort, shortness of
Page 1A
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breath and reduced lung function (breathing obstruction). Percons
with a preexisting, nonspecific bronchial hyperreactivity can
respond to concentrations below the intended TLV with similar
symptoms as well as an asthma attack. Exposure well above the TLV
may lead to bronchitis, bronchial spasm and pulmonary edema
(fluid in the lungs). These effects are usually reversible.
Chemical or hypersensitive pneumonitis, with flu-like symptoms
(e.g.fever, chills),has also been reported.
Ingestion:
(Acute Exposure) Can result in irritation and corrosive
action in the mouth, stomach tissue and digestive tract.
Eye Contact:
i1ild irritant; reversible- rabbit
(Acute Exposure) Liquid, aerosols or vapors are irritating
and can cause tearing, reddening and swelling.
Skin Contact:
Skin irritant and sensitizer - Guinea Pig
Isocyanates react with skin protein and moisture and can
cause irritation which may include the following symptoms:
reddening, swelling, rash, scaling oxr blistering. Cured
material is difficult to remove. Experience indicates that
direct skin contact is the route of exposure most likely to
cause sensitization. Once sensitized, an individual may react
even to airborne levels below the TLV with the following
symptoms; itching and tingling of the earlobes and neck, rash,
hives, swelling of the arms and legs or other symptoms common to
allergic dermatitis, These symptoms may be immediate of delayed
several hours.
Skin Absorpticn: ND
CHRONIC TOXICITY
Carcinogenicity:-XXX-No
Not listed as a carcinogen.
-NA-Yes: --~-NA-NTP --NA-~-TARC -NA-Federal OSHA
Target Organ Affected:
Specific target organ information not available at this time.
Effects of Overexposure:
Material is a primary skin irritant and potent skin
sensitizer. Experience indicates that direct skin contact is
the route of exposure most likely to cause sensitization.
Once sensitized an individual may react to airborne lavels
below the TLV with the following symptoms; itching and
tingling of the earlobe and neck, rash, hives, swelling of
the arms and legs or symptoms common to allergy dermatitis
(rash}). Inhalation of vapors or spray mist may also cause
irritation of the respiratory tract (dry throat, couan,
shortness of breath, chest tightness). These symptoms cculd
be immediate or delayed up to several hours. Similar to many
non-specific asthmatic responses, there are reports that once
sensitized an individual can experience these symptocms
upon exposure to dust, cold air or other irritants. i is
increased lung sensitivity can persist for weeks anc in
severe cases for several years.Chronic overexposu:2 to

Page 2A
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isocyanate has also been reported to cause lung damage
(including decrease in lung function) which may be
permanent. Sensitization can either be temporary or permanent.
iledical Conditions Aggravated By Exposure:
Existing lung conditions and dermal conditions may be
aggravated by use of this material.
FIRST AID: EMERGENCY PROCEDURES
Eye Contact:
Flush with clean, lukewarm water (low pressure) for at
least 15 minutes, occasionally lifting eye lids. Obtain
immediate medical attention.
Skin Contacrt:
Remove contaminated c¢lothing. Wash skin promptly and
thoroughly with socap and water. After Washing, cover
affected areas with polyethylene glycol (300-500 mol.wt.)
and wash again with soap and water. Wash contaminated
clothing thoroughly before reuse. Allergic dermatitis
should be treated by a physician to relieve the symptoms.
For severe exposures , get under safety shower after
removing clothing. Seek medical attention if irritation or
allergic dermatitis symptoms develop, or if gross exposure
occurs.
Inhalation: Move to an area free from further risk of exposure.
Administer oxygen or artificial respiration as needed.
Cbtain medical attention. Asthmatic-iype symptoms may
develeop and may be immediate or delayed up to several hours.
Treatment is essentially symptomatic. Consult physician
Ingested:
DO NOT INDUCE VOMITING. Give 1 too 2 cups of milk or water
to drink. DO NOT GIVE ANYTHING BY IMOUTH TO AN UNCONSCIOUS OR
CONVULSING PERSON. Consult a physician.
Recommendations to Physician:
Eyes: Stain for evidence of corneal injury. If cornea is
burned, instill antibiotic steroid preparation freguently.
Workplace vapors have produced reversible corneal epithelial
edema impairing vision. This compound is a known skin sensitizer.
Treat symptomatically as for contact dermatitis or thermal burns.
There is no specific antidote for ingestion treat
symptomatically. Inducing vomiting is contraindicated because of
the irritating nature of this compound. Inhalation treatment is
essentially symptomatic.
An individual having a dermal or pulmonary sensitization reaction
to this material should be removed £from exposure to any
isocyanate.
=== mz====o===m===== VI. REACTIVITY DATA === o=S===x====a==c===2
Stability: -XXX-Stable: ----Unstable
Conditions to Avoid:
Contact with moisture and other materials which react with
isocyanates. Temperatures above maximum storage temperature.
Incompatibility (materials to avoid):
Moisture and other materials that react with isocyanates.
Hazardous Decomposition Products

Page 3A
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Oxides of nitrogen, hydrogen cyanide, carbon dioxide and
carbon monoxide.

Hazardous Polymerization: --ilay Occur X-Will not occur
Conditions to avoid: Temperatures above maximum storage
temperatures.

======== VII. SPILL, LEAK AND DISPOSAL PROCEDURES =======
Steps to be taken if material is released or spilled:
Consult section VIII for proper protective eguipment.
Evacuate non essential personnel. Ventilate the area. Dike
or impound spilled material and control further spillage if
feasible. Notify appropriate authorities if necessary.
Cover spill with sawdust, vermiculite, Fuller's earth or
other absorbent material; pour liquid decontaminant over
spillage -- allow to react at least ten min., collect
material in open containers -~ add further amounts of
decontaminant solution. Remove containers to safe place --
cover LOOSELY. Wash down area with decontaminant and flush
area with water.
Decontamination solutions: Ammonium hydroxide (0-10%),
detergent (2-5%) and balance water; or solution of Union
Carbide's Tergitol TMN-10 (20%) and water (80%).
Waste Disposal Method:
-XX-Incinerate ~-NA-Landfill according to any Local, State
and Federal Regulations.
Incineration is method of choice. Empty containers must be
handled with care due to product residue. decontamination
of containers prior to disposal is usually recommended.
Contact your disposal company for details.
========== VIII. SPECIAL HANDLING INFORMATION ===z====z==z===
Respiratory Protection:
A respirator that is recommended or approved for use in
isocyanate containing environments (air purifying or fresh
air supplied) may be necessary. The use of a positive
pressure supplied air respirator is mandatory when:
airborne isocyanate concentrations are not known or exceed
0.005 ppm; operations are performed in a confined space or
area with 1limited ventilation; material is heated. an
air-purifying respirator is not generally recommended due
to the poor warning properties,{(e.g.odor or irritation, of
this material. By the time the worker would detect leakage
of the face seal or breakthrough of the filter cartridge,
his exposure could be well above the TLV. Consider the type
of application, airborne isocyanate concentrations and
materials being used concurrently when determining
respirator use and selection. Observe OSHA regulations for
respirator use (29CFR 1910.134).
Ventilation:
Exhaust ventilation sufficient to keep the airborne
concentration below the TLV must be utilized. Exhaust
ventilation should be provided in accordance with the
guidelines in INDUSTRIAL VENTILATION published by the
American Conference of Governmental Hygienists.
Local exhaust: Recommended
Exhaust air may need to be cleaned by scrubbers or filters
Page 4A
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to reduce environmental contamination.

Skin Protection:

Chemical resistant gloves. Cover as much of the exposed
skin area as possible with appropriate clothing, If skin
creams are used, keep the area protected only by the cream
to a minimum. When there is potential for a major splash
directly onto the skin, such as when breaking into lines, a
full acid suit is required. When the application may result
in airborne vapor or mist, a full, permeation resistant,
protective suit including head covering and face shield,
gloves, and overshoes is required.

Eye Protection:

Chemical workers goggles. Safety glasses with side shields.
Other Protective Clothing or Equipment:

Apron and face shield. Safety showers and eye wash stations
should be available. Cover as much of exposed skin area as
necessary with appropriate clothing.

Work Practices, hygienic practices: Use good hygiene.
—z=S==zom======== IX SPECIAL PRECAUTIONS ===z os=========z=o==
Handling and Storage:

Storage temperature (min/max): 32F(0C) / 122F (50C)

Other Precautions:

Keep away from heat, sparks and open flame. Store in
tightly closed container and protect from moisture and
foreign materials.

=== ========= X Additional Information =================
SARA Title III Requirements:

Chemical Name Section: 302 CERCLA 313

CALIFORNIA SCAQMD RULE 443.1 VOC'S:

Volatile Organic Components (VOC'S)=Substances with vapor
pressure of =>0.5mmHg at 104'C (219.2'F).

This product contains <1g/liter VOC'S and
<1g/liter VOC'S (less water and exempt compounds)

Name(print) :George C. Karpin !This formulation is subiject
Signature: fay.,, ( o 'to change without notice.
Title:Toxicological Coordinator!In case of accident use the
Date of last revision7/25/90!phone number provided.
To the best of our knowledge, the information contained
therein is accurate and meets all State and Federal
Guidelines. However, CONAP INC. does not assume any
liability whatsoever for the accuracy or completeness of
the information contained herein. All materials may
present unknown hazards and should be used with caution.
Although certain hazards are described herein, we cannot
Page 5A
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guarantee that these are the only hazards which exist.
Final determination of the suitability of any material is
the sole responsibility of the user.

LETETTITILEIT I 0011 rii i1 iii11i1i11171101014141111
*CONATHANE is a Registered Trademark of CONAP, INC.

/ _/
Date approved 7/ JS /7o approved: __fé;:éégg;ﬁé? AT~ _
ND=Not Determined
NA=Not Applicable f‘ff
7/25/79Approved ——/—Z/éé'-/_ -------------
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CONAP INC

1405 Buffalo St.
Olean, New York 14760
716/372-9650

===z=========== MATERIAL SAFETY DATA SHEET ======z=========
Note: This form is to be used to comply with OSHA's Hazard
Communication Standard, 29 CFR 1910.1200. Blank spaces are
not permitted.

=rz=zzs=s==c====== I. IDENTIFICATION =z==z=sz==S=S====z===sS====

Trade Name: CONATHANE* TU-900 Part B Date: 05/01/91
Chemical Name, common name: Complex Mixture 110
===c========= II. HAZARDOUS INGREDIENTS =====z=========
Chemical Names CAS No. % ACGIH(TLV) OSHA(PEL) Other
Diethyltoluene diamine 68479-98-1 20-30% ND ND ND
Polyalkoxylated Polyol 25322-69-4 <10% ND ND ND

Material may present a dust hazard if cut, ground, or
machined after curing.
=Ss=s==S=========== III. PHYSICAL DATA === ===c=========

Boiling Point: ND !Specific Gravity (H20=1): 1.01
Vapor Pressure,mm Hg: ND !Vapor Density (air=1): ND
Melting Pt./Range: ND !Evaporation rate (Ether=1): N

Solubility in water: ND !Physical State: LIQUID

Percent volatile by volume: Nil

Appearance and Odor: Amber colored liguid.

============== IV, FIRE AND EXPLOSION DATA ==========z====
Flash Point,F (Method): » 275 F (TCC)

Flammable Limits: LEL: ND UEL: ND

Extinguishing Materials:

(X)-Water Spray (X)-Dry Chemical (X)-Carbon Dioxide
(X)-Foam -ND-Other:

Special Firefighting Procedures: None
Unusual Fire and Explosion Hazards: None
s=========== V. HEALTH HAZARD INFORMATION ==============
ACUTE TOXICITY (Routes of entry)
Inhalation:
Not expected to be a route of exposure due to low volatility at
room temperature. However, if heated material may give off
significant amounts of vapor.
Ingestion: Toxic by ingestion. Do not ingested material.
Eye Contact:
Severe irritation. Material may cause eye damage that is
reversible.
Skin Contact:
Skin irritant. Expected to be toxic by dermal absorption.
Skin Absorption: Expected to be toxic.
CHRONIC TOXICITY
Carcinogenicity:--X--No
Not listed as a carcinogen.
--NA-NTP --~NA-IARC ~--NAFederal OSHA
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Target Organ Affected:

A two vyear feading study in rats 1is in progress.
Preliminary data from this study indicates that
Diethyltoluene diamine causes pancreatic effects, liver,
thyroid and possibly the adrenal glands and eyes 1in laboratory
animals. An increase in the number of tumors in the live and
thyroid of male rats was found.

Diethyltoluenediamine has been tested in an extensive
battery of in vivo and in vitro short term assays. The
results of the battery as a whole predict that
Diethyltoluene diamine will not exhibit carcinogenic
activity in and animal biocassay. Nonreproducible activity

was demonstrated by Diethyltoluene diamine in the Ames test

and BALB/3T3 cell point mutation assay. Mutagenic activity

has also been reported in the in vitro cytogenetics assay.

There are increased incidents of liver tumors (hepatocellular
carcinomas) and thyroid tumors (follicular cell adenomas) in male
rats at the highest dose level (70ppm in the diet). These are not
rare tumors in the strain of rats tested in the study, but are
usually found at a low level. No increase in pancreatic tumors
was found even though the pancreas was the target organ in
suchronic tests. Toxic effects were found in the pancreas and
liver of the high dose male rats. Effects may also have been
found in the adrenal glands and eyes of these rats. Evaluaticn cf
tissues from the control and high dose female rats is underway.
Effects of Overexposure:

Severe eye irritant. In rare instances, sensitization to

DETA has been reported to occur in humans.

FIRST AID: EMERGENCY PROCEDURES

Eye Contact:

Begin immediate eye irrigation with cool water. Consult a
physician if irritation persists.

Skin Contact:

Flush skin with water. Wash skin with socap and water.
Remove contaminated clothing and shoes. Clean contaminated
clothing thoroughly before reuse.

Inhalation: :
Remove victim to fresh air. If breathing is difficult
administer oxygen. If victim has stopped breathing

administer artificial respiration. Do not give anything by
mouth to an unconscious person. Get medical attention.
Ingested:
Induce vomiting immediately by giving two glasses of water
and sticking finger down throat. Never give anything by
mouth to an unconscious person.
Recommendations to Physician: Follow standard procedures.
—===Z=====cs===zZ======= REACTIVITY DATA Tz s===S=z==s======z===
Stability: -~X--Stable --NA-Unstable
Conditions to Avoid: None
Incompatibility (materials to avoid): None
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Hazardous Decomposition Products:

Carbon dioxide, oxides of nitrogen, carbon monoxide.
Hazardous Polymerization: NA-May Occur X-Will not occur
Conditions to avoid: None

======== VII. SPILL, LEAK AND DISPOSAL PROCEDURES =======
Steps to be taken if material is released or spilled:
Consult section VIII for proper protective equipment.
Contain any spills with dikes or absorbents to prevent
migration and entry into sewer and streams. Take up small
spills with dry chemical absorbent. Large spills may be
taken wup with pump or vacuum and finished off with dry
chemical absorbent. May require excavation of contaminated
soil.

Waste Disposal Methods:

This material may contain leachable elemental mercury as
determined by the Toxic Chemical Leaching Procedure

(TCLP). The levels of mercury are in sufficient quantity

to classify this material as a D009 Hazardous Waste.
Dispose of in accordance with all applicable local State
and Federal regulations.

========== VIII. SPECIAL HANDLING INFORMATION ===========
Respiratory Protection:

NIOSH approved organic respirator when exposed to heated
vapors. Observe OSHA regulations for respirator use (29 CFR
1910.134).

Ventilation:

Local exhaust-At source of heated vapors.
Mechanical-Recommended

Protective Gloves: Resistant to chemical penetration.

Eye Protection: Chemical goggles.

Other Protective Clothing or Equipment:If skin contact or
contamination of clothing is likely, protective clothing
should be worn.

Work Practices, hygienic practices:

Use good industrial hygiene.

EoE=mom=s======= IX SPECIAL PRECAUTIONS Sz=Sc=S==c============
Handling and Storage: None

Other Precautions: None.

s======c======== X ADDITIONAL INFORMATION =====s==z=zc=======
SARA Title III Requirements:

Chemical Name Section: 302 CERCLA 313

Name(print)  George C. Karpin !This formulation is subject
Signature: [ a ’ !to change without notice.
Title:Toxicological Coordinator!In case of accident use the
Date last revision5/1/91 ! phone number provided.

To the best of our knowledge, the information contained
herein is accurate and meets all State and Federal
guidelines. However, CONAP 1INC. does not assume any
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liability what so ever for the accuracy or completeness of
the information contained herein. All materials may present
unknown hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee
that these are the only hazards which exist. Final
determination of the suitability of any material is the
sole responsibility of the user.
Ty,
*CONATHANE IS A REGISTERED TRADEMARK OF CONAP, INC.

ND=Not Determined
NA=Not Applicable A
Date approved: S/é /27 Approved:/—%‘;—’—/z—%—/—\ --------------

~ y
Date approved: $/ 6 /9 Approved: —Wé--
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CONAP IUNC,
1405 Buffalo St.
Olean, New York 14760
716/372-9650

============== MATERIAL SAFETY DATA SHEET msss===sS=====z===
tlote: This form is to be used to comply with OSHA's Hazard
Communication Standard, 29 CFR 1910.1200. Blank spaces are
not permitted.
===========z===== I. IDENTIFICATION me===ss======sms========
Trade Name: CONATHANE* TU-956 Part A Date:9/21/89
Chemical Name, common name: Polyurethane Prepolymer
===S========== II. HAZARDOUS INGREDIENTS =mmsrsms—o=====
Chemical Names CAS No. % ACGIH(TLV) OSHA(PEL) Other
Dicyclohexylmethane-4,4'-Diisocyanate

5124-30-1 <10% 0.005ppm .0O1ppm Ceiling ND
Material may present a dust hazard if cut, ground or
machined after curing.
S=E=S=—=S============ III. PHYSICAL DATA S m=ms=s====c====

Boiling Point: ND tSpecific Gravity (H20=1): 1.06
Vapor Pressure,mm Hg @25C .00}

Vapor Density (air=1): >1

Melting Pt./Range: ND !Evaporation rate (Ether=1): ND

Solubility in Water: REACTS !Physical State: LIQUID

Percent volatile by volume: NIL

Appearance and Odor: CLEAR VISCOUS LIQUID, NO DISTINCT ODOR
====m==c====== IV. FIRE AND EXPLOSION DATA =S=============x
Flash Point,F (Method): > 395 CC

Flammable Limits: ND LEL: ND UEL: ND

Extinguishing Materials:

-XX-Water Spray -XX-Dry Chemical -XX-Carbon Dioxide
-XX~Foam -ND-Other:

Special Firefighting Procedures:

Fire fighters should wear self contained breathing apparatus.
Unusual Fire and Explosion Hazards:

Toxic gases may be present as a result of thermal decomposition
or combustion. Closed container may explode when exposed to
extreme heat. Use cold water spray to cool fire exposed
containers to reduce the risk of rupture.

Closed container may also burst if contaminated with water

due to CO2 evolved.

============ V. HEALTH HAZARD INFORMATION ==============
ACUTE TOXICITY (Routes of entry)

Inhalation:

Lowest Lethal Concentration of dicyclohexyl methane

diisocyanate 200 mg/m3 (19 ppm) 4 hrs.-rat.

Inhalation of dust and vapors at concentrations above the
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TLV can irritate (burning sensation) the mucous membranes

in the respiratory tract (nose, throat, lungs) causing

runny nose, sore throat, coughing, chest discomfort,
shortness of breath and reduced lung function (breathing
obstruction). Persons with a preexisting, nonspecific
bronchial hyperreactivity can respond to concentrations
below the intended TLV with similar symptoms as well as

an asthma attack. Exposure well above the TLV may lead to
bronchitis. Bronchial spasm and pulmonary edema (fluid in
the lungs). These effects are usually reversible.

Chemical or hypersensitive pneumonitis, with flu-like
symptoms (e.g.fever, chills),has also been reported.
Ingestion:

(Acute Exposure) Can result in irritation and corrosive
action in the mouth, stomach tissue and digestive tract.
Eye Contact:

Mild irritant; reversible- ranwit

(Acute Exposure) Liquid, aerosols or vapors are irritating
and can cause tearing, reddening and swelling.

Skin Contact:

Skin irritant and sensitizer - Guinea Pig

Isocyanates react with skin protein and moisture and can
cause irritation which may include the following symptoms:
reddening, swelling, rash, scaling or blistering. Cured
material is difficult to remove. Experience indicates that
direct skin contact is the route of exposure most likely to
cause sensitization. Once sensitized, an individual may
react even to airborne levels below the TLV with the
following symptoms; itching and tingling of the earlobes and
neck, rash, hives, swelling of the arms and legs or other
symptoms common to allergic dermatitis, These symptoms may
be immediate of delayed several hours.

Skin Absorption:

ND

CHRONIC TOXICITY

Carcinogenicity:-XXX-No

~NA-Yes: --=NA~-NTP --NA--IARC ~-NA-Federal OSHA
Target Organ Affected:

Specific target organ information not available at this time.
Effects of Overexposure:

Material is a primary skin irritant and potent skin
sensitizer. Experience indicates that direct skin contact is
the route of exposure most likely to cause sensitization.
Once sensitized an individual may react to airborne levels
below the TLV with the following symptoms; itching and
tingling of the earlobe and neck, rash, hives, swelling of
the arms and legs or symptoms common to allergy dermatitis
(rash). Inhalation of vapors or spray mist may also cause
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irritation of the respiratory tract (dry throat, cougn,
shortness of breath, chest tightness). These symptoms could
be immediate or delayed up to several hours. Similar to many
non-specific asthmatic responses,there are reports that cnce
sensitized an individual can experience these symptoms upon
exposure to dust, cold air or other irritants. This
increased lung sensitivity can persist for weeks and in
severe cases for several vyears.Chronic overexposure to
isocyanate has also been reported to cause lung damage
(including decrease in 1lung function) which may be permanent.
Sensitization can either be temporary or permanent.

ledical Conditions Aggravated By Exposure:

Existing lung conditions and dermal conditions may be
aggravated by use of this material.

FIRST AID: EMERGENCY PROCEDURES

Eye Contact:

Flush with clean, lukewarm water (low pressure) for at

least 15 minutes, occasionally lifting eye lids. Obtain
immediate medical attention.

Skin Contact:

Remove contaminated clothing. Wash skin promptly and
thoroughly with soap and water. After Washing, cover
affected areas with polyethylene glycol (300-500 mol.wt.)
and wash again with soap and water. Wash contaminated

clothing thoroughly before reuse . Allergic dermatitis
should be treated by a physician to relieve the symptoms.
For severe exposures , dget under safety shower after

removing clothing. Seek medical attention if irritation or
allergic dermatitis symptoms develop, or if gross exposure
occurs. .

Inhalation:

Move to an area free from further risk of exposure.
Administer oxygen or artificial respiration as needed.
Obtain medical attention. Asthmatic-type symptoms may
develop and may be immediate or delayed up to several hours.
Treatment is essentially symptomatic. Consult physician
Ingested:

DO NOT INDUCE VOMITING. Give 1 tow 2 cups of milk or water
to drink. DO NOT GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS OR
CONVULSING PERSON. Consult a physician.

Recommendations to Physician:

Eyes: Stain for evidence of corneal injury. If cornea is
burned, instill antibiotic steroid preparation frequently.
Workplace vapors have produced reversible corneal

epithelial edema impairing vision. This compound is a known
skin sensitizer. Treat symptomatically as for contact
dermatitis or thermal burns. There is no specific antidote
for ingestion treat symptomatically. Inducing vomiting is
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contraindicated because of the irritating nature of this
compound. Inhalation treatment is essentially symptomactic.
An individual having a dermal or pulmonary sensitizaticn
reaction to this material should be removed from exposure
to any isocyanate.

ZR=s=z====zS===z==== VI. REACTIVITY DATA —=z=zc=z====zS=====
Stability: -XXX~Stable: ----Unstable

Conditions to Avoid:

Contact with moisture and other materials which react with
isocyanates. Temperatures above maximum storage temperature.
Incompatibility (materials to avoid):

Moisture and other materials that react with isocyanates.
Hazardous Decomposition Products:

Oxides of nitrogen, hydrogen cyanide, carbon dioxide and
carbon monoxide.

Hazardous Polymerization: --May Occur X-Will not occur
Conditions to avoid:

Temperatures above maximum storage temperatures.

======== VII. SPILL, LEAK AND DISPOSAL PROCEDURES =======
Steps to be taken if material is released or spilled:
Consult section VIII for proper protective egquipment.
Evacuate non essential personnel. Ventilate the area. Dike
or impound spilled material and control further spillage if
feasible. Notify appropriate authorities if necessary.
Cover spill with sawdust, vermiculite, Fuller's earth or
other absorbent material; pour liquid decontaminant over
spillage -- allow to react at least ten min., collect
material in open containers -- add further amounts of
decontaminant solution. Remove containers to safe place --
cover LOOSELY. Wash down area with decontaminant and £lush
area with water.

Decontamination solutions: Ammonium hydroxide (0-10%),
detergent (2-5%) and balance water; or solution of Union
Carbide's Tergitol TMN-10 (20%) and water (80%).

Waste Disposal Method:

-XX-Incinerate -NA-Landfill according to any Local, State
and Federal Regulations.

Incineration is method of choice. Empty containers must be
handled with care due to product residue. decontamination
of containers prior to disposal is usually recommended.
Contact your disposal company for details.

s==z=====z= VIII. SPECIAL HANDLING INFORMATION =====c===z==
Respiratory Protection:

A respirator that is recommended or approved for use in
isocyanate containing environments (air purifying or fresh
air supplied) may be necessary. The use of a positive
pressure supplied air respirator is mandatory when:
airborne 1isocyanate concentrations are not known or exceed
0.005 ppm; operations are performed in a confined space or
area with limited ventilation; material is heated. An
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air-purifying respirator is not generally recommended due
to the poor warning properties,(e.g.odor or irritaticn, of
this material. By the time the worker would detect leakage
of the face seal or breakthrough of the filter cartridge,
his exposure could be well above the TLV. Consider the type
of application, airborne isocyanate concentrations and
materials being used concurrently when determining
respirator use and selection. Observe OSHA regulations for
respirator use (29CFR 1910.134).

Ventilation:

Exhaust ventilation sufficient to keep the airborne
concentration below the TLV must be utilized. Exhaust
ventilation should be provided in accordance with the
guidelines in INDUSTRIAL VENTILATION published by the
American Conference of Governmental Hygienists.

Local exhaust:Recommended

Exhaust air may need to be cleaned by scrubbers or filters
to reduce environmental contamination.

Skin Protection:

Chemical resistant gloves. Cover as much of the exposed
skin area as possible with appropriate clothing, If skin
creams are used, keep the area protected only by the cream
to a minimum. When there is potential for a major splash
directly onto the skin, such as when breaking into lines, a
full acid suit is required. When the application may result
in airborne vapor or mist, a full, permeation resistant,
protective suit including head covering and face shield,
gloves, and overshoes is required.

Eye Protection:

Chemical workers goggles. Safety glasses with side shields.
Other Protective Clothing or Equipment:

Apron and face shield. Safety showers and eye wash stations
should be available. Cover as much of exposed skin area as
necessary with appropriate clothing.

Work Practices, hygienic practices

Use good hygiene.

S====z==s======= IX SPECIAL PRECAUTIONS E=ssss=sz==S=z=Sco==x=
Handling and Storage:

Storage temperature (min/max): 32F(0C) / 122F (50C)

Other Precautions:

Keep away from heat, sparks and open flame. Store in
tightly closed container and protect from moisture and
foreign materials.

=============== X Additional Information s=================
SARA Title III Requirements:

Chemical Name Section: 302 CERCLA 313

T.S.C.A. Status: On Inventory
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Name(print): George C. Karpin !This formulation is subject
Signature: ,Hgt«H AR e ‘to change without notice.
Title: Toxlcological Coordinator!In case of accident use the
Date of last revision9/21/89!phone number provided.

To the best of our knowledge, the information contained
therein is accurate and meets all State and Federal
Guidelines. However, CONAP INC. does not assume any
liability whatsoever for the accuracy or completeness of
the information contained herein. All materials may
present unknown hazards and should be used with caution.
Although certain hazards are described herein, we cannot
guarantee that these are the only hazards which exist.
Final determination of the suitability of any material is
the sole responsibility of the user.

TIIIITLIEI10T 0770 000700010017007777717717171711171111171111
*CONATHANE 1s a Registered Trademark of CONAP, I

Date approved ¢ /.?/ /£7 Approved: —M/ el

ND=Not Determined

NA=Not Appllcable/zyﬁApproved ,/Zq//%m
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conNaAaAP INC

1405 Buffalo St.
Olean, !New York 14760
716/372-9650

Note: This form is to be used to comply with OSHA's Hazard
Communication Standard, 29 CFR 1910.1200. Blank spaces are
not permitted.

SEssS==SS=S======== I. IDENTIFICATION =E===ss==s=sso==SSs=mszcs
Trade Name: CONATHANE* TU~956 Part B 1Date:5/10/91
Chemical Name, common name: Complex Mixture 110
=Z==s========= II. HAZARDOQUS INGREDIENTS =====sS==s=====
Chemical Names CAS No. % ACGIH(TLV) OSHA(PEL) Other
Diethyltoluene diamine 68479-98-1 50-60% ND ND ND
Oxypropylated Polyether 25791-96-2 <10% ND ND ND
Polyether Diol 25322-69-4 <20% ND ND ND
2,2-Dimethyl-1,3-propanediol 126-30-7 <5% ND ND ND

Material may present a dust hazard if cut, ground, or
machined after curing.
SzoE=ss=cs=S=====s III. PHYSICAL DATA oo =s==s=sszS==s==S=

Boiling Point: ND !Specific Gravity (H20=1): ND
Vapor Pressure, mm Hg: ND !Vapor Density (air=1): ND
Melting Pt./Range: ND !Evaporation rate (Ether=1): ND

Solubility in Water: ND !Physical State: LIQUID

Percent volatile by volume: Nil

Appearance and Odor: Amber colored liquid.

============== IV, FIRE AND EXPLOSION DATA ========z=====
Flash Point,F (Method): > 275 F (TCC)

Flammable Limits: LEL: ND UEL: ND

Extinguishing Materials:

(X)-water Spray (X)-Dry Chemical (X)-Carbon Dioxide
(X)-Foam ~ND-Other:

Special Firefighting Procedures: None

Unusual Fire and Explosion Hazards: None

s=========== V., HEALTH HAZARD INFORMATION ==============

ACUTE TOXICITY (Routes of entry)

Inhalation: No data available.

Ingestion: Expected to be toxic. Do Not ingest.

Eye Contact: May cause minor irritation.

Skin Contact: Mild skin irritant.

Skin Absorption: Expected to be toxic.

CHRONIC TOXICITY

Carcinogenicity:--X--No

Not listed as a carcinogen.

-~NA-NTP ---NA-IARC ~-NAFederal OSHA

Target Organ Affected:

A two year feading study in rats 1is in progress.
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Preliminary data from this study indicates that
Diethyltoluene diamine causes pancreatic effects in
laboratory animals.

Diethyltoluenediamine has been tested in an extensiwve
battery o©f in vivo and in vitro short term assays. The
results of the battery as a whole predict that
Diethyltoluene diamine will not exhibit carcinogenic
activity in and animal bioassay. Nonreproducible actiwvity

was demonstrated by Diethyltoluene diamine in the Ames test

and BALB/3T3 cell point mutation assay. MWMutagenic activity

has also been reported in the in vitro cytogenetics assay.

There are increased incidence of liver tumors (hepatocellular
carcinomas) and thyroid tumors (follicular cell adenomas) in male
rats at the highest dose level (70ppm in the diet). These are not
rare tumors in the strain of rats tested in the study, but are
usually found at a low level. No increase in pancreatic tumors
was found even though the pancreas was the target organ in
subchronic tests. Toxic effects were found in the pancreas and
liver of the high dose male rats. Effects may also have been
found in the adrenal glands and eyes of these rats. Evaluation of
tissues from the control and high dose female rats is underway.
Effects of Overexposure:

Mild eye irritant.; 1In rare instances, sensitization to

DETA has been reported to occur in humans.

FIRST AID: EMERGENCY PROCEDURES

Eye Contact:

Begin immediate eye irrigation with cool water. Consult a
physician if irritation persists.

Skin Contact:

Flush skin with water. Wash skin with soap and water.
Remove contaminated clothing and shoes. Clean contaminated
clothing thoroughly before reuse.

Inhalation:
Remove victim to fresh air. If breathing is difficult
administer oxygen. If wvictim has stopped breathing

administer artificial respiration. Do not give anything by
mouth to an unconscious person. Get medical attention.
Ingested:

Induce vomiting immediately by giving two glasses of water
and sticking finger down throat. Never give anything by
mouth to an unconscious person.

Recommendations to Physician: Follow standard procedures.
I A s e REACTIVITY DATA === ====--c========32

Stability: --X--Stable --NA-Unstable
Conditions to Avoid: None
Incompatibility (materials to avoid): None

Hazardous Decomposition Products:
Carbon dioxide, oxides of nitrogen, carbon monoxide.
Hazardous Polymerization: NA-May Occur X-Will not occur
Conditions to avoid: None
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======== VII. SPILL, LEAK AND DISPOSAL PROCEDURES =======
Steps to be taken if material is released or spilled:

Consult section VIII for proper protective equipment.

Contain any spills with dikes or absorbents to preven:
migration and entry into sewer and streams. Take up small
spills with dry chemical absorbent. Large spills may &te
taken up with pump or vacuum and finished off with dry
chemical absorbent. May require excavation of contaminated
soil.

Waste Disposal Methods:

This material may contain leachable elemental mercury as
determined by the Toxic Chemical Leaching Procedure (TCLP). The
levels of mercury are in sufficient quantity to classify this
material as a D009 Hazardous Waste.

Dispose of in accordance with all applicable local State and
Federal regulations.

========== VIII., SPECIAL HANDLING INFORMATION ===========
Respiratory Protection:

NIOSH approved organic respirator when exposed to heated
vapors. Observe OSHA requlations for respirator use (29 CFrR
1910.134).

Ventilation: Local exhaust-At source of heated vapors.
Mechanical-Recommended

Protective Gloves: Resistant to chemical penetration.

Eye Protection: Chemical goggles.

Other Protective Clothing or Equipment:If skin contact or
contamination of clothing is likely, protective <clothing
should be worn.

Work Practices, hygienic practices: Use good industrial hygiene.
et L T IX SPECIAL PRECAUTIONS === os==c=========
Handling and Storage: None

Other Precautions: None.

====z==z====z====== X ADDITIONAL INFORMATION =====s========z===
SARA Title III Requirements:

Chemical Name Section: 302 CERCLA 313

T.S.C.A. Status: On Inventory

Name(print): (George C. Karpin !This formulation is subject
Signature: }tuﬁtﬁ_ ’ {to change without notice.
Title:Toxicological Coordinator !In case of accident use the

Date last revision5/10/91 {phone number provided.

To the best of our knowledge, the information contained
herein is accurate and meets all State and Federal
guidelines. However, CONAP INC. does not assume any
liability what so ever for the accuracy or completeness of
the information contained herein. All materials may present
unknown hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee
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that these are the only hazards which exist. Final
determination of the suitability of any material is <the
sole responsibility of the user.

LITELTTEIT I I i i 701001 ii1710741177111111411171111
*CONATHANE is a Registered Trademark of CONAP, IiIC..

Date approved: s/ /o0 /sy Approved:-—-/ A 24
ND=Not Determined *

=N Appli 1 2 ~ *
NA=Not Applicable 4}/)’7_//& éé

Date approved: S//3/9/ Approved:-FdueZ> &L TR o
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CONAP INC.

1405 3uffalo St.

Olean, New York 14760

716/372-9630
s===z========= MATERIAL SAFETY DATA SHEET ZT===s===========
Note: This Zorm is to be used to comply with CSHA's Hazard
Ccmmunicaticn Standard, 29 CFR 1910.1200. Blank spaces are

S
not sermitted.

===z===s=s=====S=== I. IDENTIZICATION s=sSs=cs=scssRsss==Sszsc2
Trade Name CONATHANE* TU-961 Parc A Dace:4/3/N
Chemical Name, common name: Polyurethane Prepolymer

II. HAZARDOUS INGREDIENTS ==========z===

CAS No. % ACGIH(TLV) OSHA(PEL) Other
Jicyclohexylmethane-4,4'-Diisocyanate
5124-30-1 «<10% 0.005ppm .01ppm C2iling

- - - ——— — ————  _ ——— . —— = —— - = = = " - ——

Di n-Butyl Phthalace 84-74-2 ¢10% 35mg/m3 Smg/m3 ND
Material may present a dust hazard if cut, ground or
machined after curing.

==z z=z============ ITII. PHYSICAL DATA S=zzZ====z==z==cz======
Boiling Point: ND !Specific Gravity (H20=1): 1.05
Vapor Pressure, mm Hg 825C: .001

Vapor Density (air=1) >1

Melting 2t./Range ND tEvaporation rate {(Ether=1): ND

Solubility in Water: REACTS !Physical State: LIQUID
Percent volatile by volume: NIL
Appearance and Odor: CLEAR VISCOUS LIQUID, 10 DISTINCT ODOR

Z===s========== IV. FIRE AND EXPLOSION DATA z==s==========
Flash Point,F (Method): » 395 CC

Flammable Limits: ND LEL: ND UEL: ND

Extinguishing Materials:

-XX-Watexr Spray -XX-Dry Chemical ~-XX-Carbon Dioxide
-XX-Foam -ND-Other:

Special Firefighting Procedures:

Fire fighters should wear self contained breathing apraratus.
Unusual Fire and Txplosion Hazards:

Toxic gases may be present as a result of thermal
decomposition or combustion. Closed container may explcde
when exposed to extreme heat. Use cold water sprav o cool
fire exposed containers to reduce the risk of rupture.
Closed container mav also burst if contaminated with water
due to CD02 evolved.

============ V., HEALTH HAZARD INFORMATION ====z==z=z=z=z==z===
ACUTE TOXICITY (Routes of entry) )
Inhalation:

Lowest Lethal Ccncentration of dicyclohexyl methane
diisocyanate 200 mg/m3 (19 ppm) ¢ hrs.-rat.

Inhalation of dust and vapors at concentraticns above the
TLV can irritate (burning sensation) the muccus membranes
in the resriratory tract (nose, throat, lungs) causing
runny nose, sore throat, coughing, chest discomfort,
shortness of breath and reduced lung funciion(breathing
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scns with a preexisting, nonspecific
accivity can respond tO CORCentrations

e d TLV with similar symptoms as well 3as

T ack. Exposure well above the TLV may lead =c
hi1tis. 3ronch:ial spasm and pulmonary edema (fluid :
the lungs). These effects are usually reversible.
Chemical cr hypersensitive pneumonitis, with flu-1li
symptems (2.g.fever, chills),has also been reportad.
ngesction:

lAcuce EZxpecsure) Can result in irritation and corzosive
action in the mouth, stomach tissue and digestive tracet.

Zye Contact: Mild irritant; reversible - rabbit

{Acute _Aoosure) Liquid, aerosols or vapors are irzitacing
and can cause tearing, reddening and swelling.

Skin Contacrt: Skin irritanc and sensitizer - Guinea Pig.
Isocyanacsas 'eact with skin protein and moisture and can
cause irritation wnich may include the following symptcms:
redcdening, swelling, rash, scaling or blistering. Cured
material is difficult to remove. Experience indicates that
direct skin contact is the route of exposure most likely =o
cause sensitization. Cnce sensitized, an individual may

react even to airborne levels below the TLV with the
following symptoms: itching and tingling of the earlobes and
neck, rash, hives, swelling of the arms and legs or other
symprtoms common to allergic dermatitis, These symptoms may

be immediate of delayed several hours.

Skin Absorption: ND

CHRONIC TOXICITY

Carcinogenicity:-XXX-No

Not considered a carcinogen.

-NA-Yes: ~~-NA-NTP --NA-~--IARC -NA-Federal OSEA

Target Organ Affected:

High doses of Di n-butyl Pthalate administered in the diet to
mice throughout gestation have bee associated with
embryotoxic and possibly teratocgentic effects in this species.
Effects of Overexposure:

Material is a primary skin irritant and opotent skin sensitiz
Experience indicates that direct skin contact is the zroute
exposure most likely to cause sensitization. Once sensitized
an individual may react to airborne levels below the TLV with
the following symptoms: itching and tingling of the earlobe and
neck, rash, hives, swelling of the arms and legs or symctoms
common to allergy dermatitis (rash). 1Inhalation of vapors or
spray mist may also cause irritation of the respiratory tract
(dry throat, cough, shortness of breath, chest tightness).
These symptoms could be immediate or delaved up to several hours.
Similar to many non-specific asthmatic responses, there are
reports that once sensitized an individual can exper*’enc° these
symptoms upon exposure to dust, cold air or other irr:tancs. This
increased lung sensitivity can persist for weeks and in

severe cases for several vyears. Chronic overexposure :o
isocvanate has also been reported to cause lung damage
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ing decrease in lung function) which may be permanenc.
ticn can either be temporary Or permanent.

Medical Conditions Aggravated 3y Exposure:
Ixisting Zung conditions and dermal conditions may e
aggravacsd by use c¢f this material.

2) Ior at
ds. Obtain

RSN URDY
o LX]

[{8]

a
lush with clean, lukewarm water (low pressur
ast 15 minuctes, occasicnally lifting eye 1li
mmediate medical attention.

Skin Contace:

Femove contaminated clothing. Wash skin promptly and thoroughly
Wwith soap and water. After washing, cover affectad areas
With polyethylene glycol (300-30C mol.wt.) andéd wash again
with soap and water. Wash contaminated clothing thorouchiy
before reuse. Allergic dermatitis should be treated by a
ohysician to relieve the symptoms. For severz exposures, gect

under sarfety shower after removing clothing. Seek medical
attention if irritation or allergic dermatitis symptcms
develop, or if gross exposure oCcurs.

Inhalation:

Move to an area free from further risk of exposure.
Administer oxygen or artificial respiration as needed.
Obtain medical attention. Asthmatic-tvpe symptoms may
develop and may be immediate or delayed up to several hours.
Treatment is essentially symptomatic. Consult pnysician
Ingested:

DO NOT INDUCE VOMITING. Give 1 to 2 cups of milk or water
to drink. DO NOT GIVE ANYTHING RY MOUTH TO AN UNCCOMSCIOUS OR
CONVULSING PERSON. Consult a physician.

Recommendations to Physician:

Eyes: Stain for evidence of corneal injury. If cornea is
burned, instill antibiotic steroid preparation frequently.
Workplace vapors have produced reversible corneal
epithelial edema impairing vision. This compound is a known
skin sensitizer. Treat symptomatically as £or contact
dermatitis or thermal burns. There is no specific antidote
for ingestion treat symptomatically. Inducing vomiting is
contraindicated because of the irritating naturz of this
compound. Inhalation treatment is essentially symptomat:ic.
An individual having a dermal or pulmonary sensitization
reaction to this material should be removed f£rom exposure
to any isocyvanate.

===z =msooms=o=m=== VI. REACTIVITY DATA ===========z====z====2
Stability: ~XXX-Stable: ----Unstable

Conditions to Avoid:

Contact with moisture and other materials which react with
isocyanates. Temperatures above maximum storage temperacure.
Incompatibility (materials to avoid):

Moisture and other materials that react with isocvanates.
Hazardous Decomposition Products:

Oxides of nitrogen, hydrogen cyanide, carbon dioxide and
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carzon moncxide.

dazardous Polymerization: --iMay Occur X-Will not occur
Conditicns =0 aveoid: Temperatures apove maximum storage
temperacures.

======== VYII, SPILL, LEAK AND DISPOSAL PROCZIDURES =======

Steps to be taken if material is released or spillec:
Consult section VIII Zor proper protective eguigment.
Zvacuate non essential personnel, Ventilate the area. Dik
cr impound spilled material and control fSurther spillage
feasible. Noti1fy appropriate authorities if necessarvy.
Cover spill with sawdust, vermiculite, Fuller's earth or
other absorbent material; pour ligquid decontaminant over
spillage ~-- allow to react at least ten min., collecct
material in open containers -- add further amounts of
decontaminant solution. Remove containers to safe place --

cover LCOSELY. Wash down area with decontaminant and Zlush

area with wacter. .

Decontamination solutions: Ammonium hydroxide (0-10%), detergent
{(2-5%) and zalance water; or sclution of Union Carbide's Tergizol
TMN-10 (20%) and water (80%).

Waste Disposal Method:

-AX-Incinerate -NA-Landfill according to any Local, State

and Federal Regulations.

Incineration is method of choice. Empty containers must be
nandled with care due to produckt residuve. Decontamination

of containers prior to disposal is usually recommended.

Contact your disposal company for details.

========== YVIII. SPECIAL HANDLING INFORMATION ===========
Respiratory Protection:

A respirator that is recommended or approved for use =:in
isocyanate containing environments (air purifying cr fresh

air supplied) may be necessary. The use of a positive
pressure supplied air respirator 1is mandatory when:
airborne isocyanate concentrations are not known or exceed

0.005 ppm; operations are performed in a confined space or

area with limited wventilation; material is heat=ad.
air-purifying respirator is not generally reccmmended
to the poor warning properties, (e.g.odor or irzitaticn,
this material. By the time the worker would detact leaka
of the face seal or breakthrouch of the filter cartridg
his exposure could be well above the TLV. Consider Lthe cv
of application, airborne isocyanate concentrations
materials being used concurrently when determin
respirator use and selection. Observe QOSHA regqulaticns
respirator use (29CFR 1910.134).

Ventilation:

Exhaust ventilation sufficient to keep the airborne concencrat:on
below the TLV must be utilized. Exhaust ventilaticn shouléd be
provided in accordance with the guidelines in INDUSTRIAL
VENTILATION published by the American Conference of Governmenctal
Hygienists.

Local exhaust: Recommended

Exhaust air may need to be cleaned bv scrubbers or filtars

to reduce environmental contamination.
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Skin Protection:

Chemxcal resistant gloves. Cover as much of the <=xpcsed

Skin area as possible with appropriate clothing. I£ skin

creams are used, keep the area protected only by :the cream

to a minimum. When there is potential for a major splash
dl:ec*‘v cnto the skin, such as when breaking into ilines, a

full acid suit is required. When the application may result

in airborne vapor or mist, a full, permeation resistanc,
prectective suit including head covering and face shield,
gloves, and overshoes is required.

Zye Protection:

Chemical workers goggles. Safety glasses with side shields.
Other Protective Clothing or Equipment:

Apron and face shield. Safety showers and eye wash stations
should be available. Cover as much of exposed skin area as
necessary with aporopriate clothing.

dork Practices, hvgienic practicas: Wse gccd hygiene.
ZE==z=S==m======= IX SPECIAL PRECAUTIONS m==z===s=zS=========
Handling and Storage:

Storage temperature (min/max): 32F(0C) / 122F (30C)

Other Precautions:

Keep away from heat, sparks and open flame. Store in tigntly
closed container and protect from moisture and foreign materials.
S==z=====z====== X ADDITIONAL INFORMATION ==s====m=s=========
SARA Title III Reguirements:

Chemical Name Section: 302 CERCLA 313

| Di n-butyl Phthalate NA  101b  Lisced|
T.S.C.A. Status: on Inventozy
Name (print):Gaorge C. Xarpin  IThis formulation is subject
Signature: N N T 'to change without notice.

Title: Toxlcologlcal Coordinator!In case of accident use the
Date of last revision4/3/91!phone number provided.

To the best of our knowledge, the information contained
therein is accurate and meets all State and Federal Guidelines
However, CONAP INC.does not assume any liability whatsoever for
the accuracy or completeness of the information contained here:in.
All materials may present unknown hazards and should be used with
caution. Although certain hazards are described herein, we
cannot guarantee that these are the only hazards which exist.
Final determination of the su1tabllity of any material is

the sole responsibility of the us
////////////////////////////////////////////////////////,/
CONATHANE is a Registered Trademark of CONAP, INC.

C.
Date approved (—{' /5 /9! Approved: ggnu&:-g&%@\,_ __________

ND=Not Determined

NA=Not Applicab /l/‘ //
A=Not Applicable /079/ Approved: Tk <{ ZZ“_’

n'l
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coNa?P I NC
1405 3uffalo 3t.
Olean, lew York 14760
716/372-9650

======c======== MATERIAL SAFETY DATA SHEET smsszss========
Note: This form is to be used to ccmply with CSEA's Hazar
Cemmunication Standard, 29 CFR 1910.1200. Blank spaces are
not permitted.

S=====s=S========= T, IDENTIFICATION EEE LR ST RS R 0y 2 5]
Trade Name:CONATHANE* TU-961 Part 3 Date:4/3/93

Chemical llame, common name: Complex mixture 110
====z========= II. HAZARDOUS  INGREDIENTS ==========z====
Chemical Names CAS No. £ ACGIH(TLV) OSHEA(PEL) Other
Di n-Butyl Phthalate 84-74-2 40-50% 53 mg/m3 3 mg/m3 ND
Methylene 3is Anilines ND 50-60% ND ND ND

Material may present a dust hazard if cut, ground, or
machined after curing.

S=sssms=s=zzsz===x III. PHYSICAL DATA == sszssszss=s=zZsS==
Boiling Point: ND !Specific Gravity (H20=1): ND
Vapor Prassure,mm Hg: ND !Vapor Density (air=1}: ND
Melting Pt./Range: ND {Evaporation rate (Zthex=1}: ND
Solubility in Water: > 253% !Physical State: LIQUID

Percent wvolatile by wvolume: Nil

Appearance and Odor: Liguid; No distinct odor

=== ==sS====== IV. FIRE AND EXPLCSION DATA ==x===========
Flash Point,F (Method): > 200 F

Flammable Limits: ND LEL: ND UEL: ND

Extinguishing Materials:

~-XX-Water Spray -XX-Dryv Chemical -XX~Carbcn Dioxide
-XX-Foam -ND-Other:

Special Firefighting Procedures:

Use standard turnout eguipment. A self contained breathing
apparatus is recommended.

Unusual Fire and Explosion Hazards: None

z=========== V, HEALTH HAZARD 1INFORMATION ===s===z=z===z=z===
ACUTE TOXICITY (Routes of entzy)

Inhalation:

Not considered a route of entry. However, if the product is
heated, misted or spraved, it may cause irritation t <
eyes, nose, throat and upper respiratory tract.

Ingestion:

Based on Di n-Butyl Phthalate Oral toxicity not
established, but based on basis of similar ccapositions
believed very low. Initial symptoms may be delayed

and may include nausea, vomiting and dizziness,
Additional symptoms may include. headache, pain and
irritation to the eves, tearing, conjunctivitis and
photophobia. The chronic health effects of this prcduct have
not been fully determined.

Eye Contact: May cause eye irritation.
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Skin Czontact: May cause skin irritacion and sensitizaticn,
SKin Absorption: ND

CHRONIC TOXICITY

Carcincgenicity:- X -No

Not listed as a carcinogen

-==NA-NT? -=-NA--IARC -NA-Federal OSHA

Target Organ Affected:

High doses of Di Butyl Phthalate administered in the diet to
nice throughout gestation have Dbeen assoc:ated with
embryotcxic and possibly teratogenic effects in this

species. The dietary administration of Di Butyl ?2hthalate
has produced severe testicular atrophy in rats.

Effects of Overexposure:

Eyes: Mildély irritating. .

Ingestion: Non toxic

Skin: Mildly irritating

Inhalation: May be mildly irritating at temperatures above

160 F.

FIRST AID: EMERGENCY PROCEDURES

Eye Contact:

Flush with water for at least 15 minutes. I
persists consult physician.

Skin Contact: Wash with soap and water.
Inhalation: Remove person to fresh air.
Ingested: Dilute with 12 oz. of water; consulf{ physician.
Recommendations to Physician: Treat symptoms.

=SS S==Ss==s=c-osS====== VI. REACTIVITY DATA =r=zsS=============
Stability: - X -Stable -ND--Unstable
Conditions to Avoid: ND

Incompatibility (materials to avoid):

Strong oxidizers, acids, strong bases

Hazardous Decomposition Products:

From fire and excessive heat: Carbon dioxide and carbon
monoxide.

Hazardous Polymerization: NN May Cccus  X-7ill no: cocur
Conditions to avoid: None )

======== VII. SPILL, LEAK AND DISPQOSAL PROCEDURES =======
Steps to be taken if material is released or spilled:
Consult section VIII for proper protective equipment.

Socak up product in absorbent material, remove to container
for disposal.

Waste Disposal Method:

Dispose according to any Local, State and recderal
Regulations.

========== VIII., SPECIAL HANDLING INFORMATION ===z========
Respiratory Protection: None needed under normal conditicns.

tn

irritation

Ventilation:
Local eghaust—-ND ——————— Mechanical--- XXX - Special-----
Prctective Gloves: Impervious plastic or rubber.

Eye Protection: Glasses with side shields.
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Other Prctective Clothing or Egquipment:Eye wash stations.
Work Practices, hygienic practices: Wash after handling

T==S=z======z===== IX SPECIAL PRECAUTIONS ========z==s==z==z=====
Handling and Storage: Protect material from moisturse.
Other Precautions: None

====z=m=========== X ADDITIONAL INFORMATION =====z==z=z=z========
SARA Title III Requirements:

Chemical Name Section: 302 CERCLA 313

|[Di n-Butyl Phthalate NA 101b Listed |

- - — — " " —— - s o — = - = ——— - _ — -

Name(print) iGeorge <. Karpin !This formulation is subject

Slgrature' Sl O K tto change without not:ce.
Title:Toxicolecgical Coordinator!in case of accident use the
Date last revisiond4/3/91 !phone number provided.

- " —— —— - > — - — " ———— = = = — . = ——— s == = - —— —— -

To the best of our knowledge, the information ccntained
herein is accurate and meets all State and Federal
guidelines. However,CONAP INC.does not assume any
liability what so ever for the accuracy or completeness of
the information contained herein. All materials may present
unknown hazards and should be used with caution. Althcuah
certain hazards are described herein, we cannot guarantee
that these are the only hazards which exist. Final
determination of the suitability of any material is the
sole responsibility of the user.

PITETLTTTTEL T L i irri i irriiiiiir7iiiiitilelill
*CONATHANE is a Reglstered Trademark of CONAP -NC

Date approved: Y/ S /9| Approved:-==% ‘——— ----------
ND=Not Determined /2Ij

NA=Not Applicable \j

Date approved: L‘/j /1 Approved: —J -—~a:3:fé¢===
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============== MATERIAL SAFETY DATA SHEET ====z===========
Note: This form is to be used to comply with OSHA's Hazard
Communication Standard, 29 CFR 1910.1200. Blank spaces are
not permitted.

S=T=Z=====S=s=S======= I. IDENTIFICATION —EEsss=s===S==========
Trade Name: CONATHANE™ TU-981 Part A Date:2/6/91
Chemical Name, common name: Polyurethane Prepolymer
S=s====z====== II. HAZARDOUS INGREDIENTS SomsmmmE==oD======
Chemical Names CAS No. 3 ACGIH(TLV) OSHA(PEL) Other

Dicyclohexylmethane-4,4'-Diisocyanate
3124-30-1 ¢10% 0.005ppm NA NA

Material may present a dust hazard if cut, ground or
machined after curing.
==z=sS=sS=o====z====== IIXI. PHYSICAL DATA ==z=z===============

Boiling Point: ND !Specific Gravity (H20=1): 1.03
Vapor Pressure, mm Hg 323C .001

Vapor Density (air=1): 1

Melting Pt./Range: ND 'Evaporation rate (Ether=1): ND

Solubility in Water: REACTS !Physical State: LIQUID

Percent volatile by volume: NIL

Appearance and Odor: CLEAR VISCCUS.LIQUID, (10 DISTINCT ODOR
Zzz==sS======s== IV. FIRE AND EZXPLOSIOI DATA ==============
Flash Point,F (Method): . 395 ¢

Flammable Limits: ND LEL: ND JEL: D

Extinguishing Materials:

-XX-Water Spray -XX-Dry Chemical -XX-Carbon Dioxide
-XX-Foam -ND-Other:

Special Firefighting Procedures:

Fire fighters should wear self contained breathing

apparatus.

Unusual Fire and Explosion Hazards:

Toxic gases may be present as a result of thermal

decomposition or combustion. Closed container may explode

when exposed to extreme heat. Use cold water spray to cool

fire exposed containers to reduce the risk of rupture.

Closed container may also burst if contaminated with water

due to CO2 evolved.

============ V. HEALTH HAZARD INFORMATION ==z=z=z==========z=

ACUTE TOXICITY (Routes of entry)

Inhalation:

Lowest Lethal Concentration of dicyclohexyl methane

diisocyanate 200 mg/m3 (19 ppm) 4 hrs.-rat.

Inhalation of dust and vapors at concentrations above the

TLV can irritate (burning sensation) the mucous membranes

in the respiratory tract (nose, throat, lungs) causing
Page 1A
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runny nose, sore throat, coughing, chest discomfort,
shortness of breath and reduced lung function(breathing
obstruction). Persons with & preexisting, nonspecific
bronchial hyperreactivity can respond to concentrations
below the intended TLV with similar symptoins as well as

an asthma attack. Exposure well above the TLV may lead to
bronchitis. bronchial spasm and pulmonary edema {(fluid in
the 1lungs). These effects are usually reversible. Chemical
or hypersensitive pneumonitis, with flu-like symptoms
(e.g.fever, chills),has also been reported.

Ingestion:

(Acute Exposure) Can result in irritation and corrosive
action 1in the mouth, stomach tissue and digestive tract.
Eye Contact:

Mild irritation was produced with TMXDI during irritation

studies.
(Acute Exposure) Liguid, aerosols or vapors are irritating
and can cause tearing, reddening and swelling.

Skin Contact:

Skin irritant and sensitizer - Guinea Pig

Isocyanates react with skin protein and moisture and can

cause irritation which may include the following symptoms:

reddening, swelling, rash, scaling or blistering. Cured

material is difficult to remove. Experience indicates that

direct skin contact 1s the route of exposure most likely to

cause sensitization. Unce sensitized, an individual may

react even to airborne levels below the TLV with the

following symptoms; 1tcning and tingling of the earlobes and

neck, rash, hives, swelling ot the arms and legs or other

symptoms common to allergic dermatitis, These symptoms may

be immediate of delaved several hours.

Skin Absorption:

ND

CHRONIC TOXICITY

Carcinogenicity:-XXX-No

-NA-Yes: ---NA-NTP --A~--IARC -NA-Federal OSHA

Target Organ Affected:

Specific target organ information not available at this

time.

Effects of Overexposure:

Material is a primary skin dirritant and potent skin

sensitizer. Experience indicates that direct skin contact is

the route of exposure most likely to cause sensitization.

Once sensitized an individual may react to airborne levels

below the TLV with the following symptoms; itching and

tingling of the earlobe and neck, rash, hives, swelling of

the arms and legs or symptoms common to allergy dermatitis

(rash). Inhalation of vapors or spray mist may also cause

irritatiocn of the respiratory tract (dry throat, cough,

shortness of breath, chest tightness). These symptoms could

be immediate or delayed up to several hours. Similar to many

non-specific asthmatic responses, there are reports that once
Page 2A
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sensitized an individual can experience these symptoms upon
exposure to dust, cold air or cther :rritants. This increased
lung sensitivity can persist for weeks and in severe cases
for several vyears.Chroni overexpsosure to isocyanate has
also been reported to cause lung damage {(including decrease
in lung function) which may be permanent. Sensitization can
either be temporary or permanent.
Medical Condltlons Aggravated By Exposure:
Existing lung conditions and dermal conditions may be
aggravated by use of this mater:ial.
FIRST AID: EMERGENCY PROCEDURES
Eye Contact:
Flush with clean, lukewarm water (low pressure) for at
least 15 minutes, occasionally lifting eye lids. Obtain
immediate medical attention.
Skin Contact:
Remove contaminated clothing. Wash skin promptly and
thoroughly with socap and water. after Washing, cover
affected areas with polyethylene glycol (300-500 mol.wt.)
and wash again with soap and water. Wash contaminated
clothing thoroughly befcre reuse. Aallergic dermatitis
should be treated by a phvsician to relieve the symptoms.
For severe exposures, get under satety shower after
removing clothing. Seek medical attention if irritation or
allergic dermatitis symptoms develop, or if gross exposure
occurs.
Inhalation:
Move to an area free frcm further risk of exposure.
Administer oxygen or artificial respiraticn as needed.
Obtain medical attention. asthmatic-type symptoms may
develop and may be immediate or delayed up to several hours.
Treatment is essentially symptomatic. Consult physician
Ingested:
DO NOT INDUCE VOMITING. Give 1 too 2 cups of milk or water
to drink. DO NOT GIVE ANYTHING BY FOUTH TO AN UNCONSCIOUS OR
CONVULSING PERSON. Consult a physician.
Recommendations to Physician:
Eyes: Stain for evidence of corneal injury. If cornea is
burned, instill antibiotic sterocid preparation frequently.
Workplace vapors have produced reversible corneal
epithelial edema impairing vision. This compound is a known
skin sensitizer. Treat symptomatically as for contact
dermatitis or thermal burns. There is no specific antidote
for ingestion treat symptomatically. Inducing vomiting is
contraindicated because of the irritating nature of this
compound. Inhalation treatment is essentially symptomatic.
An individual having a dermal! or pulmonary sensitization
reaction to this material should be removed from exposure
to any isocyanate.
S====cs===cs=z====== VI. REACTIVITY DATA TS ESsS=mss=s===S===x
Stability: -XXX-Stable: ----Unstable
Conditions to Avoid:

Page 3A
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Contact with moisture and other materials which react with
isocyanates. Temperatures above maximum storage temperature.
Incompatibility (materials to avoid):
Moisture and other materials that react with isocyanates.
Hazardous Decomposition Products:
Oxides of nitrogen, hydrogen cyanide, carbon dioxide and
carbon monoxide.
Hazardous Polymerization: --tay Occur X-¥Will not occur
Conditions to avoid:
Temperatures above maximum storage temperatures.
======== VII, SPILL, LEAK AND DISPOSAL PROCEDURES =======
Steps to be taken if material is released or spilled:
Consult section VIII for proper protective eguipment.
Evacuate non essential personnel. Ventilate the area. Dike
or impound spilled material and control further spillage if
feasible. Notify appropriate authorities if necessary.
Cover spill with sawdust, vermiculite, Fuller's earth or
other absorbent material; pour liquid decontaminant over
spillage -- allow to react at least ten min., collect
material in open containers -- add further amounts of
decontaminant solution. Remove containers to safe place --
cover LOOSELY. Wasn down area with decontaminant and flush
area with water.
Decontamination solutions: Ammonium hvdroxide (0-10%),
detergent (2-3%) and balance water; or solution of Union
Carbide's Tergitol TMN-10 (20%) and water (80%).
Waste Disposal Method:
~-XX-Incinerate -NA-Landfill according to any Local, State
and Federal Regulations.
Incineration is method of choice. Empty containers must be
handled with care due to product residue. Decontamination
of containers prior to disposal is usually recommended.
Contact your disposal company for details.
=====z===== VIII, SPECIAL HANDLING INFORMATION ==z===z=======
Respiratory Protection:
A respirator that is recommended or approved for use in
isocyanate containing environments (air purifying or fresh
air supplied) may be necessary. The use of a positive
pressure supplied air respirator is mandatory when:
airborne isocyanate concentrations are not known or exceed
0.005 ppm; operations are performed in a confined space or
area with 1limited ventilation; material is heated. An
air-purifying respirator is not generally recommended due
to the poor warning properties, (e.g.odor or irritation, of
this material. By the time the worker would detect leakage
of the face seal or breakthrough of the filter cartridge, -
his exposure could be well above the TLV. Consider the type
of application, airborne 1isocyanate concentrations and
materials being used concurrently when determining
respirator use and selection. Cbserve OSHA regulations for
respirator use (29CFR 1910.134).
Ventilation:
Exhaust ventilation sufficient to keep the airborne
concentration below the TLV must be utilized. Exhaust
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ventilation should be provided in accordance with the
guidelines in INDUSTRIAL VENTILATION published by the
American Conference of Governmental iiygienists.

Local exhaust: Recommended

Exhaust air may need to be cleaned by scrubbers or filters
to reduce environmental contamination.

Skin Protection:

Chemical resistant gloves. Cover as much of the exposed
skin area as possible with appropr:iate clothing, If skin
creams are used, keep the area protected only by the cream
to a minimum. When there is potential for a major splash
directly onto the skin, such as when breaking into lines, a
full acid suit is required. When the application may result
in adirborne vapor or mist, a full, permeation resistant,
protective suit including head covering and face shield,
gloves, and overshces is required.

Eye Protection:

Chemical workers coggles. Safety glasses with side shields.
Other Protective Clothing or Egu:ipment:

Apron and face shield. Safety showers and eye wash stations
should be available. Cover as imucn of exposed skin area as
necessary with appropriate ciothing.

Work Practices, hygienic practices:

Use good hygiene.

EXPOSURE CONTROL iMETHODS:

Where a closed system 1s not used, good enciosure and local
exhaust ventilation should be provided to minimize exposure.
Food, beverages, tobacco products should not be carr:ied,
stored or consumed wnere this chemical is in use. 3efore
eating, drinking or smcking uasn Zace and hands with soap
and water.

=S=z=z==z========== Ix SPECIML PRECAUTICHS zz=Z==z=s=======zS===
Handling and Storage:

Storage temperature (min/max): 12F(0C) / 122F (50CC)

Other Precautions:

Keep away from heat, sparks and open flame. Store in
tightly closed container and protect from moisture and
foreign materials.

==zo=========== X Additional Information ============z===z===
SARA Title III Requirements:

Chemical Name Section: 302 CERCLA 313

| Materials Mot Listed {

Name(print): | George C. Karpin !This formulation is subject
Signature: A (;.(L : 'to change without notice.
Title: Toxicological Cdordinator!In case of accident use the
Date of last revision2/6/91!phone number provided.

To the best of our knowledge, the information contained
therein is accurate and meets all State and Federal
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Guidelines. However, CONAP INC. does not assume any
liability whatsoever for the accuracy or completeness of
the information contained herein. &11 materials may
present unknown hazards and snould be used with caution.
Although certain hazards are described herein, we cannot
guarantee that these are the only hazards which exist.
Final determination of the suitability of any material is
the sole responsibility of the user.

JILIIITTTT07 0000000000 77007701077177171171771117111711771117
*CONATHANE is a Registered Trademark of COMNAP, INC.

Date approved %/ L /9l approved: Szvb- \Q-;S-:a—_-_\x_/ _________

ND=Not Determined

NA=Not Applicabl
ot Applica e//?/ Approved: /{a{%

-
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conNAP INC

1405 Buffalo St.
Olean, New York 14760
716/372-9650

===zz=====z===== [ATERIAL SAFETY DATA SHEET ======z==z===zsz=z=z===
Note: This form is to be used to comply with OSHA's Hazard
Communication Standard, 29 CFR 1910.1200. Blank spaces are
not permitted.

T=-o=sS=S=ZZS=z== === I. IDENTIFICATION EEzT===s=========s======
Trade Name:CONATHANE* TU-981 Part B Date:3/5/90
Chemical Name, common name: Complex mixture 110
S=E=========== ITI. HAZARDQUS INGREDIENTS =S=============
Chemical Names CAS No. % ACGIH(TLV) OSHA(PEL) Other

Material may present a dust hazard if cut, ground, or
machined after curing.
R L F T Y e YT ITI. PHYSICAL DATA S=soSsSs=ossS=ssoSs=

Boiling Point: ND !Specific Gravity (H20=1): 1.06
Vapor Pressure,mm Hg: ND !Vapor Density (air=1): ND
Melting Pt./Range: ND {Evaporation rate (Ether=1): ND

Solubility in Water: > 25% !Physical State: LIQUID
Percent volatile by volume: Nil

Appearance and Odor: Liquid; No distinct odor

===z =s====== IV. FIRE AND EXPLOSION DATA ====cS=========
Flash Point,F (Method): > 200 F

Flammable Limits: ND LEL: ND UEL: ND

Extinguishing Materials:

-XX-Water Spray -XX-Dry Chemical ~-XX-Carbon Dioxide
-XX-Foam -ND-Other:

Special Firefighting Procedures:
Use standard turnout equipment. A self contained breathing
apparatus is recommended.
Unusual Fire and Explosion Hazards:
None
====z=zz====== V., HEALTH HAZARD INFORMATION ==z============
ACUTE TOXICITY (Routes of entry)
Inhalation:
Inhalation will cause irritation to the respiratory tract.
Ingestion:
Based on Di n-Butyl Phthalate Oral toxicity not
established, but based on basis of similar compositions
believed very low. Initial symptoms may be delayed
and may include nausea, vomiting and dizziness,
Additional symptoms may include. headache, pain and
irritation to the eyes, tearing, conjunctivitis and
photophobia. The chronic health effects of this product have
not been fully determined.
Eye Contact:
Will cause severe eye irritation.
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Skin Contact:
May cause skin irritation and sensitization.
Skin Absorption:
ND
CHRONIC TOXICITY
Carcinogenicity:- X -No
Not listed as a carcinogen
---NA-NTP ~--NA--IARC -NA-~-Federal OSHA
Target Organ Affected:
High doses of Di Butyl Phthalate administered in the diet to
mice throughout gestation have been associated with
embryotoxic and possibly teratogenic effects in this
species. The dietary administration of Di Butyl Phthalate
has produced severe testicular atrophy in rats.
Effects of Overexposure:
Eyes: Severely irritating.
Ingestion: Non toxic
Skin: Mildly irritating may cause sensitization.
Inhalation: May cause respiratory tract irritation.
Medical Conditions Aggravated By Exposure:
None currently known.
FIRST AID: EMERGENCY PROCEDURES
Eye Contact:
Flush with water for at least 15 minutes. If irritation
persists consult physician.
Skin Contact:
Wash with soap and water.
Inhalation:
Remove person to fresh air.
Ingested:
Dilute with 12 o0z. of water; consult physician.
Recommendations to Physician:
Treat symptoms.
oS =z=s====SSsSm=== VI. REACTIVITY DATA ===S==s====s=========
Stability: - X -Stable -ND~-Unstable
Conditions to Avoid:ND
Incompatibility (materials to avoid):
Strong oxidizers, acids, strong bases
Hazardous Decomposition Products:
From fire and excessive heat: Carbon dioxide and carbon
monoxide.
Hazardous Polymerization: ND May Occur X-Will not occur
Conditions to avoid: None
======== VII. SPILL, LEAK AND DISPOSAL PROCEDURES ======x=
Steps to be taken if material is released or spilled:
Consult section VIII for proper protective equipment.
Soak up product in absorbent material, remove to container
for disposal.
Waste Disposal Method:
Dispose according to any Local, State and Yageral
Requlations.
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========== VIII, SPECIAL HANDLING INFORMATION ========z===
Respiratory Protection:

Organic vapor respirator.

Ventilation:

Local exhaust--ND-=w-w--- Mechanical--- XXX - Special-----
Protective Gloves:Impervious plastic or rubber.

Eye Protection:Glasses with side shields.

Other Protective Clothing or Equipment:Eye wash stations.
Work Practices, hygienic practices;

Wash after handling material.

=== S—==c======= IX SPECIAL PRECAUTIONS m=z==s======S=======
Handling and Storage:

Protect material from moisture.

Other Precautions:

None

X - I ¥ £t £ 1 X+ ¥ 1 % 1 X Additional Information - 2 Lk T & A 2% % %
SARA Title III Requirements:

Chemical Name Section: 302 CERCLA 313
|Di n-Butyl Phthalate NA 101b Listed !
T.S.C.A. Status: On Inventory

Name(print): eorge . Karpin !This formulation is subject
Signature: KLE: tto change without notice.
Title: Toxicological Cbordinator!In case of accident use the

Date last revision3/5/90 {phone number provided.

To the best of our knowledge, the information contained
herein is accurate and meets all State and Federal
guidelines. However, CONAP INC. does not assume any
liability what so ever for the accuracy or completeness of
the information contained herein. All materials may present
unknown hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee
that these are the only hazards which exist. Final
determination of the suitability of any material is the
sole responsibility of the user.
/////////////////////////////////////////’/////// //// /11
* CONATHANE is a Registered Trademaigbpf”o

Date approved:3 /&~ /29 Approved:--

ND=Not Determined

NA=Not Applicable /
Date approved: /¢ /o Approved: --—Jffégzgft-égii ————————

Page 3B

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



HAPCO INC
363 Clrcultl 8tirget
Hanover, MA 02339

§17-826~-8801

Date {sauvecd: 4/B2

MATERLAL BAFETY DATA SHEET

190

IDENTIFICATICON

Trade Nama HAPFLEX 5886 A

SPECIAL RAEQULATORY HAZARDS

Jlngredisnt:

Methylens Bls
(4~cyolohexylisocyante)

Hazard ssssssment

(ACGtH TLV)
Exposure

—SAQe:

$124-30-1 .01

bosed on available data,

PHY8ICAL DATA
Appeareance and Odor:

Solubility: Insotubtle
Mot ting Potnt: NA
Bolliag Point: 1857 ¢

Coloriess,
sl ight odor

low viscoaltly liquid= very
Bpeciflo Qravity (H,0=13 1.1
Vapor Pressure @ 20'c  wa
Vapor Daensity (Air=z1) 1

NAt Nat Apptlicabio
MTe more than

ND= Not Deatarminasd

LT=

{optissptionsl

less than
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Py 3 Heglly FI5H

REACTIVITY DATA

Stabttity:s S8tabloe

incompatibitityr At, Zn, slrong oxidizers, water, sicohols,
amines, astrong bases, metai compounds or purface actlve materiatls
Cacomposition #roducter Oxides of carbon and nitrogan vpnder

burning conditicns,.

FIRAE AND EXPLOSION HAZARD 0ATA

Ftash Point: NA

Extinguishing Media: cq Foam, ar dry chsmioca!

Speaial Fire Fiphting Procedurss: Water may be ineftective

SPECIAL PROTECTION INFQRMATION
ventitation: May be necesssry. Keep contelner closed when not jn

yse.
Personal Protection: Eye nratesction, impervious glioves

Good hourokeeping practices ars racommendad.

STORAGE., BPILLS AND DISPOBAL INFORMATION

Btorags: Btoro away form saurces of direct heat In a dry arss.

8piils: Largs splilia - Dike up and pump Inlo appropriate
contalners.
smalil splitse = Dilute with waler and recover or use non-
combustible absorbent materiai/sand and shovel into
sultable containers.

Disposal: incinarete in accordance with iocal, satats, and fadesral

raguistionsy. Ksep out of pubil¢ water supplions.

HEALTH RELATED OATR
8pooific Haxard(e): Prolonged or repeated expodure may cause

&Ft*::;‘ gu?ztg hgf EA ?;9'Euiﬂ'883 23;, eye contact.Inhaiation
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f’\. 3 s5q5HFA

HEALTH RELATED DATA (ocont)
Flret Afd Proosdures:

Eye conlaat: Fluah with water for 15 minutes.

Qet madical attention.
Wipe aexcess., Wash with rudbding alcohol, |

avihllablie, loliowed by a0osp and water.
Discara shoes If contaminated.
Inhalation:s Rasmove to freeh air.

8kin oontact:

informatlon glven harein is offered |n Qood faith as accurate,
but without guarantee. Condlitions of use ana sultability of the
product for particular uses are beyond ousr controf: &il risks of
use of the product! are thsreforoe aseumed by the user and wg

expreygly diacialp nll werrantios of overy kilnd and nature.
dncluding warrantiss of meconantability and fitness for a
particuiac purgose (n_cospect to the use or switapijigy of the
product, Appropriate warnings and safe handling procedures ahaould
be provided to handiers and psers.
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HAPCO-3D TECH

HAPCO INC Date Issysds d/92

353 Ciroult Strest
Hanover, MA 02339
$17=-828~-020"

MATERIAL SAFETY DATA BHEET

IBENTIFICATION
Trode Name: HAPFLEX 688 8

BPECIAL REGULATORY HAZARDS

(ACQIH TLY)

Expostura
Jagredioents —LAS# i
4,4°Diamincdiphenyl methane 10¥-77-9 O.!'ppm
1,2-Banzene Dioarboxylie acid 8.-24-2 Eppm

dibutyl ester

Hazard asaeqnsment based on avajlable aata,

PHY8 |CAL DATA
Apposranos and Odor: Black Low visoosity liquld, slight odor

Bolubility: . Bpecific Qravity (M,0%() 1,1

Melting Points NA Vapor Prassurs & 20%'c NA

Balitng Points NA Vapor Density C(Alrsi) NA
NA® No! Applicabdle ND= Not Dstermined toptlesoptional
MTs more than LT =« [sss than ’
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£4- > 54958

RERACTIVITY DATA

Btabillity: Btable

freompatibility: Strong axidizing sgents

Dscompoesition Producls: Oxidess of carbon And mitrogen under

burning econditlons,

FIRE AND EXPLOSION HAZARD DATA

Flesh Point: NA

Extinguiahing Medie: €O, Foam, or dry chomtcal

Special Plro Flighting Procedures: Wetor may bs (naffectiva

GPECIAL PROTECTION INFORMATION
Ventilation: May be necessary. Koeop container clossd when not In

Vil .
Persoanal Protesctlon: Eya pratection, Impervioua gloves

Bood housekesping praclices ars racommended.

STORAGE, SPILLS AND DISPOSAL INFORMATION
Storage: S8tore away f{orm sourcea of dirsaot heat in & ary ares.
8pitist Largo spiils ~ Dike up and pump into appropriste

containers.
Small spilis ~ Ditute with watar and raecover or uee non-

combustliple adbsorbant moterini(/sand and shovel (nte
sujtablte contzxiners.
Disposaidt Incinsrate |n accordance with local, stete, and federal

regulations, Kesp out of public water supplias.

HEALTH RELATED DATA
Spealrtic Hazard(s): Prolonged or ropoatsd axposure may cause

irritatlon or other atiarglioc rosponans.
frimary Route(s) of Entryr Skin contact, eye contfact,inhalation
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ng'3 $45 b

HEALTH RELATED DATA (cont)
First Ald Procedures:;

Eys contact: Flush with watar for 168 minutes,
Gat msaicatl attention.

3kin contact: Wipe excassa. wWash with rubdblng aiecohol, if
avajiable, foifowed by soap and watar,
Discard shoes (! contaminatad.

Inhatation: Remove to fresh alr,

Infoctmation given herein iy otffersd in good taith aa aocurate,
but witheut guarantee. Condltions ot use and suitabliity of the
produot for particular uses are beyond our controle a4l risks of
use of the product are tharefore assumed by the user and us
dxprossby dipclaim all warrantles of eveey hind and natuts,
lnclyding wagranting of merchantability and (itnoss for .3
farticulsr pyrpoas in respact do the use or sujitability of thae
aroduct, Appropriate warnings and safe handling precedures should
be provided to handlers and ueers.
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HAPCO INC Date lssued: 2/92

383 Cirouit Btrea
Hanover, MA 023239
817-828-8801

MATERIAL SAFETY DATA SHEET

IOENTIFICATION
Trade Name: HAPFLEX €85 A

SPECIAL REQULATORY HAZARDS

(ACQIH TLV}
Exposurs
lnaregient ~LAS® Smif
Methylone B!l 8124-30~ .Qlppm
(4-Cycliohexyllsocyanate)
Hazard asssssmoent basod on gvailiasble dats.
PHYSICAL BATA
Appearance and Odort Colotless, low viacositly liguid~ very

slight eder
Spescific Gravity (H,Os1) 1.1

golubilityr (neotubla
Pressure @ 20%C Na

Meiting Point: NA Vapor

Boiling Potnt: 186 ¢ Vapor Density (Alre}) }
NA= Not Applicabie ND= Noi Delermined loptllaoptionsal
MTz mors than LT= {ess than
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f. a busfh

REACTIVITY DATA

Stabltity: Stable

Incompatibliiitys Al, Zn, asirong oxidi2ers, water, alcocoholis,
amlnes, slrong basss, metal compounds or surface active materials
Cacomposi{tion Producte: Oxides of carbon and nilrogen under

burning conditiony,

FIRE AND EXPLOSION HAZARD 0ATA

Flash Poalnt: NaA

Extinguiahing Media: cq Fosm, or dry chemicsl

8pecial Fire Fighting Procedurss: Water may be inaffective

SPECIAL PROTECTION INFORMATION

Ventiletion: May be necessary. Keep containsr clocsad when not in
use.

Parsone!l Protection: Eye protection, impetvious gloves

Good housakessping practices are recommended.

S$TORAGE, SPILLS AND DISPOSAL INFORMATION
Storaget §tore away form sources of dlirect heat I!n & dry sres,
Spllia Large spittis - Dike up and pump Iinto sppropriate

containars,
Smel!t spills - Dilule with waler and rescover of use non-

combusiible absorbent material/sand and shovel inte

suittables containers.

Oigpospals Inclinerate In accordanca with locat. statle, ana federal

regulations. Keeép out of publlic water suppilins,

HEALTH RELATED DATA
Bpecific Hazard(ad)s Prolonged or repeaicd exposure may cause

frritation or other silergic responses.
Primary Route(s) ot Entry: Skin contaci, eye contact,inheiation
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3 L h
A

HEALTH RELATED BDATA (cont)
First Ald Procedures:

Eye contacts Flush wilh water for 185 minutes.

Gat medical attantion,

Bkin contactt Wipe oxooas. Waeh with rubbing atcohoi, |

available, 6!l )owed by scap and water.
Discard shoas if contaminated.

inhalstiont Remove 10 fresh air.

informatlon gliven hereiln is effered in goad faith as sccurste,

But without guarantes, Conditions of vee and suitgbliity of the

product for partiocular uses are beyond our cantrol,; sll risks of

uas of the product are therefore sssumaed by the user and wa

pxpreseiy discialm atl warrantjes of syory kind and nature.
dncluding wacrantioa of merehantadbiiily and titneps for a

. itabiig ¢
Ltroduct. Agproprijate warnings and sefe handiing procedurss should
be providad to handliers and usersy,.
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HAPCO INC Dats Issued:s 2702

363 Circuit Stireet
Hanover, MA 023239
$17-8208-800"

MATERIAL SAFETY OATA SHEET

IDERTIFICATION
Trade Name: HAPFLEX 685 &

BPECIAL REQULATORY HAZAROSB

(ACQIH TLV)

Exposure
lngredionts ~CASe;  Limit
4,4" Dlaminociphenyl methane 101-77=8 0.1ppm
1,2-Bentene Dlcardboxylic acid 84-74-2 Sppm

Qidutyl ester

Hezerd assesasment based on avalladlie datas.

PHYBICAL DAYA
Appearance and Qdor: biasck, low viscosity ilquid, silght odor
Specific Gravity (H,Osi) 1.1

Sotubility:

Melting Polnt: Vapar Prassure € 20'C Na

Boiling Point: NA Vapor Oonasilty CAirs13 NA
NAz Not Appticable ND» Not Determined {opti=optional
WMIa mors than LT fess than
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Fa,a bos B

REACTIVITY DATA

$tabillity: Stable

tngempatiditlilty:s B8trong oxidizing sgoats

Decomposition Products: Oxjides of carbon and nlteogen under

burning conditions,

FIRE AND EXPLOSION HAZARD DATA

Flessh Point: NA

Extinguishing Media: CO Foam, or dry ¢chamical

Spotiatl Fire Flghiling Procedures: Water may bs Ineffective

SPEQIAL PROYSCTION INFORMATION

Ventiiations May be necessery., Kesp container colosed when not in
use.

Parsonal Proteations Eye protectlion. Iimparvious gloves

Qood housskeeplng practices ars recommended.

9TORAGE, SPILLE AND D!SPOSAL INFORMATION
Storage: Store away form scources of direct heat in & Ory srea.
Spillsr Large splils =~ Dike up and pump Info apprapriatae

contaliners.
8mail spiils - Dilute with water and racover or uses non-

combustible absorbeni{ matorial/sand and gshovel into

sultablie containers.
Dispoaats Incinerateo in sccordan¢e with looail, state, and federa!

ragulations, Keep out of public water suppliles,

HEALTH RELATED DATA
Specific Hazard({ad): Prolonged or repeated 8Xposure may cause

leettation or athser aflergic reaponsss.
Primary Route(s) ot Entry: 8kin contact, eys contact.inhaistion
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HAPCQO 'NC- Date tssuea: £/732

353 Circutt Street
Hanover, MA 02339

617-826-8801

MATERIAL SAFETY DATA SHEET

IDENTIFICATION
Trace Name: HAPCAST 3730

SPECIAL REGULATORY HAZARDS

(ACGIH TLV)

Exposure
ingredtient: CASH: Limi t
Diglyctdy! ether of btsphenol A 25068-38-6 --
Tetrahydro~2-Furancarbinoli 97-99-4 --
Hazard assessment based on ava:lable data.
PHYSICAL DATA
Appearance and Odor: Black, medium viscostty liquid
Solubilty: Very Slightly Specific Gravity (H20=1) 2.43
Melting Point: NA Vapor Pressure € 20fcC 0.3
Boiling Point: 450°F Vapor Density (Air=1) NA

NA= Not Applicable ND= Not Determined (optlzoptional

MT= more than LT = tess than
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REACTIVITY DATA

Stabittty: Stable

lancompatibility: Strong wxi1drzing agents

Decomposition Products: Oxides ot carbon and nitrogen under

burning conditions.

FIRE AND EXPLOSION HAZARD DATA
Flash Point: 200°F TCT
Extinguishing Medtia: CO2 Foam, or dry chemical

Special Fire Fighting Procedures: Water may be 1neffective

SPECIAL PROTECTION INFORMATION

Ventilation: May be necessary. Keep container closed when not in

use .

Personal Protection: Eve protection, impervious gloves

Good housekeeping practices are tecommended.

STORAGE, SPILLS AND DISPOSAL INFORMATION

Storage: Store away form sources of direct heat in a dry area.

Spills: Large spiils - Dike up and pump i1nto appropriate
containers
Small spills - Dilute with water and recover or use non-
combusttible absorbent material/sand and shovel 1into
sutrtable contarners.

Disposal: lncinerate 1n accordance with local, state, and federal

regulations. Keep out of public water supplies.

HEALTH RELATED DATA
Specific Hazard(s): Prolonged or repeated exposure may cause
irritation or other allergic responsecs.

Primary Route(s) of Entry: Skin contact, eye contact!.inhalatjon
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HEALTH RELATED DATA (cont}
Firet Ard Procedures:

Eye countact: Flush with water for 15 minutes
Get madical attention

Sxki1n contact: Wipe excess. Wash with rubbing alcohoi, 1f
avaitlabte, followed by soap and water .
Discard shoes 1f contaminated.

tnthatation: Remove to fresh air.

Information given herein s offered 1n good fatth as accurate,
but without guarantee. Conditions of use and suitability of the
product for particular uses are beyond our control; all risks of

use cf the product are therefore assumed by the user and we

expressly disclatm att warrant:es of every kind and patuyre,
tnclugitng warrantres of merchantability and fitness for a
particular purpose 1n respect tv the use or suirtability ot the

product Appropriate warnings and safe handling procedures shoutd

be provided to handlers and users.
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HAPCO iINC . : Jate 1s5sued: 2/91
353 Circuir: St-eet
Hanover, MA 02339
617-826-880"
MATERIAL SAFETY DATA SHEET
IDENTIFICATION
Trade Name: Hapcoat 597 A
SPECIAL REGULATORY HAZARDS
(ACGIH TLV)
Exposure
ir egient : CASH: Limit
Methylene Bts
(3-Cyclohexyiisocyanate) 5124-30-1 .01 ppm
Hazard sssessment based on availabple data.
PHYSICAL DATA
Appearance and Odor: Coloriess, med. viscosity fliquid, very
slight odor.
Solubility: i1nsolubte Specific Gravity (H,0=13 1.186
Melting Point: n/a Vapor Pressure @ 20fc n/a
Boiling Point: 165° ¢ Vapor Density (Air=1} 1
NA= Not Appltircable ND= Not Determined (opt)=optional

MT= more than LT = less than
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REACTIVITY DATA

Stabstty: Stabia

incompatihbrtsty. Al, Zn, stronqg oxidi2zot s, water, alconols,
amines, st'rong bases. metal compounds or surface active matertals
Decompositron Products: Oxides of carbon and nitrogen under

burning condrtrons

FIRE AND EXPLOSION HAZARD DATA
Flasth Point: n/a
Ext:hgunshnng Med:ia: COZ Foam, or dry chemical

Spectal Fire Fighting Procedures: Water may be 1neffective

SPECIAL PROTECTION INFORMATION

Ventilation: May be necessary Keep container closed when not 1n

use .
Personal Protection: Eye protection, impervious gloves

Good housekeeping practices are recommended

STORAGE, SPILLS AND DISPOSAL |INFORMATION

Storage: Store away form sources of direct heat in a dry area.

Spills: Large sprils - Dike up and pump i1nto appropriate
contawtners.
Small spills - Dilute with water and recover or use non-
combustible absorbent material/sand and shovel into
suitable containers.

Disposai: tncinerate i1n accordance with local, state, and federat

requliations. Keep out of public water supplies.

HEALTH RELATED DATA

Specific Hazard(s): Prolonged or repeated exposure may cause

rritation or other allergic responses.
rimary Route(s) of Entry: Skin contact, eye contact,inhalation
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HEALTH RELATED DATA (czont:
First Arg Procedures:

Eye contact: Flush with water for 15 minutes
Get medical! attention.

Shi1n contac!: Wipe excess. Wash with rubbing alcohol, f
avatilable, foliowed by soap and water.
Discard shoes 1f contam:nated

tnhatation. Remove to fresh air .

Information given herein i1s offered in good faith as accurate,
but without guarantee. Conditrons of use and suitability of the
product for particular uses are beyond our control; all risks of

use of the product are therefore assumed by the user and we

expressly disclaim all warranties of every king and nature,
tnctuding warranties of merchantabtlity and fitness for a
particutar purpose 1n respect to the use or csurtability of the

product Appropriate warnings and safe handling procedures shoul!ld

be provided to handlers and users
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HAPCT Nt T te ey 200
353 Coartnet Slreet
Hanover ., Mfa 062339
617-826-880"
MATERIAL SAFETY DATA SHEET
IDENTIFICATION
Trade Name: Hapocecat 597 8
SPECTAL REGULATGRY HAZARDS
(ACGIH TLV)
Exposure
‘ngredient: _CASH: Limt
4,4' Diamincdipheny! methane 101-77-9 0. 1 ppm
',2 Benzene Carboxylic acid
dtbutyli ester 84-74-2 5 ppm
Hazard assessment based on avaitable data.
PHYSICAL DATA
Appearance and Odor: White, High vicosity paste, slight odor
Solubitity: Specific Gravity (H20=1) 1.1
Melting Point: n/a Vapor Pressure @ 20'c n/a
Boiling Point: n/a Vapor Density (Arr=1) n/a

NA= Not Apptlticable

MT= more than

ND =
LT

Not Determined (opt)=opt|onél

= tess than
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REACTIVITY DATA

Stapr ity Stabile

Incompat -bLil1ty: Strong oxtdtzing ageris

Decomposition Products: Oxides of carben ana nitrogen under

burntng cond:tttrons

FIRE AND EXPLOSION HAZARD DATA
Ftash Porint: n/a
Extinguishing Media: CO, Foam, or dry chemical

Spectal Fire Fighting Procedures: Water may be tneffective

SPEC!IAL PROTECTION INFORMATION

Ventilation: May be necessary Keep cortainer closed when not 1In

use.

Personal Protection: Eye protection, tmpervious gioves

Good housekeeping practices are recommended.

STORAGE, SPILLS AND DIiSPOSAL INFORMATION

Storage: Store away form sources of direct heat tn a dry area.
Spills: Large spills - Dike up and pump into appropriate
contarners
Smal!l spiltls -~ Dilute with water and recover or use non-
combustible absorbent materiai/sand and shovel 1nto

suijtable containers.

Disposal: Incinerate in accordance with local., state, and federal

reguiations. Keep outl of public water supplies

HEALTH RELATED DATA
Specific Hazard(s): Prolonged or repeated exposure may cause
irritation or other aliaergic responses,

Primary Route(s) of Entry: Skin contact, eye contact,inhaiation
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HEALTH RELATED DATA (coni?
First Aigd v“iocedures:

Eye contarct: Flush with wataer for 15 minutes.
Get medical attention

Sktn contanat: Wipe excess Wash wiih rudbbing alcohol, f
avarlabie, followed by scap and water .
Discard shoes 1f contaminated

Inhalation: Remove to fraesh air .

Intormation given herein 1s offered i1n good faith as accurate,
but without guarantee Conditions of use and suitability of the
product for particular uses are beyond our control; alt risks of
use of the product are theretore assumed by the user and we

express)y disclatm all warranties of every kind and nature,

ipctydging warrapnties of merchantabi ity and fitness for a

partrcutar purpose 1n respect to the use or suitabiiity of the

product Appropriate warnings and safe handling procedures should

be provided to handlers and users.
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HAPCO INC Dets l[ssuod: 8/8!

361 Clircuil Street
Hsnover, MA 023239
$17-828-83801

MATERIAL SAFETY DATA BSHEET

IDENTIFICATION
Trade Name: HAPCQAT 867 A

SPECIAL REGULATORY HAZARDS

(ACGIH TLV)

Exposure
Logradlients ~CAB®:  Limit
Methylane Bis 512430~ .Qlppm

(4=Cyclahexyli{secyanstied

Hazard asseasmont based on avaliable data.

PHYSICAL DATA
Appearance and Odors Colortess, low viscoaity liquid~- very

siight odor

Boludbitlity: Insotudle Specific Gravity (M,021) 1.1
Mesiting Point: NA Vapor Pressure ¢ 20'c wNA
Bolling Point: 185% ¢ vapor Density (Airz1y 1
NA= N&ail Appiloabis NO= Not Datesrminea toptlsoptional
MTs more thin LTe lass than
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£ & b7 A

REACTIVITY DATA

Stabtlity:r Btadle

incompstiblilty: Al, 2Zn, strong oxidizera, water, glconots,
amines, strong bases, metai compounds or surface sctive matorials
Decomposi tion Produots: Oxides of cardon and mitrogen under

burning coendltions.

FIRE AND EXPLOSION HAZARD DBATA

Flash Point:t NA

Extlﬁgullhlng Medim1 CO, Foam, or dry chemloal

Special Fire Fighting Procedures: water may be [naffeotlve

SPECIAL PROTECTION INFORMATION

Ventilation: May ba noceasary. Xsep containor ciosed when not In
yee.
Personal Protaction: Eye protactlon, Imperviovs giovens

Good housekeeping prasticee are recommendsd.

STORAGE, 23PILLE AND DISPOSAL INFORMATION
Storaget 3Store away t1orm sources of direct heat in & dry arsa.
Spilist Large spitls - Dike up and pump into apprepriate

containers,
Small spitis -~ Ditute with wator and recover Or use non-

oombustidble absorbant materiai/aand and shovel into
suitable containers.
Dinpasal: tnoinerste In psocordance with docal, state, and fecasral
reguistions, Xeesp out of pubiic water supplies.

HEALTH RELATED DATA
8peolfic Hazard(a)s Prolonged or rspeated exposure may chuse

frritation or other ailergic rosponses.
Perimary Routela) at Entry: Skin contaot, ayoe soAtaot,inhalption
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5> Lb7 A

HEALTH AELATED DATA Coont)

Firat Ald Procedures:

iyes contsot: Flush with water for t6 minutes.
Get madical attention.

Bxin contaot: Wips excess. Waeh wlith
aveilable, followead by socap and water,

rubbiag alcecohel, if

Discard shoes If contaminsted.

inhalatjon: Remove 10 (resh air.

iaformation given hsreln s otferod tn good txlth as accurats,

but without guarantee, Conditions of use and suitadiiity of the
produot for particular uses are boyond our control: all risks of
uss of the praeducyi asre thereafors Assumod by the ucer and we

axpreggiy digcinim al) warranties of avery kind aod natucs,
particular gurooge In reopagt to (N0 use or suitabllity of tha
pradunt, Approptiate warnings and sate handling procedures should
be provided to handlers and uysers.
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HAPCOD INC Date V'ssved: 8/01

383 Clrcuit Bireet
Manovar, MA 0231¢%
617-528-280D1

MATERIAL SAFETYY OATA SHEET

IDENTIFICATION
Trade Name HAPCOAT 687 8

SPECIAL REGULATORY HAZARDS

(ACOIH TLV)

Exposure
loocsedienty ~CASW®:  Limit
4,4’ Diaminodiphony! methane 101-77-9 O0.1ppm
1,23=-Benxens Dicarboxyilc agid 84-74-2 Sppm

Dibuty) ester

Hazard assesemant based on avaltabie dats,

PHYSICAL DATA
Appoarsnce snd Odor: white, thixzetropic peate.
Seiubitity: Specitlic Gravity CH,o-t) 1.1

Masliting Polnt: Vapor Proessure @ 20lc NA

Boltling Point: NA Vepor Dansity CAlr=1) NA
NA= Not Appllcsbie ND= Not Detormined ({optlsoeptional
MT> mors than LT {eas than
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P32 LuTB

REACTIVITY DATA

Etadlilityr Btabte

Inoompatidvitlityy 8trong oxidizing agents

Decomposition Produets) Oxlides aof carbon ang nlirogen under

dburning conditions,

PIRE AND EXPLOBION HAZARD DATA

Flash Points NA

Extinguishing Mediat CO; Foam, or dry chamical

8poc'int Firs Fighting Procecures: Waler may be ineftaativa

SPECIAL PROTECTIDN INFORMATION
Vantilation: May be nacesaary. Keep container closed when not In

use,
Personal Proteotion: Eye protecliion, impervidus glovaes

Good houasekeeping practices ares recommended

BTORAGE, SPILLS AND DIBPOSAL INFORMAYION
Storages Stors away form sources of direct heat In a dry arasa,
Spiliet Large apllis - Dike up wnd pump Into appropriate

eontainers.
Small eptlis - Dilute wiih watsr and recover or use non=-

oombustidbie absorbtent matersal/sand ond shovel Inte

suitabte ¢onlainers.

Disposal: {ncinerate in aocordance with Jocal, stete, and federal

regulationas. Xpep outl of public water supplias,

HEALTH RELATED DATA )
Bpocific HezardCz): Prolonged or repeated exposure may cavss

irritation or other silorgic responses.
Primary RouteCs) of Entry:s Skin contact, eye contact,!nhalstion
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HEALTH RELATED DATA (cont)
First Ald Proceduras:

Eye oontaot: Flush with water (or 156 minutes.
Gat medical attentlion.

Skin contact: WIipse excess, Wash with rupbbing alcohot, It

avellable, followpd by soap and water,.

. ODiscard shoes {1 Contaminated,

Inhalatiaong Removae to frech alr.

in good {»ith ac acourste,
the

intormation given herelin is offered
Conditlons ©f use and euitability of

but wilithout guarentee.
gl risks of

product for pirticular uses are beyond our controt:
vse of the froducl are therefore sssumed Dy the user and wa
axpragaly digeiasim all warranties of ovaery klod qond aature,
dneluding werranties of merchaptabillby and fitnesa fgor 2 )

' RTTINEE (3
araduct, Appropriate warninge and safe handliing prosedurss should
ba providas 10 handlsrs snd users.
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HAECO INC Dave Izsued: 57492

383 Circait 3tirest

Hanover. &\ (€l239
¢17-325-38501

MATER1IAL SAVFETY DATA SHERET

IDENTIFTICATION

Tradle Name: llapcast 5730 A

SPECIAL REGULATORY HAZARDS
(ACCIH °LY)
Exposure
ingredient: _Cags: Limiy
1,1,2,2,2 Peatametayl butylighensl $4852-15-: e
fetrahycro-i-rurancarbanol $7-09-4 -——
Ciglveicylecther 2isohenol A 2%0€8-53-C -—-

PHYSICAL ULATA

Appearan«<: and Qdorc Aluminur ctlor, nediumshich viscusicy
Sigquid, clight ader
Soiubility: Insoluri:z Specizic Gravivty (H.O=1) 1.2-:.%
Melting Poeinn: NJA Yapo: Prossure @ 0 li/ A
Boiling Poaint: HTAOOF Vapa:r oasasity Sicei N/A
Ma= No:z Applicalie Lot o, Vetermines lopr) canrionay
MT= neorse than L= lass waan
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CTI v
Staoility: Stable
ompat lity: AL, Zn, strang ozidizers, water, alcohols,

o
-

rong bases, metal compounas or surface active naterials
siticn Products: Oxities of owarson and nitrogen under

o
burning cenditions.

FIRE AND EXPLOSICN HAZAKD DATA

Flasn Foint: MT 400°F

gxtinguishing Media: €O, Foam. or Srvy chamical

Cpeclal Fire Fighting 2recedurz2c: Water mnry be inetiec-ive
SPECIAL 2FOTECTION TMNEFORMMITON

Ventilaticn: May be necezsary. Feep coutainer closed when ast in

Pereconal Pretection: fye proteotion, swpervious gloves

Gocod acuser2éplng practices are :otoanmended,

STORAGE, SVILLS AND DISPO3ZAL INFORMNIINNK

Y
]
(%]

tore away Iorm sources ¢f dirsct heat in a Ary are=.
Epalls: Large spills - Dirke np and punp ints zppropriate

td
Srall spills - Dilute with wazter ndé recover or use non-
conbuscible absorbeni matz-ial/sand and shovel into

suitakle containers.

Disposal: Incinerase in accordance witn local, state, and federal

cegulacions. XKeep oui of public water supplies.

HEAL'TH RLLATED DATA
Spreafle Hazard(sl: Prolonge.d or rvepr-atad exposure may cauvse
irriration or othev alivrare roesuen.oes.,

Primary soutel{s) of Entry: #Skin ..iaracr, ove conta<tr,inhalacion
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HEALTH RELATED VATA icent!
First Aid Procedures:

Iye contact: Flush with water for 15 minutes.
CGet medical attention.

3kin ccatact: Wipe excessz. Wash with rubbing alcohol, if
available, followed by soap and water.
Discard shess 1if contaminated.

Inhalation: Remove to fresh air.

Information given herein is ~ffered in good faith as accurate,
but without guarantee. Conditions <f use and suitability of the
prcduct for particular uses are beyond our conirol; all risis ci

s
use oi the product are theraefcre assumed by the user and w2

expressly disclain all warrantieg cof every kind_and nature,

including warranties 2f wsrchsatability and fitness for a

particular purpose in respect to _the use or suitability of the

product. Appropriate warnings aind safe handling procedures should

be provided to handlers ana users.
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0 INS Date Issued: 3791

MATERIAL SAFETY DATA SHEET

ICENTIFICATION

Trade jJame: Hapgcast 5730 B

SPECIAL REGULATORY HAZARDS

Incredient: Cass:
Triathylanetetramnine 00C11 -3 -
i,li'bis (2-aminocethy

pi azine 0058521-~38-9 ~e
Piperazinyli-ethylenecdiamine 024028-46-4 -~
Trisaminoechylamine 004097-35-5 -
Ris (para-aminccyclone:yl) LTe1-71-3 --
B-Hydroxylalkyl Diamines

{(miixture) & --

Hazard assessrent bascd on available data.

PHYSICAL DATA
Appearance ana Cdor: Amber color, low viscesity liguid, sligh:

amine oder

Solubilicy: Slightly soluble Specific Gravi-y ) .35

Melting TFoint: A Vapor Fressure @ LT 1

Boilins foinr: MT 500° F Vapor Nensity (Air-l) MT 3
HA= WNot Applicable b= liot Deterimined {opt:=optisniai

MT= moyre than LT = lass than
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KEACTIVITY DATA

Stability: Stable

Incompatibility: Strong oxidizing agents

Deconposition Preoducts: Oxiles of carbon and nitreogen under

burning conditions.

FIRE AND EXPLOSION HAZAR DATA
Flash Point: 245°F PMCC

inguishing Media: 0. Foam, or dry chemical

T u
Srecial Fire Fighting Procedures: Water may be ineffzctive

SPECIAL PROTECTION INNFORMATION

Yentilation: May be necoseary. ¥eep conrainer closed when not in
use.

Personal Protection: Ey: prote ticn, iapervious glcves

Gueod housekeeping purrctiass Jdrw recomnmended.

STCRAGE. SPILLS AND DISPOSAL INFORMATION
Storage: Store away form scources of direct heat in a dry area.

Spills: Large spills - Dike un and pump into appropriate
containers.
Small spills -~ Dilute with water and recover or use non-
combustitle absorbent material/sand and showvel inte

suitable containcers.

1l: Incinerate in accordance with local. state, and federail

isposa
reculacions. Reep out of publi: warer supplies.

HEALTH RELATED DATA

Specific Hazard(s!): Prclon;-d I9v repeared expesure may cause
B P 14

irritation or cther allere responses.
frimary Routei(s) vl Intr- T conract, eywe contact,inhalation
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BEALTI RELATED DATA (~onty
Firsr Aid Procedurex:

Eye contact: Flush with water for 15 minutes.
Get medical attuent:ion.

Skin cecntact: Wipe excess. Wash with rubbing aleohol, it
available, followed by scap and water.
Discard shoes 1f contaminatad.

Irnalation: Remove to tresh air.

Information given herwin is offered in good faith as accurate,
but without guarzntee. Conditiens ¢f use and suitability of the
product for particular uses are beyond cur control; all risks of

use of the product are tperelnre assumed by the user and we

expressiy disclaim_all warranties of every kind and nature,

ircluding warranties of uerchantanility and fitness for a
¢ us2 or suitabiliicty of the

particular purpose_in respuralh 1ot

e,

1

:

product. hppropriate varnings and safe handling procedures should

be providud tz handlers and users.
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Matexrial Safety Data She
Dap Inc. Pmduct EPOXICAL 301 THICK
P.0. Box 277 SECTION CASTING RESIN
Dayton, 0h1o ‘45401-0277 Internal ID: 71262

MSDS No: DAP / 71262
Revision: 3
Date: September 30, 1988

National Paint HEALTH HAZARD f§ 2 - Moderate
and Coatings
Association FLAMMABILITY HAZARD f 2 — Moderate
Hazardous Material REACTIVITY HAZARD § 1 - Slight 1
Identification !
System PERSONAL PROTECTION ” D - Face Shield,!
Y Gloves, Apron |

l SECTION I. MATERIAL IDENTIFICATION

Trade/Material Name: EPOXICAL 301 THICK SECTION CASTING RESIN
Description: EPOXY RESIN

CAS: Mixture

MSDS REVISION DATE: December 27, 1990

Shlpplns Name (49 CFR 172,101): Plastic
Liquid n.o0.s

D.0.T. ID No. (49 CFR 172.101): None
D.0.T. label required (49°CFR 172,101): None
EPA Hazard Class - if discarded (40 CFR )'
D001 - Ignitable
Manufacturer: Dap Inc. Phone: 1-800-563 3840
P.0. Box In Ohio 1-513-667-4461
Daytan, OH 65601-0277
SECTION II. INGREDIENTS AND HAZARDS . J
Ingredient Rame: CAS Rumber: Percent: Exposure Limits:
Bisphenol A diglycidyl ether polymer 25068 38-6 <35 NE
n-Butyl glycidy] ether ~-08-6 <25 ACGIH TLV: 25ppm
OSHA PEL: 50ppm TWA
Remaining ingredients are not regulated by OSHA and are considered to be trade
secrets. .
[ o SECTION III. PHYSICAL DATA j
Appearance & Odor- Viscous. aluminum colored liquid
Boiling point' 327 °F R Evaporation rate: NE
Vapor pressure: J mm Hg @ 25 °C Specific gravity (H,0=1): 2.1
Water solubility (zg- Slight X volatile by volume: NE
Vapor density (air=l )

Page | —— PHYSICAL DATA continues on page 2 _— e
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Dap Inc. Product: EPOXICAL 101 THICK
P.0. Box 277 SECTION CASTING RESIN
Dayton, Ohio 45401-0277 Internal ID: 71262

MSDS No: DAP / 71262
Revision: 3
Date: September 30, 1988

|

PHYSICAL DATA continued from page 1

During Application and Curing:
VOC less water less volatile solvent (g/liter): O
VOC material (g/liter): O

L SECTION IV. FIRE AND EXPLOSION DATA ]

Flash Point (method): >120 °F (PMCC) Limits: LEL Z: NE UEL Z: NE
Extinguishing Media: Foam, carbon dioxide, dry chemical, water fog

Unusual fire or explosion hazards: Containers may explode if exposed to extreme heat,
Eliminate sources oi ignition: electrical equipment, sparks and flame, Do not put in
contact with caustics or oxidizing materials.

Special fire-fighting procedures: Full protective equipment, including self-contained
breathing apparatus, is recommended to protect from combustion products. Cool
exposed surfaces with water.

SECTION V. REACTIVITY DATA l

Material is stable Hazardous polymerization will not occur
Chemical incompatibilities: Strong oxidizers
Conditions to avoid: Excessive heat and freezing
Hazardous decomposition Products: Carbon Monoxide, Carbon Dioxide, Aldehydes

l SECTION VI. HEALTH HAZARD INFORMATION ‘

-This product is NOT considered a_ carcinogen by the NTP, IARC and OSHA.

Medical conditions which may be aggravated by contact: Allergy, eczema or skin
conditions,

Primary entry route(s): Skin contact
Acute effects: May irritate eyes, skin and respiratory tract.

Chronic effect(s): May cauée.sensitization. May cause defatting of the skin leading
to dermatitis.

Pirst aid:

Eye contact: Plush with large amounts of water for 15 minutes.
Contact a physician immediately.

Skin contact: Wash with soap and water.

Page 2 -~ HEALTH HAZARD INFORMATION continues on page 3 -~-- Page 2
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Dap Inc, Praduct: EPOXICAL 301 THICK
P,0. Box 277 SECTION CASTING RESIN
Dayton, Ohio 45401-0277 Intermal ID: 71262

MSDS No: DAP / 71262
Revision: 3
Date: September 10, 1988

HEALTH HAZARD INFORMATION continued from page 2 J

Inhalation: Remove to fresh air. Contact physician immediately.

Ingestion: Do not induce vomiting. Dilute by giving water or nilk
to drink 1f victim 1s concious. Contact physician or
Regional Poison Control Center immediately,

SECTION VII, SPILL, LEAK AND DISPOSAL PROCEDURES 41

Spill / Leak procedures: Use absorbent material or scrape up dried material and place
into containers.

Waste management / Disposal: Dispose of according to federal, state and local
standards. Do not reuse empty containers. Liquids
cannot be disposed of in a landfill.

L SECTION VITI. SPECIAL PROTECTION INFORMATION —{

Personal protective equipment:
Goggles: Wear full face shield.
Gloves: Impervious gloves.
Respirator: If 8-hour exposure limit or value is exceeded use an approved

NIOSH/OSHA respirator, Consult your safety equipment supplier and the
0SHA regulatiog. 29 CFR 1910.134 for respirator requirements.

Workplace considerations:

Ventilation: Provide sufficient mechanical ventilation (local or general exhaust)
to maintain exposure below PEL and TLV.

Safety stations: . . . .
Provide eyewash and impervious apron if body contact with product may

occur., Barrier creams may be used.

Contaminated equipment: .
Wash contaminated clothing before reuse.

l SECTION IX. SPECIAL PRECAUTIONS I

Storage segregation: Store away from oxidizers.

Special handling / storage: Keep containers tightly closed when not in use. Keep
containers from excessive heat and freezing. Provide ventilation in storage area.
Keep out of reach of children. Do not store at temperatures above 120 °F.

This data is offered in good faith as typical values and not as a product
specification. No warranty, either expressed or implied, is hereby made. The
recommended industrial hygiene and safe handling procedures are believed to be
generally applicable. However, each user should review these recommendations imr the
specific’ context of the intended use and detemine whether they are appropriate.

Page 3 — End of MSDS 71262 — Page 3}
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Material Safety Data Shecet

Pi DAP Inc. Product: gPOXICAL 0B MASS
Dayton, 0h1o &5601-0277 Internal ID: 7127HARDE ER
MSDS Xo: DAP ] 71276
Revision
Date: November 7, 1988
National Paint HEALTH HAZARD ¥ 3 - Serious
and Coatings
Association FLAMMABILITY HAZARD § 1 - Slight
Hazardoug Material REACTIVITY HAZARD | 0 = Minimal
Identzficat1an
Systen PERSONAL PROTECTION } D - Face Shield,'
Gloves, Apron !

[ SECTION I. MATERIAL IDERTIFICATION

Trade/Material Name: EPOXICAL 308 MASS CASTING HARDENER
Deseription: EPOXY HARDENER
CAS: Mixture ‘

Shipping Name (49 CFR 172.101): Corrosive Liquid, n.o,s. (polyethylene polyamines)
D.o?g. Bazard Class (49 GFR 173.101)% Cotrosave Naterdal 1o yety paly
D.0.T. ID No. (49 CFR 172.101): _UN 1760
D.0.T. label required (49 CFR 172,101): Corrosive
EPA Hazard Class - if discarded (40 CFR 261): Corrosive D-002
Manufacturer: DAP Ine, Phone: 1-800-543-3840
T DA Thox 277 In Ohio 1-513-667-~4461

Box
. Dayton, QH 45401-0277

SECTION 1I. INGREDIENTS AND HAZARDS

Ingredient Name: CAS NKumber: 'Percent: Exposure Linits:

Tall Qil Fatty Acids, Reaction 68910-93-0 45-55 NE
Products with Polyethylene

Polyamines.

Unsaturated Dimer Acids, Reaction 68410-23-1 45<-55 NE

Products with Polyethylene Polyamines
Remaining ingredients are not regulated by OSHA and are considered trade secrets,

b SECTION III. PHYSICAL DATA
Appearance & Odor: Amber 1liquid with amine odor
Boili int: NE poration rate: NE
Vai :r ngeggure' NE Specific grav:tg (HaO=1): 0.99
Water solubility (2): hil % volatile by volume: Nil

Vapor density (air=l):

vOC less water less volatlle solvent (g/liter): 0
VOC material (g/liter): O

Page | ~— MSDS 71276 continucs om page 2 —= Page 1
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Material Safety Data Sheet

P gAPBg:ci77 Product: EPOXZSAL 308 MASS
Dayton, Ohio 45401-0277 Internal ib: Fi370 T CIER
MSDS Ro: DAP / 71276
Revigion: | [ 1
Date: November 7, 1988
[ SECTION 1V, FIRE AND EXPLOSION DATA J
Flash Point (method): >275 °*F (PMCC) Limits: LEL %: NE UEL R: NE

Extinguishing Media: Chemical foam, carbon dioxide, dry chemical and water fog

Unusual fire or explaosion hazards: Containers may explode if exposed to ex o .
P Eliminate sou¥ce§pog isnftigg: elec:ricgfena heat

equipment, sparks and flame,

Special fire-fighting procedures: Full protective equipment, including self-contained
breathing apparatus, is recommended to protect from combustion products. Cool
exposed surtaces with water.,

SECTION V. REACTIVITY DATA {
—

Material is stable . Hazardous polymerization will not occur

Chemical incompatidilities: Strong oxidizing agents

Hazardous decomposition Products: Nitrogen oxides, carbon monoxide, carbon dioxide
and aldehydes.

i SECTION VI. HEALTH HAZARD INFORMATION

This product is ngt considered a carcinogen by NTP, TARC or OSHA. *
Medical conditions which may be aggravated by coutact: Allergies
Primary entry route(s): Skin contact and inhalation of vapors
Acute effects: Will cause burns to eyes and skin, High concentrations of vapors can
cause severe eye and respiratory tract irritation. Liquid causes
severe damage to mucous membranes if swallowed.

Chronic effect(s): Prolonied or repeated exposure may cause asthma and skin
sensitization or other allergic response,

First aid:

Bye contact: Flush with large amounts of water for 15 minutes.
CONTACT PHYSICIAN IMMEDIATELY.

Skin contact: Immediately flush skin with water for 15 minutes while
removang contaminated clothing. Contact physacian
immediately,

Inhalation: Remove to fresh air. Contact physician immediately.
Ingestion: Do not induce vomiting. Dilute by giving water or milk

to drink if victim is concious. CONTACT PHYSICIAN OR
REGIONAL POISON CONTROL CENTER IMMEDIATELY.

MSDS 71276 continues on page 3 -—= Page 2

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



227

Material Safety Data Sheet

DAP Inc, Product: EPOXICAL 308 MASS
P.0, Box 277 h ENER
Dayton, Ohio 45401-0277 Internal ID: 71276
MSDS Ror DAP / 71276
Revision: |
Date: Novembeyr 7, 1988

] SECTTON VII. SPILL, LEAK AND DISPOSAL PROCEDURES ]

Spill / Leak procedures: Dike spill area, Use absorbent material and place inte
containers.

Waste management / Disposal: Dispose of according to federal, state and local
standards. Do not reuse empty containers. Discarded material should be incinerated
at a permtted facility. Liquids cannot be disposed of in s landfill.,

[77 SECTION VIII. SPECIAL PROTECTION INFORMATION }

Personal protective equipment:
Goggles: Wear full face shield
Gloves: Impervious gloves

Respirator: NIOSH/OSHA approved respiratory protection required in the absence of
proper environmental control. For emergencies a full-face respirator

or seif-contained breathing apparatus is recormmended,

Workplace considerations:

Ventilation: Breathing of vapors must be avoided. Ventilation must be sufficient
to control vapors. This material should be confined as far as
possible within sealed or covered equipment in Which case normal
ventilation should be adequate. Special (local) ventilation will be
needed 1n areas where vapors are expected to be vented,

Safety stations:
Provide eyewash and impervious apgon if body contact with product may

occur, Barrier creams may be used.

Contaminated equipment: .
Hasg contaminated clothing before reuse. Discard contaminated leather
goods., .

| SECTION IX. SPECIAL PRECAUTIONS |

Storage gegregation: Store away from strong oxidizers.

Special handling / storage: Keep containers tightl¥ closed when not in use, Keep
containers from excessive heat and freezing. Provide ventilation in storage area.
Keep out of reach of children. Do not stare at temperatures abave 275 'F

DOT Class: Corrosive Material

This data is offered in good faith as typical values and not as a product
specification. No warranty, either expressed or implied, 1is hereb¥ made. The
recormended 1ndustrial hygiene and safe handling procedures are believed to be
generally agplicable. However,each user should review these recommendations in the
specifc context of the intended use and determine if they are appropriate.

End of MSDS 71276 =w— Page J
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{MA P/N: 99-082-00%
=Yet=S r 3

MATERIAL SAFETY DATA SHEET

MASTERCAST 703 A ALTERMATIVE TC OSHA-~-20 FORM
MANUFACTURED FOR: EMERGENCY INFORMATION:
THE KINDT COLLINS COMPANMY ROCKY MOUNTAIN FOISON AMD DRUG CENTER
12651 ELMWOOD AVENUE 645 BANNOCK STREET
CLEVELAND, OH 44111 DENVER, COLORADO 80204-4507
(21&) 252 4122 EMERGENCY TELEPHONE: (303) 423-5716

HREEEEREPERRRREDRERR RS D NEFRERFENED PN M TP TP I NI TP P00 336 056 36 9500 % 0 30 943 96 2

SECTION I - PRODUCT IDENTIFICATION
TRADE NAME AND SYNOMYMS: HAST.ERCAST 703 A [OR MASTERCAST 703 FART A)
CHEMICAL FAMILY: 'POLYHETHYLENE POLYPHENYL ISOCYANATE SOLUTION
FORMULA: PROPRIETARY COMPLEX MIXTURE # TRADE SECRET
ERNERERRRE B RNEREARREREE R R LN RS LSRR LR ERPENRRRER P RS R RN R SRR EREE RN

SECTION I1 - HAZARDOUS INGREDIENTS

[NQTE: SEZZ FINAL PAGE OF 1MSOS FOR DEFINITIONS OF ABBREVIATIONS AND

SYM30LS.]
PIGMENTS S0-70% TLV UNITS N.A.
VEHICLE PMPPI 17-304 TLV UNITS .02 PPM
(VAPOR PRESSURE <0.0000! MMHG @ 25 DEGREES C.)
ADDITIVES 5-15% TLY UNITS + SPPM " Lars,
(VAPOR PRESSURE <0.! MMHG @ 25 DEGREES C.» :‘.:ﬁ:;“w. D
PROFRIETARY MIXTURE # TRADE SECRET B tcone
EXISTIMG C.A.S. NMOS. AVAILARLE ON ALL INGREDIEMTS ON AN EMERGENCY
BASIS.

THE MIXTURZ CONTAINS NO HMOWN CARCINOGEMS.

L I A T R T Y T S Yy e R T I I YRR T Y Y TY R YT
SECTION IIl =*PHYSICAL DATA -

BOILING POINT: >300 DEGREES F.

VAPOR PRESSURE: (1 MMHG 2 2S5 DEGREES C.

VAPOR DENSITY: <(AIR=1) APPROXIMATELY 8.0
SPECIFIC GRAVITY: (WATER =) 1.6

SOLUBILITY IN WATER: REACTS WITH WATER

FERCENT VOLATILE BY VOLUME: S=10%

EVAPORATION RATE: (BUTYL ACETATE = 1) {1

APPEARANCE ANO ODOR: EBRCOWN LIQUID, SLIGHT AROMATIC ODOR

AR IR TR 222 R I I RS YT E Ry Y Y Y Y T Y ST L L
SECTION IV =~ FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: >300 DEGREES F.

FLAMMABLE LIMITS: N.E, :

EXTINGUISHING MEDIA: USE TYPE ABC EXTINGUISHER

SPECIAL FIRE-FIGHTING PROCEOQURE: FIREFIGHTERS SHOULD WEAR

SELF-CONTAINED BREATHING APPARATUS IN ADDITION TO NORMAL PROTECTIVE

TURNOUT CLOTHING.

WUSUAL FIRE AND EXFLOSION HAZARDS: AVOID WATER CONTAMINATION IN
CLOSED COMTAINMERS OR CONEINED AREAS. (CARBON DIQXIDE EVOLWED -

oA i, o - ———e
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PAGE 2 OF 2
MATERIAL SAFETY DATA SHEET
MASTZRCAST 702 A ALTERNATIVE TO OSHA-20 FORM
BARESEPERERRERRRB RN REFLL NS D EFEIE P33 I 6363658305 3 I 36 36 36 36 36 3 3 3 36 36 3¢ 3 38 3¢ 36 3¢ 3¢ 3% 3¢ 3 3% 3 #
SECTION V - HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE: .02 PFM ON PMPPI, MIXTURE N.E.
EFFECTS OF ACUTE EXPOSURE:
EYES - MAY CAUSE TEARING
SKIN - MINOR IRRITATION MAY OCCUR
INHALATION - BREATHLESSMESS, SEVERE COUSGHING, CHEST DISCOMFORT
EFFECTS OF CHRONIC EXPOSURE: NONE KMOWM
EMERGENCY AND FIRST AID PROCEDURES:

EYES: FLUSH WITH COPIOUS AMOUNTS OF WATER FOR 1S MINUTEZ; COMTACT
PHYSICIAN

3KIN: WASH WITH 30AP AND WATER.
INGESTION: INDUCE VOMITING, CONTACT PHYSICIAN IMMEDIATELY.
IF ANY IRRITATION OR QOTHER SYMPTOME FERSIST, SEE A PHYSICIAN,
RN EE AR E SRS AR S AR UM AR S L S NERERARNE RS EEREN RS RELRRREREEREHRER RS SRS RR
s SECTION VI - CHEMICAL REACTIVITY
STABILITY: STABLE UNDER MORMAL CONDITIONS
CONDITIONS TO AVOID: AVDID TEMPERATURES ABOVE 120 DEGREES F.

INCOMPATARILITY (MATERIALS TQ AVOID): WATER, STRONG BASES, ALCOHOLS,
METAL COMPOUNDS . -

HAZAFRDOUS DECOMPOSITION FPRODUCTS: 3 500 DEGREES F ~ CARBON MONQXIDE,
MITROGEN OXIDES, TRACES OF HYDRODGEM CYANIDE.

H&AZARDOUS POLYMERIZATIOM: MAY OCCUR

CONDITIONS TO AVOID: CONTAMINATION BY MOISTURE, CONTAMIMATED CONTAINERS

SHOULD BE LEFT VEMTED
BEUE SRS LRRSEERRGE RS SRR R LR R R R BRAREERRR AR BB RN RN LRREN S NN CERE

SECTION VII -~ SPILL OR LEAK PROCEDURES
STEPS TO BE TAREN:. AE30RE OM ABSORBENT MATERIAL.
WASTE DISPOSAL: INCINERATE QR DISFOSE IM A HAZARDOUS WASTE LAMDFILL

WHICH COMPLIES WITH LOCAL, STATE, AND FEDERAL REGULATIONS. DO NOT
DISCHARGE INTO PUBLIC WATERWAYS OR SEWEFRS.
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- "PAGE 3 OF 3
MATERIAL SAFETY DATA SHEET
MASTERCAST 703 A ALTERMATIVE TO OSHA-20 FORM

Dy T e r T I Ly Ry Y Y YT E Y
SECTION WIIl - SPECIAL PROTECTION AND PROCEDURES
RESPIRATORY PRbTECTION: USE NIOSH APPROVED EQUIPMENT IF AIRBORME
EXPOSURE I3 EXCES3IVE.

VENTILATIOM: FACE VELOCITY - 60 FPM; USE ONLY WITH ADEQUATE
VENTILATICON.

PROTECTIVE EQUIPMENT: CHEMICAL RESISTAMT PROTECTIVE GLOVES; FOR EYE
AND FACE PROTECTION & FACE SHIELD IS RECOMMENDED., A CHEMICAL RESISTANT
APRQOIl AMD OTHER PROTECTIVE GEAR MAY EE USED AS NEEDED TO REDULZE CHANCES
OF CONTACT.

SECTION IX - SPECIAL PRECAUTIONS

HANDLING AND STORAGE: USE GOOD INDUSTRIAL HYGIENE AND SAFETY FPRACTICES
EMPLOYED WITH ANY INDUSTRIAL CHEMICAL.

WORKFLACE: FRACTICE GOOD HOUZEKEEPING. CLEAN UP SPILLS PROMPTLY.
DISFOSAL: SEE WASTE DISPOSAL.

PERESOMAL HYGIEME: GOOD PERSOMAL HYGIEME IS MOST IMPORTANT., WASH
THORQUGHLY WITH SOAP AND WATER BEFORE EATING, AFTER EACH SHIFT, OR
AFTER ANY FOSSIBLE COMTACT WITH PRODUCT. LAUNMDER WORK CLOTHES
FREQUENTLY. .

NOTE: SMALL “ OF POPULATICN MAY DEVELQP ALLERGIC SENSITIVITY LEADING TO
ASTHMA~LIKE SYMPTOMS CN SUBSEQUENT EXPOSURES BELOW THE TLV OF PMPPI.

NPCA HMIS RATING: HEALTH 2; FLAMMARILITY 1; REACTIVITY 1; PERSONAL

PROTECTION F.

DUST RESPIRATORS ARE OMLY MECESSARY WHEN PERFORMING OFERATIOMS SUCH A3

GRINDING, MACHINIMG, OR POLISHING THE CAST PRODUCT.

RMEREEENESREEREREB LN UM G NN M NSRS MIN I W MM PN NI PP D05 3536 296 35 263036 30 35 05 95 35 95 36 96 6 28 98 3¢
SYMBOLS AND ABBREVIATIONS

N.A.: NOT APPLICABLE

N.E.: NOT ESTABLISHED

>: GREATER THAN

<: LE3S THaN

C.A.5. NO.: CHEMICAL ABSTRACT SERVICE NUMBER

TLV: THPESHOLD LIMIT VALUE CUNITS)

PFM: PARTS PER MILLION

PMPPl: POLYMETHYLEME FPOLYPHENYL ISOCYANATE

MMHG: MILLIMETERS OF MERCURY

FPM: FEET PER MIMUTE ! .
NIOSH: MNATIOMAL INSTITUTE FOR OCCUPATICNAL SAFETY AND HEALTH
NPCA: NATIOMAL PAIMT & COATINGS ASSOCIATION

HMIZ: HAZARDOUS MATERIAL IDENTIFICATION SYSTEM

REVISION DATE: 05/30/84% REVIEWED BY: TOM MCLAUGHLIN
REPLACING DATE OF: 04/20/3¢ APFROVED BY: JERRY WILSON
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{MA P/N: 99-082-008)
PAGE 1| OF 3

MATERIAL SAFETY DATA SHEET

MASTERCAST 703 B ALTERNATIVE TO OSHA-20 FORM
MANUFACTURED FOR: = ) EMERGENCY INFORMATIOM:
THE KIMDT COLLINMS COMPANY ROCKY MOWNTAIN FOISON AND DRUG CENTER
12451 ELMWOOD AVENUE 645 BANNOCK STREET
CLEVELAMD, OH 44111 DENVER, COLORADO 80204-4507
(214> 252 4122 EMERGENCY TELEPHONE: (303) 423-5716

T r R T Y I E R PR I Y T I R T L T Y T T T Yy
SECTION I - PRODUCT IDENTIFICATION

TRADE MNAME AND SYNONYIM3: MASTERCAST 7023 B [(OR MASTERCAST 703 PART B8)
CHEMICAL FAMILY: POLYETHER POLYOL SOLUTION

FORMULA: PROPRIETARY COMPLEX MIXTURE * TRADE SECRET

B ey L I Ly e e Ty Ty YT

SECTICN 1l --HAZARDOUS INGREDIENTS

[NOTE: SEE FIMAL PAGE OF MSD3 FOR DEFIMNITIONS OF ABBREVIATIONS AND

SYMBOLS . ]

PIGMENTS - 50-70% TLV UNITS N.A.

CATALYST 1% TLV UNITS N.E.

VEHICLE 15-25% TLV UNITS N.E.

SOLVENTS 5-15% TV UINITS SO PPM ﬁm 0.
ADDITIVES S-15% TLV UNITS  .SPPM Poitenian E]

(VAPOR PRESSURE < 0.1 MMHG 3 25 DEGREES C.) headanetl

PROPRIETARY MIXTURE * TRADE SECRET
EXISTING C.A.S.-NO.S AVAILABLE ON ALL* INGREDIEMTS ON AN EMERGENCY
BASI 3.
THE MIXTURE CONTAIMS NO KMQUIM CARCINOGENS.
IS 2222222 2 IR R PRI SIS S22 I 2 I IS 22 a2 IR I TSR 2L LY F2
SECTION Il - PHYSICAL DATA

BOILING POINT: >300 DEGREES F.
VAPOR FRES3URE: <! MMHG 9 25 DEGREES C.
VAPOR DENSITY: (AIR=1) N,E.

SPECIFIC GRAVITY: <(WATER =1) 1.6
SOLUBILITY IN WATER: 15-25%

PERCENT WOLATILE BY VOLUME: S-10%
EVAPORATIOMN RATE: (BUTYL ACETATE = 1) <t

APPEARANCE AND ODOR: GRAY LIQUID, SLIGHT AROMATIC ODOR
LI R 2 TR Y Ty Y e Y Y S ISR IR R TR TS TS S Y Y e P T Y

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: >300 DEGREES F.

FLAMMABLE LIMITS: N.E.

EXTINGUISHING MEDIA: USE TYPE ABC EXTINGUISHER

SPECIAL FIRE-FIGHTING PROCEDURE: FIREFIGHTERS SHOULD WEAR
SELF-CONTAINED BREATHING AFFARATUS IN ADDITION TO NGRMAL FROTECTIVE
TURNOUT CLOTHIMNG.
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PAGE 2 OF 2
MATERIAL SAFETY DATA SHEET
MASTERCAST 702 B ALTERMATIVE TO 0SHA-20 FORM
EFFP U PSR A G AERE R RN F SR EREEFAER R IR AR NP F AR R FAERRRE R AR R R LR U RS SRR LR L5
SECTION UV - HEALTH HAZARD DATA '
THRESHOLD LIMIT VALUE: M.E.; SO ;PM RECOMMENDED ON MIXTURE
EFFECT3 OF ACUTE EXPOSURE:
EYES - MAY CAUSE TEARING
SKIM -« MINQR IRRITATION MAY OCCUR
INGESTION - N.E.
INHALATION - NLE,
EFFECTS OF CHRONIC EXFOSURE: NONE'ﬁNowN
EMERGENCY AND FIRST AID FROCEDURES:

EYES: FLUSH WITH COPIOUS AMOUNTS OF WATER FOR 15 MINUTES; CONTACT
PHYSICIAN.

SKIN: WASH WITH SCAF AND WATER.
INGESTION: INDUCE VOMITING; CONTACT PHYZICIAM IMMEDIATELY.
INHALATION: REMOVE FROM COMTAMIMATED AREA; ADMINISTER OXYGEN.
IF ANY IRRITATION OR QTHER SYMPTOMS PERSIST, SEE A PHYSICIAN.
(2 AT DRI TR T T R R 2R I A R g I T e e R Y F 2 Ty S e ey Y
SECTION VI = CHEMICAL REACTIVITY
STABILITY: STABLE UNDER MNORMAL COMDITIONS
-
CONDITIONS TO AVOID: AUDIDL TEMPERATURES ABOVE 120 DEGREES F.
INCOMPATARILITY (MATERIALS TO AVOID) : IZOCYANATES
HAZARDOUS DECOMPQSITIOMN PRODUCTS: ESMOKE, FUMES, CARBON MONOXIDE
HAZARDOUS POLYMERIZATION: MNONE KNGWN
CONDITIONS TO AVUCID: CONTAMIMATION BY ISOCYANATES
ERER M ANR NN PSS NN ANN SRR EE R SR MR L AU NSRS R R E LR E BRSNS RN R L ENR NN NS NN %
SECTION VII -~ SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN: ABSORE ON ABSORB?NT MATERIAL .,

WASTE DISPOSAL: INCINERATE OR DISPOSE IN A HAZARDQUS WASTE LANDFILL
WHICH COMPLIES WITH LOCAL, STATE, AND FEDERAL REGULATIONS. DO NOT
DISCHARGE INTO PUBLIC WATERWAYS OR SEWERS.
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PAGE 3 OF 3
MATERIAL SAFETY DATA SHEET

MASTERCAST 703 B ALTERNATIVE TO OSHA-20 FORM
BP0 0TI 000 2000 260000 D000 30 0000 000300000 00000000 D20 36 3636 3606 00 30 0006 9 3 30 36

SECTION VIIl - SPECIAL PROTECTION AND PROCEDURES

RESPIRATORY PROTECTION: USE NIOSH APPROVED EQUIPMENT IF AIRBORNE
EXPOSURE 1S EXCESSIVE. '

VENTILATION: FACE VELOCITY - &0 FPM; USE ONLY WITH ADEQUATE
VENTILATION .

PROTECTIVE EQUIPMENT: CHEMICAL RESISTANT PROTECTIVE GLOVES; FOR EYE

AND FACE PROTECTION A FACE SHIELD IS RECOMMENDED., A CHEMICAL RESISTANT

APROM AND OTHER PROTECTIVE GEAR MAY BE USED AS MEEDED TO REDUCE CHANCES

OF CONTACT.

B I R N R MM AN R BN RN RN MR BN NN NN BN NN NS RN
SECTION IX — SPECIAL PRECAUTIONS

HANDLING AND STORAGE: USE GOOD INDUSTRIAL HYGIENE AND SAFETY PRACTICES
EMPLOYED WITH ANY INDUSTRIAL CHEMICAL.

WORKPLACE: PRACTICE GOOD HOUSEKEEPING., CLEAN UP SPILLS PROMPTLY.
DISPOSAL: SEE WASTE DISPOSAL.

PERSONAL HYGIEMNE: GOOD PERSONAL HYGIENE IS MQST IMPORTANT. WASH
THOROUGHLY WITH SOAP AND WATER BEFORE EATING, AFTER EACH SHIFT, OR
AFTER ANY POSSIBLE CONTACT WITH PRODUCT. LAUNDER WORK CLOTHES
FREQUENTLY. v

NPCA HMIS RATING: HEALTH 2; FLAMHMABILITY {; REACTIVITY 0; PERSOMNAL

PROTECTION F.

DUST RESPIRATORS ARE OMLY NECESSARY WHEN PERFORMING OPERATIONS SUCH AS

GRINDING, MACHINING, OR POLISHING THE CAST PRODUCTS.

HARRAREAR NN PRI NN NI NI NI M IR FIN MM I NN R NN I NN NNNEN
SYMBOLS AND ABBREVIATIONS

N.A.: NOT APPLICABLE
- N.E.: NOT ESTABLISHED

.2t GREATER THAN

{: LESS THAN’

C.A.S. NO.: CHEMICAL ABSTRACT SERVICE NUMBER
TLV: THRESHOLD LIMIT VALUE CUNITS)

PPM: PARTS PER MILLION

MMHG: MILLIMETERS OF MERCURY

FFPM: FEET PER MINUTE

NIOSH: MNATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
NPCA: NATIONAL PAINT & COATINGS ASSOCIATION

HMIS: HAZARDOUS MATERIAL IDENTIFICATION SYSTEM

REVISION DATE: 05/30/8& REVIEWED BY: TOM MCLAUGHLIN
REPLACING DATE OF: 04/30/28$ APPROVED BY: JERRY WILSON
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HAPCQ INC Date lssyved: 4791

353 Clrcurt Streat
Hanover, MA 02323¢
8617-826-880t

MATERIAL SAFETY DATA BHEET

IDENTIFICATION
Trade Name: VUitratloy &4 A

SPECIAL REGULATORY HAZARDS

(ACGIK TLV)
Expoaure
4,4 Diphenyimethane
Dl tsocyanate 000101-88-8 0.02
Qther ingredients are not considerod
to be hazardous as defined by the Osha
Hazard, found !n 28 CFR 1910.1200, and
are considered 'Trade Secrets’® by Hapco. -

Hs2ard assessment based on avai lable dats.

PHYBICAL DATA
Appearance and Odor: Amber clear/white, low viscosity llaquid,

slight odor

Solubifity: Watsr Reacts Specific Gravity (Hy,0=1) 1.1-1.2

Melting Point: NA vapor Pressure @ 2alc .0002

Balling Point: NA vVapor Denaity CAirz1} MT 1.0
NA= Not Applicabdle ND= Not Determined (optlzoptionat
MT= mare than LT = Jess than

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



235

REACTIVITY DATA

Stability: table

Incompatibility: Al, 2n, strong oxidizers, water, alcohols,
aminesg, strong bases, metal compounds or surface active materials
Decompositlion Products: Oxides of carbon and nitrogen under
burning cenditions.

FIRE AND EXPLOSION HAZARD DATA

Flash Point: MT 200°C

Extinguishing Media: CO; Foam, or dry chemical

Special Tire Fighting Procedures: Water may be ineffactive

SPECIAL PROTEZCTION INFORMATION

Ventilaticn: May be necesgsary. Xeep container closed when not in
use.

Pergonal Protection: Eye protectidn, impervious gloves

Good housekeeping practices are recommended.

STORAGE, SPILLS AND DISPOSAL INFORMATION
Storage: Store away form sources of direct heat in a dry area.

Spills: Large spills - Dike up and pump into apprcpriate
containers.
Small spills - Dilute with water and recover or use non-
conmbustible absorbent material/sand and shovel into
suitable containers.

Disposal:; Incinerate 1ln accordance with local, state, and federal
regulations. Keep out of public water supplies.

HEALTH RSELATED DATA

Specific Hazard(s): Prolonged ¢r repeated exposure may cause
lrritaticn or other allergic responses.

Primary Route(s) of Entry: Skin contact, eye contact,inhalatioﬁ
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237

HAPCQO INC Oate luvsusds 4/91%

353 Clrcult Street
Hanover, MA 023139
8§17-828-3801

MATERIAL SAFETY DATA SHEET

IDENTIPICATION
Trade Name: Ultralloy 44 B

SPECIAL REGULATORY HAZARDS

(ACGIH TLV2

Exposure
dngredjient: —CasS#;  Limit
Substituted arometicse 868477-30~-5 -

Other ingredients are not raguiated
and are not considered to be hazardous
as defined by QSHA Hazards, found In
28 CFR 19010.1200, and are considered
by Hapco, ’'Trade Secrets',

Hazard asseasmeant based on avallable data.

PHYS8 I CAL DATA
Appearances and Odor: Whits tranalucent, low viscosity liguid,
stight to no odor v

Sotubilitys Stight Spacific Gravity (Hy0=1) 1.0
Meiting Point: NA vapor Pressure 8 20°C MT 1
Boiling Points ND Vapor Density CAira>1) ND
NA= Not Appligable ND= Not Determined C(opti=optional
_MT= more than LI = lesp than
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HEALTH RELATED DATA (coat)

First Aid Proceduras:

Eye contact: Flusgh with water for 15 minutes.
Cet medical attention.

Skin' contact: Wipe excess. Wash with rubbing alcohol, if
available, followed by scap and water.
Digcard shoes if contaminated.

Inhalation: Remove to fresh air.

Informacion given herein is offored in good f£aith as accurate;
but without guarantee. Conditions of use and suitability of the
product for particular uses are beyond our control: all risks of
"use of the product are therefore assumed Py the user and we
axprassly digclaim all waprantios of every kind and nagure,
ine wvarranties nercha ili d fitne for a

a urpo espgct to_ the use or tabilit the
product. Appropriate warnings and safe handling procadurens
should be provided to handlers and users,
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REACTIVITY DATA

Stabilicy: Stablse

Incompatibility: Al, 2Zn, strong oxidizers, water, alcohols,
amines, strong bases, metal compounds or surface active materials
Decomposition Products: Oxides of carbon and nitrcgen under
burning cenditions.

FIRE AND ZXPLOSION HAZARD DATA

Flash Point: MT 200°C

=xtinguishing Media: CO0O, Foam, or dzy chemical

Specizl Fire Fighting Procedures: Water may be ineffective

SPECIAL PROTECTION INFORMATION

Ventilation: May be necessary. Xeep container clcsed when not in
use.

Parsonal Pr-otection: Eye protection, impervious gloves

Good housekeeping practices are recommended.

S8TORAGE, SPILLS AND DISPOSAL INFORMATION
Storage: S8tore away form sources of direct heat in a dry area,

Spills: large spills — Dike up and pump into appropriate
containers.
Small spills -~ Dilute with water and recover or use non-
combustible absorbent material/sand and shovel into
suitable containers.

Disposal: Incinerate in accordance with local, state, and federal
regulations., Keep out of publi¢ water supplies.

HBEALTH RELATED DATA

Specific Bazard(s): Prolonged or repeated exposure may cause
irritation or other allerxgic responses.

Primary Route(s) of Entry: Skin contact, eye contact,inhalation
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HEALTH RELATED DATA (cont)

First Aid Procedures:

Sys contact: Flush with water for 15 minutes.
Get medical attention,

Skin'contact: Wipe excess. Wash with rubbing aleehel, if
available, followed by scap and water.
Dlscard shoes if contaminated.

Inhalation: Remove to fresh air.

Information given herein is offered in good faith as accuraca:
but without guarantee. Conditions of use and suitability of the
product for particular uses are beyond our control: all risks of
use of the product are therefore assumad by the user and we
gxpressly disclaim all warranties of every kind and nature,
including warrancites of merchantability and fitness for a
particular purpoge in respect to tha use or suitability of the
product. Appropriate warnings and safe handling procedures
should ba provided to handlers and users.
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HAPCD INC Date lssuad: 4/01

353 Clrcuit Street
Hanover, MA 02330
817-826-8801

MATERIAL SAFETY DATA SHEET

IDENTIFICATION
Trade Name: Ultlrglloy 45 B

BPECIAL REQULATORY HAZARDS

(ACGIH TLY)
Exposure

dogredient. ~CARS;: Limit
Substituled aromatice 88477~30-6 -
Other Ingredients are not regulated

and are not considered to be hazardous

a» detined by OSHA Hazards, found in

29 CFR 1010.1200, and are cansidered

by Hapeo, 'Trade Socrets’.

" Hazard asieasment based on avalieble data.

PHYSICAL DATA
Appearance and Odor: White transiucent, low viscoslty liquid,
slight to no odor

Solubitity: Slight Specific Gravity (Hzotil 1.0
Metting Point: NA Vepar Pressure & 20°C  wMmT
Bailing Point: ND Vepor Density C(Airs1) ND
NAs Not Appilcabie ND= Not Determined (opti=optlional
MI= more than {1 > less than
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REACTIVITY DATA

Stability: Stablae

Incompatlibility: Strong oxidizing agents

Decomposition Products: Oxidas of carbon and nitrogen under
burning conditions.

FTIRE AND RXPLOSION HRAZARD DATA

Flash Point: MT 125°C

Extinguishing Media: (0, Foam, or dry chemical

Special Fire Fighting Procedures: Water may be ineffective

SPRCIAL PROTECTION INFORMATION

vVentilation: May be necessary. Keep container c¢losed when not in
usa.

Personal Protectlion: Eve protection, impervious gloves

Cood housekeeping practices are recommended.

STORAGE, SPILLS AND DISPOSAL INFORMATION
Storage: Store away form sources ¢f direct heat in a dry area.

Spills: Large spills - Dike up and pump into appropriate
containers.
Small spills - Dilute with water and recover or use non-
combustible absordbent material/sand and shovel inte
suitable cecntailners,

Disposal: Incinerate in accordance with local, state, and Zederal
regulations. Keep out of public water supplies.

HEALTH RELATED DATA

Specific Hazard(s): Prolonged or repeated exposure may cause
irritation or other allergic responses.

Primary Route(s8) of Entry: Skin contact, eye contact,inhalation
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HEALTH RELATED DATA (cont)

Firsc Aid Procedures:

Eye contact: Flush with water for 15 minutes.
Get medical attentien,

skin'contact: Wipe excess. Wash with rubbing alconol, if
available, followad by soap and water,
Discard shoes if contaminated.

Inhalaticn: Remove to fresh air.

Information given herein ie offered in good faith as accurate;
but without guarantea. Conditions of use and suitability of the
product for particular uses are bayond our control: all risks of
uge of che product are therefore assumed by the user and ke

gXpressiy diasclaim all warrancies of every kind and nature,

ineclyding warranties of meychantability and fitness for a
particular purpose in regpect to the use or suitabilisy of the

product. Appropriate warnings and safe handling procedures
should be provided to handlers and users,
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MATERIAL SAFETY DATA SHEET SPECMSDS NUMBER DATE
uC. 2 91346 51 200 05~09~88
PRODUCT IDENTIFICATION
TRADE NAME IGENERIC NAME
I'LAZ-TEC - WOLLASTONITE, SURFACE ODTTIED
MANUFACTURER'S NAME CAS NUMBER
J & J CORPORATION 13983-17-0
ADDRESS (STREET) PHONE NUMBER (EMEAGENCY)
4301 £TH STREET SW (319) 366-RAEE
cry - STATE zp CHEMICAL STRUCTURE
CEDAR RAPIDS I0WA 52404 CaSi0g CALCTUM METASTLICATE
| « PRODUCT INGREDIENTS
CHEMICAL AND/IOR COMMON NAME CAS NUMBER % TLLPEL
PROPRIETARY TREATMENTS NOT APPLICABLE 1 NOT APPLICABLE
WOLLASTONITE ] 13983-17-0 99  NOYE ASSIGNED
TREAT AS NUISANCE DUST, TLVs 10mp/m>, 8HR. TWA (TOTAL DUST)

1« PHYSICAL DATA

DESCRIPTION
ACICULAR, FREE FLOWING, NON-METALLIC MINERAL POWDER

SOLUBILITY IN WATER SPECIFIC GRAVITY PERCENT VOLATILE MELTING F2.NT
0.01 gm/100cc (wollastonite) ’ 2.9 LESS THAN IWT. 2 1540V ¢

APPEARANCE AND QDOR
WHITE POWDER, FAINT ODOR

il « FIRE AND EXPLOSION DATA

FLASH POINT FLAMMABLE LIMITS  LEL CEL
= FLAMMA IMITS |
NONE t BLEL NONE l !

EXTINGUISHING MEDIA
NOT APPLICABLE

SPECIAL FIREFISHTING PRCCEDURES
NOT APPLICABLE

UNuSUaL FIRE OR EXPLOSION HAZARDS
NOT APPLICABLE

iV ¢ HEALTH HAZARD INFORMATION

HAZARD BY ROUTES OF EXPOSURE
INHALATION  LONG-TERM CUMULATIVE INHALATION OF HEAVY CONCENTRATIONS OF WOLLASTONITE MAY
CAUSE RESTRICTION OF THE LARGE AIRWAYS,
11:GEZSTION
NONE KNOWN
EYE
NONE_KNOWN
SXIN CONTACT/ABSORPTION
__MAY CAUSE MINUR SKTN TRRITATION
SIGNS AND SYMPTOMS ASSOCIATED WITH EXPCSURE OVER TLV
NC TLV_ASSIGNED

MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED
NONE_KNOWN _ _
ANY OF JART ILL TED AS . \RCINOGENS? (NTP, IARC, OSHA)

NO
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V o HEALTH HAZARD INFORMATION (Contlinued)
EMERGENCY/FIRST AID PROCEDURES

INMALATION

INHALE FRESH AIR
INGESTION

NONE KNOWN
EYE CONTACT

FLUSH EYES THOROUGHLY. TF IRRITATTON PERSISTS, SEE A PHYSICIAN,
SKiN CONTACT

GENTLY WASH WITH_SOAP AND WATER. TF TRRITATION PERSTSTS, SEE A PHYSICIAN.
SKIy ABSCRPTION

HONE ¥NOWN

Vi« RECOMMENDATIONS FOR HANOLING ,

RESPIRATCRY PROTECTION

USE_OF AN APPROVED RESPIRATOR FOR NU[§A CE _DUST IS RECOMMENDED,
EYE PROTECTICN

USE _OF SAFETY COGGLES IS RECOMMENDED,
PRCTECTIVE GLOVES

USE OF GLOVES IS RECOMMENDED

THER FROTECTIVE CLOTHING/EQUIPMENT
PROTECTION OF SKIN FROM EXPOSURE 1S RECOMMENDED.
VENTILATION REQUIREMENTS

MECHANICAL VENTILATION IS RECOMMENDED TO MAINTAIN A DUST~FREE WORK PLACE.

VIl « REACTIVITY DATA

STABILITY  SURFACE TREATMENTS MAY OXIDIZE OR | CONDITIONS TO AvoiD

DECOMPOSE_AT ELEVATED TEMPERATURES. | NONF wNOWN
DECCMPOSITION PRODUCTS
BURNING MAY PRODUCE MINOR AMOUNTS OF OXIDES OF CARBON, SILICON, NITROGEN OR SULFE®.

Viit o CLEAN UP AND DISPOSAL

O BE TAKEN IF MATERIAL IS SPILLED

STEPS T
SWEEP OR SHOVEL AND PLACE IN A SUITABLE CONTAINER,

WASTE DISPOSAL METHOD
TO COM¥PLY WITH FEDERAL, STATE AND LOCAL REGULATIONS.

RCAA REGUMTED ACAA NUMBER CERCLA (Supertund) REPORTABLE QUANTITY
S Yes ¥iNo NONE NONE
DOT_REGULATED DOT PROPER SHIPPING NAME DOT HAZARD CLASS DOT NUMEEA
ZYes X No WOLLASTONITE . NOME 13983-17-0

"7 71X e SPECIAL PRECAUTIONS

SPECIAL PRECAUTIONS FOR HANDLING AND STORAGE
YTEP NoV AND COOT _IN ORJGINAL _SHIPPING CONTAINERS INTII I'SE

OTHER PRECAUTIONS
pIANSRSN 000N

PRISARED BY PHONE KRQO. TTLE
KRNNETH J. SOLLFMAN ¥ J (518) 963-4262 HEALTH AND SAFETY OFFICER

W/nile the information and recommendations set farth herein are believed to be accurate as of the date hereof, THE MANUFACTURER
MAKES MO WARRANTY WITH RESPECT THERETO AND DISCLAIMS ALL LIABILITY FROM RELIANCE THEREON
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XB 5149

i MATERIAL SAPETY DATA SEEET

I
Hi

I
! CIBA-GEIGY CORPORATION EMERGENCY PHONE NUMBERS:

| FURANE PRODUCTS SAFETY/HEALTH: (818) 247-6210
| 5121, SAN FERNANDO ROAD WEST 24 HOURS: (800) 888-8372

! LOS ANGELES, CALIFORNIA 900391

LR SRR 22T e 2R R R T S s R 22222222 22222222 222222222222 X222 R Rt 2]

SECTION I IDENTITY
R L L L T L R L e e L P T S T I 2L 2

PRODUCT NAME: PRODUCT CODE:
XB 5149 (FORMERLY CG 2117 HC) FPC6030
CHEMICAL NAME OR SYNONYMS: MSDS CODE:
Acrylate ester blend DL1238
DATE ISSUED:
03/09/92

HAZARD RATING:
TOXICITY: 2 FIRE: 1 REACTIVITY: 2 SPECIAL:

4 EXTREME; 3 = HIGH; 2 = MODERATE; 1 = SLIGHT,; 0 = SIGNIFICANT;
* SEE SECTION V; '
LR R R R Y T P T T T 2 Y

SECTION II INGREDIENT
B L L L R s R R R Ty e e R R e e R TR e S S R R LR R R

OCCUPATIONAL ZXPOSURE

noa

TLV LIMITS
CYEMTICAL IDENTITY CAS NO: FPC OSHA ACGIH
Aliphatic urethane acrylate resin TRD SECRET NE NE NE
Dimethacrylate ester TRD SECRET NE NE NE
Diacrylate ester TRD SECRET NE NE NE

These chemicals are not considered to be carcinogenic by NTP, IARC, or OSHA.
COMMENTS: NE - NOT ESTABLISHED.
XTI 22222222 222232t 2222222223 22223 2222222222222 322222222 2222222 X2XY X

SECTION III PHYSICAL PROPERTIES
YT EERITEESIS AR 2L S S 2 2222222222222 2222 22X R X 232222232 XX2 22222222 X}
APPEARANCE AND ODOR:
Clear colorless to faint yellow color liquid, Acrylate odor
VISCOSITY:
~3,000 @ 25° C
VAPOR PRESSURE (mm Hg):
< 1820C¢C
VAPOR DENSITY (AIR = 1):
> 1
SOLUBILITY IN WATER:
Insoluble

PAGE 1
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XB 5149

PERCENT VOLATILE (BY WEIGHT):
0.5
SPECIFIC GRAVITY (WATER = 1):
1l.14
EVAPORATION RATE (BUTYL ACETATE = 1):
<1
(22222 X222 2222 222222222322 A2 22222 R 2 ey e Yy e YT Yy ey
SECTION IV FIRE AND EXPLOSION HAZARD INFORMATION
TR R RN R TN R R T R R R R R AR R R R R RN AR AR AR R R R AR R R AR AR RN R R AR N A ARk
TLASH POINT:
129° € Closed Cup
EXTINGUISHING MEDIA:
Foam, CO,, Dry chemical, Water.
SPECIAL FIRE FIGHTING PROCEDURES:
Wear breathing apparatus (MSHA/NIOSH-approved, pressure demand, self-
ccntained or equivalent.) and full protective gear.
UNUSUAL TIRE AND EXPLOSION HAZARDS:
Heat/Inhibiter depilation/Exposure to radiation/oxidizers can cause
spontaneous polymerization generating heat and pressure. Sealed
containers can explodes. Decomposition and combustion preducts may be
toxic. avoid the use of a stream of water to contrcl fire since frothing
can occur.
(2 RS 2 2SR SRS AR 2R 2L 2 2R 2RSSR 2SR 2L R R R R R R R R R R R R R R R
SECTION ¥ HEALTH HAZARD INFORMATION
L2223 222222422 22222 R R R X122 222222222 PR 2 2R R N 2 R R R R R Y PRy R R R R L
PRIMARY ROUTES OF EXPOSURE:
Dermal and Inhalation
ZFFECT OF OVEREXPOSURE:
INHALATION:
Vapor or mist can cause irritation to the nose and threat.
EYE CONTACT:
Liguid or vapor can cause substantial irritation to eyas.
SKIN CONTACT:
Substance can cause moderate irritation to skin.
INGESTICN:
Possibly harmful if swallowed.
DELAYED EFFECTS:
Prolonged or repeated exposure can cause central nervous
depression, nausea, headache and dizziness. Also, substance can
cause allergic reaction.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:
Allergy, eczema or skin conditions.
EMERGENCY AND FIRST AID PROCEDURES:
INHALATION:
Move subject to fresh air. Give artificial respiration if
breathing has stopped.

PAGE 2
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XE 5149

ZYT AND SKIN CCNTACT
Flush eves w1th large amount of water for at least 15 ninutes.
Get p:cmp: nedical attention. Wash skin thoroughly with scap and
water. Remove and wash clothing before reuse.
'“G-ST-ON.
If swallowed dilute by giving 2 glasses of water to drink. See a
shysician. Never give anything by mouth to an unconscious person.
L2 A 222222 AL 222228 222 2222222 2222 2222 XX RS2 R sX YRR 22222 XL RE 24
SECTICHN VI REIACTIVITY INFORMATION
R R N A KR R A R R R R R AN R KR R R R K X K A RN AT A X R AR TR R I AN AR RN AR RRRRXRRNRRTRY
STABIL:TY.
Unstable
CCONDITION TO AVYVOID:
Heat, direct Sunlignt
HAZAPDCUS DECOMPOSITION PRODUCTS:
Carbon nmonoxide, carpon dioxide, oxides of nitrogen
HAZARDOUS POLYMERIZ2ATION:
May cccur.
CONDITION TO AVOID HAZARDCOUS POLTMERIZATION:
Heat, UV radiatien, free radica: initiators, inart gases
INCOMPATIBILITY (MATERIALS TO AVOI
Strong oxidizing materials, iner: cases.
EE 2222 22222 E X AR 22 2222 A R R 22 2 Z R L S E P R R A XS ZE RPN R TR X2 E
SECTION VII SPILL AND LEXX PROCEDURE INFORMATION
E RS AR 222222222 2222222 R R R R AN R N EE A R AN R A RS RE RS SR LR TR R R R T L
STEPS TO BE TAKEN IN CASE MATERIAL T3 S¥D QR SPILLED:
Evacuate the spill area. Wear protective vlatn-“g. Dike and absorb spill
with inert =material. Transfer =0 containers suitable Zor disposal.
Remove contaminated clothing premprly and waen affected siin areas with
soap and water. I spill on a porous suriace, g ound water contamination
must be considered.
WASTE DISPOSAL METHODS:
Incinerate liguid; landfiil or inciperate contaminated 2iXing material
in accordance with local, state, and federal regulations.
IR RS AR SRR SRR S22 RS Rl AR R RS s R s Rl Rz 2R iR R TR S 22 )
SECTION VIII SPECIAL PROTECTION INFOPMATION
(22 R a2 R RS R R R SRS R 2 2 R X2 A2 R 2 R R VX N RS PRI RS TR R R T T R T TR TN
VENTILATION TYPE:
Mechanical local exhaust ventilation at point cf contaminant release.
RESPIRATORY PROTECTION:
wear respirator (VSHA/VIOSH-aDD*ovea) sultable for concentrations and
types of air contaminants encountered.
PROTECTIVE GLOVES:
Impervious gloves
EYE PRCTECTION:
Chenical splash goggles (ANSI Z-87.131)
OTHER PROTECTIVE EQUIPMENT:
Protective clothing, eyewash facility, safety shower.

PAGE 3
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XB 5149

I 2222322222222 222 22 22 22 s s il siidre sl eIz PSS LT LLS

SECTION IX STORAGE AND HANDLING INFORMATION
(T2 X223 2222322223233 2222222232223 ¥R 222222222223 XFXL2X TPV 2224
STORAGE TEMPERATURE:
MAXIMUM 35° C
Avoid all skin contact. May cause allergic reaction. Store indoors in a
co0l, dry area with adequate ventilation. Store out of direct Sunlight.
PLZA SL READ TECHNICAL DATA SHEET BEFORE HANDLING THIS PRODUCT.

L2222 22 282 22 2Rt st it 2R 2 R 2222222222222 2222222 222222

SECTION X TOXICITY INFORMATION
AR AR R R R R R AN R R A R A R A R R R R AN RN R R R RN TR R AR AR AT AR RRTRRERY
IRRITATION:
EYES ~ Substantial
. SKIN - Hoderate
LA R AR AR R R AR RS R s 2 RN RSS2 22 22222

SECTION XI MISCELIANEOUS INFORMATION
L2222 22 XX 22222222232 RLT LR RN EEE LI 2R TN R EL LTS ST T2 LR T
NOTE TO PHYSICIAN:
Allergic dermatitis or respiratory response in susceptible individuals
pay be delayed. It may appear after weeks or even months of frequent and
prolonged contact.
DOT/IATA SHIPPING/PACKAGING INFORMATION
DOT PROPER SHIPPING NAME:
Not Restricted, Plastic Liquids
DOT HAZARD CLASS:
Not Requlated
DOT/UN NUMBER:
Not Available
PACKAGING GRQOUP:
Not Applicable
RCPA STATUS:
Not a hazardous waste under RCRA (40 CFR 261)
CERCLA STATUS:
Not listed
SARA TITLE III - TOXIC CHEMICAL LIST:
This product does not contain toxic chemicals subject to the routine
annual "Toxic Chemical Release Notification" under Section 313 (40 CFR
372,
PENNSYLVANIA RIGHT TO KNOW ACT:
The following is required comp051tlon information.
This product contains:
(1) Aliphatic urethane acrylate resin (TRD SECRET)
(2) Dimethacrylate ester (TRD SECRET)
(3) Diacrylate ester (TRD SECRET)
TOXIC SUBSTANCE CONTROL ACT (TSCA):
INVENTORY STATUS:
Chemical components listed on TSCA inventory.

PAGE 4
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XB 5149

CA ?O..“I\ SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT RULE 443.2%1:
FOLATILE ORGANIC COMPOUNDS:

This product contains 6 mg/liter volatile Organic Compounds. VOC is
Based on Theoratical calculation.
ISSUZ DATE: 03/09/92 REVISION: OOM SUPERSEDES DATE: NA
ISSUZD BY: RAJESH S. PATEL
FCP FURTHER INFORMATION, PLEASE CONTACT: PRODUCT SAFETY DIRECTOR
(222 S S X RE R R ER S22 PRI R R R R FE SR A NI SRR LRI 22222222 2
IHPOP. NT M:SSA"‘Z' vl
iZ INFORMAT CONTAINED HEREIN IS 3AiScD ON DATA CONSIDERED ACCURATE.
EVZIZ, MO W‘R.Rn}i'l":' IS EXPRESSED OR IMPLIZD REGARDING THE ACCURACY OF TEESZ
AT& OR THE RESULTS TO BE OBTAINFD FROM THE THEREOF.

CIZA-GZIGY CORPORATION ASSUMED NO RESPONSIBILITY FOR PERSONAL INJURY OR
FPROPERTY DAMAGE TO VENDEES, USEZRS, OR THIRD PARTIES CAUSED BY THE MATERIAL.
SUCHE VEINDEES OR USERS ASSUME ALIL RISKS ASSCCIATED WITH THE USE COF THE
MATERIAL.

T T I T R T A N X T AN A K P N RN TP A N A A KT AN AT T P A A AN P A R C N A AN TR R AN A XCLRRX TS

ey
[y yvy

s
STANCS

THIS PRODUCT IS CONTINUED TO BE A HAUARDOUS CHEMICAL UNDER THAT STANDARD.

X R R T XA T T R A A R AN AR R AR R R TR XU R AU T 2 A X A A T TR R IR A IR R R R A AN RN TR RN R AR
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OVEREXPOSURE EFFECTS:
CURED POLYURETHAME RESINS ARE PROCTICALLY THERT SUBSTONCES WITH
WD DEGREE OF TOXICITY.
FHECICAL CONDITIONS AGGRSYATED BY EXFUOSURE:
SHIN &MD ZEVE COMDITIONS.
ERMERGENMCY aiD FIRST &ID PROCEDURES-EYES:
IFMMEDIATELY FLUSH EYES WITH WATER FOR &7 LERST LY MINUTES.
LAkl / FHYSICIAM. ’
EMERGEMCY aAWG FIRST &IL PROCEGURES—SHINM:
WatH WITH S0P AND WESTER. REMOVE COMTOMINSTED CLOTHIMG &b
LAUNDER BEFCRE RE--USE.
CEMERCEMCY AND FIRST AID PROCEDURES~INGESTION:
IF CONGIIOUS, GIVE PLENTY OF WATER 7O DRINE., GO
MOT IMDUCE YORITING. Chlkl A PHYSICIAN.
EFERGERIY &MD FIRST fAID PROCEGURES=IHMHGLATION:
REMOVE TO FRESH AIR. GIVE OXYGEM &MD/OR GRTIFICIAL
RESPIRMTION: IF NEERED. Ciabl o PHYSICIAN.
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APPENDIX C

IMPACT ABRASION TEST DATA SHEETS
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Impact Abrasion Test Data Sheet

Material: CIBA-GEIGY 6414-3

Material Coding Name:

Sample 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Sample Average:
Start weight:

4 Hours:

8 Hours:

12 Hours:

Time

4 Hours

8 Hours

12 Hours

Grams

4.4977

4.4842

4.4705

4.4558

CG6414_3

WL

.3002

.6048

.9316

Grams

4.311°
4.2998
4.2832

4.2692

of Start Weight

7194%
3344%

0097%

Sample 2:

Start weight:
4 Hours:
8 Hours:

12 Hours:

258

Granms WL
4.1261

4.1153 .2617
4.0959 .7319

4.0826 1.0543

% Weight Loss

«2806%
+6656%

«9903%
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Impact Abrasion Test Data sheet

Material: CIBA-GEIGY TDP 186-1

Material Coding Name: CGTDP186

Sample 1: Grams WL S8ample 2: Granms SWL
Start weight: 4.4258 Start weight: 4.3552
4 Hours: 4.3955 .6846 4 Hours: 4.3253 .6865
8 Hours: 4.3718 1.2201 8 Hours: 4.3015 1.2330
12 Hours: 4.3299 2.1668 12 Hours: 4.2657 2.0550

Sample Average: Grams
Start weight: 4.3905

4 Hours: 4.3604

8 Hours: 4.3367

12 Hours: 4.2978

Time % of Start Weight % Weight lLoss
4 Hours 99.3144% «6856%
8 Hours 98.7746% 1.2254%
12 Hours 97.8886% 2.1114%
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Impact Abrasion Test Data Sheet

Material: URALITE 3156 from Hexcel

Material Coding Name: URAL3156

260

sample 1: Grams WL Sample 2: Granms WL
Start weight: 4.3097 Start weight: 4.4737
4 Hours: 4.2826 .6288 4 Hours: 4.4484 .5655
8 Hours: 4.2587 1.1834 8 Hours: 4.4306 .9634
12 Hours: 4.2257 1.9491 12 Hours: 4.3868 1.9425
Sample Average: Grams
Start weight: 4.3917
4 Hours: 4.3655
8 Hours: 4.3447
12 Hours: 4.3063
Time : % of Start Weight % Weight Loss
4 Hours 99.4034% «5966%
8 Hours 98.9298% 1.0702%
12 Hours 98.0554% 1.9446%
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Impact Abrasion Test Data Sheet

Material: URALITE 3160 from Hexcel

Material Coding Name: URAL3160

Sample 1: Grams SWL S8ample 2: Grams WL
Start weight: 4.4609 Start weight: 4.0848
4 Hours: 4.4255 .7936 4 Hours: 4.0483 .8936
8 Hours: 4.3974 1.4235 8 Hours: 4.0265 1.4272
12 Hours: 4.3495 2.4973 12 Hours: 3.9945 2.2106

Sample Average: Grams
Start weight: 4.2729

4 Hours: 4.2369

8 Hours: 4.2120

12 Hours: 4.1720

Time % of sStart Weight % _Weight Loss
4 Hours 99.1575% -8425%
8 Hours 98.5747% 1.4253%
12 Hours 97.6386% 2.3614%
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Impact Abrasion Test Data Sheet

Material: URALITE 3500 from Hexcel

Material Coding Name: URAL3500

Sample 1: Grams $WL Sample 2: Grams WL
Start weight: 4.4205 Start weight: 4.2757
4 Hours: 4.3959 «5565 4 Hours: 4.2428 .7695
8 Hours: 4.3553 1.4749 8 Hours: 4.2144 1.4337
12 Hours: 4.3256 2.1468 12 Hours: 4.1989 1.7962

Sample Average: Grams
Start weight: 4.3481

4 Hours: 4.3194

8 Hours: 4.2849

12 Hours: 4.2623

Time % of start Weight % Weight loss
4 Hours 99.3399% «6601%
8 Hours 98.5465% 1.4535%
12 Hours 98.0267% 1.9733%
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Impact Abrasion Test Data Sheet

Material: URALITE 3501 from Hexcel

Material Coding Name: URAL3501

Sample 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Sample Average:
Start weight:

4 Hours:

8 Hours:

12 Hours:

Time

4 Hours

8 Hours

12 Hours

Grams

4.5068
4.4786
4.4502

4.4302

Grams

4.3387
4.3171
4.2985

4.2798

WL

.6257
1.2559

1.6997

% of start Weight

99.5022%

99.0735%

98.6425%

Sample 2:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Grams

4.1705

4.1556

4.1468

4.1294

% Weight loss
.4978%

+9265%

1.3575%

263

WL

3573
.5683

.9855
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Impact Abrasion Test Data Sheet

Material: URALITE 3502 from Hexcel

Material Coding Name: URAL3502

Sample 1: Grams
Start weight: 4.2192
4 Hours: 4.2021
8 Hours: 4.1915

12 Hours: 4.1651

Sample Average: Grams
Start weight: 4.2685

4 Hours: 4.2450

8 Hours: 4.2250

12 Hours: 4.2004

ime % of start Weight
4 Hours 99.4495%
8 Hours 98.9809%

12 Hours 98.4046%

WL

.4053
.6565

1.2822

Sample 2:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Grans

4.3178

4.2878

4.2585

4.2356

1.0191%

1.5954%

264

$WL

.6948
1.3734

1.9037

% Weight lLoss
«5505%
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Impact Abrasion Test Data Sheet

Material: URALITE 3503 from Hexcel

Material Coding Name: URAL3503

Sample 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Sample Average:
Start weight:

4 Hours:

8 Hours:

12 Hours:

Time
4 Hours
8 Hours

12 Hours

Grams

4.1190

4.0984

4.0582

4.0253

Grams

% of Start Weight

3.9980
3.9808
3.9550

3.9329

WL

.5001
1.4761

2.2748

99.5698%

98.9245%

98.3717%

Sample 2: Grams
Start weight: 3.8769
4 Hours: 3.8631
8 Hours: 3.8517

12 Hours: 3.8404

1.0755%

1.6283%

% Weight loss
«.4302%

265

SWL

«3560
.6500

.9415
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Impact Abrasion Test Data Sheet

Material: URALITE 3530 from Hexcel

Material Coding Name: URAL3530

Sample 1: Grams WL Sample 2: Grams SWL
Start weight: 4.5612 Start weight: 4.3164

4 Hours: 4.5334 .6095 4 Hours: 4.2675 1.1329

8 Hours: 4.5096 1.1313 8 Hours: 4.2370 1.8395

12 Hours: 4.4673 2.0587 12 Hours: 4.1786 3.1925

Sample Average: Grams
Start weight: 4.4388

4 Hours: 4.4005

8 Hours: 4.3733

12 Hours: 4.3230

Time % _of start Weight % Weight lLoss
4 Hours 99.1372% .8628%
8 Hours 98.5244% 1.4756%
12 Hours 97.3912% 2.6088%
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Impact Abrasion Test Data Sheet

Material: URALITE 3534 from Hexcel

Material Coding Name: URAL3534

Sample 1: Grams $WL Sample 2: Grams $WL
Start weight: 4.3279 Start weight: 3.9923
4 Hours: 4.3199 .1848 4 Hours: 3.9735 .4709
8 Hours: 4.3108 .3951 8 Hours: 3.9688 .5886
12 Hours: 4.2891 .8965 12 Hours: 3.9422 1.2549

Sample Average: Granms
Start weight: 4.1601
4 Hours: 4.1467
8 Hours: 4.1398
12 Hours: 4.1157
Time % of start Weight % Weight Loss
4 Hours 99.6779% -3221%
8 Hours 99.5120% -4880%
12 Hours 98.9327% 1.0673%
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Impact Abrasion Test Data Sheet

Material: CONATHANE TU-900 from Conap

Material Coding Name: COPTU900

Sample 1:

start weight:
4 Hours:
8 Hours:

12 Hours:

Sample Average:

268

Grams SWL S8ample 2: Grams SWL
3.8594 Start weight: 4.0469

3.8552 .1088 4 Hours: 4.0427 .1038
3.8506 .2280 8 Hours: 4.0378 2249
3.8459 .3498 12 Hours: 4.0333 .3361

Grams

Start weight: 3.9532

4 Hours: 3.9489

8 Hours: 3.9442

12 Hours: 3.9396

Time
4 Hours
8 Hours

12 Hours

% of start Weight

99.8912%
99.7723%

99.6560%

% Weight Loss
.1088%

«2277%

«3440%
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Impact Abrasion Test Data Sheet

Material: CONATHANE TU-956 from Conap

KMaterial Coding Name: COPTU956

Sample 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Sample Average:

Start weight: 4.2784

4 Hours: 4.2742

8 Hours: 4.2689

12 Hours: 4.2627

Time
4 Hours
8 Hours

12 Hours

Grams %WL Sample 2: Grams $WL

4.1456 Start weight: 4.4112

4.1415 .0984 4 Hours: 4.4069 .0975

4.1363 2243 8 Hours: 4.4016 .2176

4.1305 .3642 12 Hours: 4.3949 «3695

Grams

% of Start Weight % Weight Loss
99.9018% .0982%
99.7780% «2220%
99.6330% «3670%
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Impact Abrasion Test Data Sheet

270

Material: CONATHANE TU~961 from Conap

Material Coding Name: COPTU961

Sample 1: Grams $WL Sample 2: Grans $WL
Start weight: 4.4546 Start weight: 4.4184
4 Hours: 4.4367 .4018 4 Hours: 4.3966 .4934
8 Hours: 4.4209 .7565 8 Hours: 4.3776 .9234
12 Hours: 4.3897 1.4569 12 Hours: 4.3516 1.5119
Sample Average: Grams
Start weight: 4.4365
4 Hours: 4.4167
8 Hours: 4.3993
12 Hours: 4.3707
Time % _of start Weight % _Weight Loss
4 Hours 99.5537% «4463%
8 Hours 99.1615% -8385%
12 Hours 99.5168% 1.4832%
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Impact Abrasion Test Data Sheet

Material: CONATHANE TU-981 from Conap

Material Coding Name: COPTU981

Sample 1: Grans SWL Sample 2: Grams WL
Start weight: 4.1594 Start weight: 3.9570
4 Hours: 4.1382 .5097 4 Hours: 3.9368 .5105
8 Hours: 4.1154 1.0578 8 Hours: 3.9152 1.0564
12 Hours: 4.0978 1.4810 12 Hours: 3.8984 1.4809

Sample Average: Grams
Start weight: 4.0582

4 Hours: 4.0375

8 Hours: 4.0153

12 Hours: 3.9981

Time % of Start Weight % Weight Loss
4 Hours 99.4899% .5101%
8 Hours 98.9429% 1.0571%
12 Hours 98.5190% 1.4810%
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Impact Abrasion Test Data Sheet

Material: HAPFLEX 595 from Hapco

Material Coding Name: HPF595

Sample 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Sample Average:

272

Grams WL Sample 2: Grams WL
4.4341 Start weight: 4.4734
4.3963 .8525 4 Hours: 4.4603 .2928

4.3856 1.0938

4.3795 1.2314

Grams

Start weight: 4.4538

4 Hours: 4.4283

8 Hours: 4.4196

12 Hours: 4.4100

Time

4 Hours

8 Hours

12 Hours

of Start Weight
99.4275%

99.2321%

99.0166%

8

12

Hours: 4.4536 .4426

Hours: 4.4404 <7377

% Weight Loss
.5725%

«7679%

«.9834%
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Impact Abrasion Test Data sheet

Material: HAPFLEX 595 HP from Hapco

Material Coding Name: HPF595HP

Sample 1: Grams SWL Sample 2: Grams WL
Start weight: 4.3519 Start weight: 4.3648
4 Hours: 4.3342 -4067 4 Hours: 4.3501 «3392
8 Hours: 44,3245 «6296 8 Hours: 4.3363 .6554
12 Hours: 4.3083 1.0019 12 Hours: 4.3175 1.0861

Sample Average: Grams
Start weight: 4.3584

4 Hours: 4.3422

8 Hours: 4.3304

12 Hours: 4.3129

Time % of start Weight % Weight Loss
4 Hours 99.6283% «3717%
8 Hours 99.3576% «6424%
12 Hours 98.9560% 1.0440%
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Impact Abrasion Test Data Sheet

Material: HAPFLEX 665 from Hapco

Material Coding Name: HPF665

Sample 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Ssample Average:
Start weight:

4 Hours:

8 Hours:

12 Hours:

Time

4 Hours
8 Hours

12 Hours

Grams

4.4741

4.4416

4.4273

4.3944

Grams

4.5030

4.4766

4.4523

4.4223

WL

.7264
1.0460

1.7814

% _of Start Weight

99.4137%

98.8741%

98.2079%

Sample 2:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Grams

4.5319
4.5115
4.4773

4.4502

1.1259%

1.7921%

274

WL

.4501
1.2048

1.8028

% Weight Loss
.5863%
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Impact Abrasion Test Data Sheet

Material: HAPFLEX 665 HP from Hapco

Material Coding Name: HPF665HP

Sample 1: Grams $WL Sample 2: Grams WL
Start weight: 4.3217 Start weight: 4.4621
4 Hours: 4.3181 .0833 4 Hours: 4.4382 .5356
8 Hours: 4.2968 .5762 8 Hours: 4.4189 .9682
12 Hours: 4.2744 1.0945 12 Hours: 4.3763 1.9229

Sample Average: Grams
start weight: 4.3919

4 Hours: 4.3782

8 Hours: 4.3579

12 Hours: 4.3254

Time % of start Weight % Weight Loss
4 Hours 99.6881% «3119%
8 Hours 99.2258% «7742%
12 Hours 98.4858% 1.5142%
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Impact Abrasion Test Data Sheet

Material: HAPCAST 3730/7 from Hapco

Material Coding Name: HP3730_7

Sample 1: Granms WL Ssample 2:
Start weight: 10.0536 Start weight:
4 Hours: 9.9655 .8763 4 Hours:
8 Hours: 9.8861 1.6661 8 Hours:
12 Hours: 9.8257 2.2668 12 Hours:
Sample Average: Grams
Start weight: 9.9253
4 Hours: 9.8280
8 Hours: 9.7554
12 Hours: 9.6979
Time % of Start Weight
4 Hours 99.0197%
8 Hours 98.2882%
12 Hours 97.7089%

Granms

9.7970
9.6905
9.6246

9.5701

1.7118%

2.2911%

276

WL

1.0871
1.7597

2.3160

% Weight Loss
«.9803%
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Impact Abrasion Test Data Sheet

Material: HAPCOAT 597 from Hapco

Material Coding Name: HPCT597

277

Sample 1: Grams $WL Sample 2: Grams SWL

Start weight: 4.4453

4 Hours: 4.4342 «2497 4

8 Hours: 4.4224 .5152 8

12 Hours: 4.4073 .8548 12

Sample Average: Grams
Start weight: 4.6042
4 Hours: 4.5928
8 Hours: 4.5814
12 Hours: 4.5638
Time % of Sstart Weight
4 Hours 99.7524%
8 Hours 99.5048%
12 Hours 99.1225%

Start weight: 4.7630

Hours: 4.7514 .2435
Hours: 4.7403 4766

Hours: 4.7203 .8965

% Weight Loss
«2476%

«.4952%

«8775%
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Impact Abrasion Test Data Sheet

Material: HAPCOAT 667 from Hapco

Material Coding Name: HPCT667

Sample 1: Grams $WL Sample 2: Grams SWL
Start weight: 4.7866 Start weight: 4.7015
4 Hours: 4.7699 .3489 4 Hours: 4.6742 . 5807
8 Hours: 4.7385 1.0049 8 Hours: 4.6457 1.1869
12 Hours: 4.6953 1.9074 12 Hours: 4.6121 1.9015

Sample Average: Grams
Start weight: 4.7441

4 Hours: 4.7221

8 Hours: 4.6921

12 Hours: 4.6537

Time % of start Weight % Weight Loss
4 Hours 99.5363% -4637%
8 Hours 98.9039% 1.0961%
12 Hours 98.0945% 1.9055%
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Impact Abrasion Test Data Sheet

Material: HAPCAST 5730 from Hapco

Material Coding Name:

Sample 1: Grams WL

Start weight: 5.9419

4 Hours: 65.8405 1.7065

8 Hours: 5.7516 3.2027

12 Hours: 5.6984 4.0980

Sample Average: Grams
start weight: 5.9023
4 Hours: 5.8220
8 Hours: 5.7374
12 Hours: 5.6693
Time % of start Weight
4 Hours 98.6395%
8 Hours 97.2062%
12 Hours 96.0524%

HPCS5730

Sample 2:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Grans

5.8627
5.8034
5.7232

5.6401

2.7928%

3.9476%

279

WL

1.0115
2.3794

3.7969

% Weight lLoss
1.3605%
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Impact Abrasion Test Data Sheet

Material:

301/308 EPOXICAL from U.S. GYPSUM

Material Coding Name: EPOXICAL

Sample 1: Granms WL Sample 2: Grams $WL
Start weight: 4.9507 Start weight: 5.3588

4 Hours: 4.8811 1.4059 4 Hours: 5.2710 1.6384

8 Hours: 4.8205 2.6299 8 Hours: 5.1921 3.1108

12 Hours: 4.7855 3.3369 12 Hours: 5.1070 4.6988

Sample Average: Grams

Start weight: 5.1548

4

8

12

3
E.

4 Hours
8 Hours

12 Hours

Hours: 65.0761
Hours: 65.0063

Hours: 4.9463

% of sStart Weight % Weight Loss
98.4733% 1.5267%
97.1192% 2.8808%
95.9552% 4.0448%
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Impact Abrasion Test Data S8heet

Material: MASTER CAST 703 from Kindt-Collins

Material Coding Name: MASTR703

281

S8ample 1: Grams %WL Sample 2: Grams WL
Start weight: 6.2124 Start weight: 6.5286
4 Hours: 6.1427 1.1219 4 Hours: 6.4664 .9527
8 Hours: 6.1050 1.7288 8 Hours: 6.4037 1.9131
12 Hours: 6.0595 2.4612 12 Hours: 6.3526 2.6958
Sample Average: Grams
Start weight: 6.3705
4 Hours: 6.3046
8 Hours: 6.2544
12 Hours: 6.2061
Time % of start Weight % Weight Loss
4 Hours 98.9655% 1.0345%
8 Hours 98.1775% 1.8225%
12 Hours 97.4194% 2.5806%
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Impact Abrasion Test Data Sheet

Material: ULTRALLOY 40 from Hapco

Material Coding Name: ULTRALA40

Sample 1: Grams SWL Sample 2: Grams WL
Start weight: 4.6496 Start weight: 4.6355

4 Hours: 4.4669 3.9294 4 Hours: 4.5505 1.8337

8 Hours: 4.3151 7.1942 8 Hours: 4.4105 4.8538

12 Hours: 4.1663 10.3944 12 Hours: 4.3266 6.6638

Sample Average: Grams
Start weight: 4.6412

4 Hours: 4.5087

8 Hours: 4.3628

12 Hours: 4.2465

Time % of start Weight % Weight Loss
4 Hours 97.1451% 2.8549%
8 Hours 94.0016% 5.9984%
12 Hours 91.4957% 9.5043%
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Impact Abrasion Test Data Sheet

Material: ULTRALLOY 50 from Hapco

Material Coding Name: ULTRALS50

Sample 1: Grans $WL Ssample 2: Granms SWL
Start weight: 4.6645 Start weight: 4.7258
4 Hours: 4.5046 3.4280 4 Hours: 4.6158 2.3276
8 Hours: 4.3703 6.3072 8 Hours: 4.5105 4.5558
12 Hours: 4.2797 8.2495 12 Hours: 4.4145 6.5872

Sample Average: Grams
Start weight: 4.6952

4 Hours: 4.5602

8 Hours: 4.4404

12 Hours: 4.3471

Time % of start Weight % Weight Loss
4 Hours 97.1247% 2.8753%
8 Hours 94.5732% 5.4268%
12 Hours 92.5860% 7.4140%
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Impact Abrasion Test Data Sheet

Material: PLAZ-TEC CERAMIC COMPOSITE from J&J Corp.

Material Coding Name: CERAMIC

Sample 1: Grams WL Sample 2: Grams $WL
Start weight: 7.2754 Start weight: 7.2213
4 Hours: 7.2184 .7835 4 Hours: 7.1541 .9306
8 Hours: 7.1661 1.5023 8 Hours: 7.1069 1.5842
12 Hours: 7.0866 2.5950 12 Hours: 7.0483 2.3957

S8ample Average: Grams
Start weight: 7.2484

4 Hours: 7.1863

8 Hours: 7.1365

12 Hours: 7.0675

Time % of start Weight % Weight Loss
4 Hours 99.1433% «8567%
8 Hours 98 .4562% 1.5438%
12 Hours 97.5043% 2.4957%
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Impact Abrasion Test Data Sheet

Material: PLAZ-TEC FIBERGLASS CERAMIC from J&J Corp.

Material Coding Name:

Sample 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Grams $WL
5.2422

5.1680 1.4154
5.0557 3.5577

4.9994 4.6316

Sample Average: Grams

Start weight: 5.1876

4 Hours: 5.1063

8 Hours: 5.0066

12 Hours: 4.9434

Time

4 Hours
8 Hours

12 Hours

% of start Weight

98.4328%
96.5109%

95.2926%

FIBERCER

Sample 2:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Grams

5.1329

5.0445

4.9574

4.8874

3.4891%

4.7074%

285

WL

1.7222
3.4191

4.7829

% Weight Loss
1.5672%
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Impact Abrasion Test Data BSheet

Material: PHOTOPOLYMER LMB 5086 from Ciba-Geigy

Material Coding Name: LMB5086

Sample 1: Grams $WL Sample 2: Grams SWL
Start weight: 4.5708 Start weight: 4.5653
4 Hours: 4.5258 .9845 4 Hours: 4.5105 1.2004
8 Hours: 4.4856 1.8640 8 Hours: 4.4652 2.1926
12 Hours: 4.4170 3.3648 12 Hours: 4.4008 3.6033

Sample Average: Grams
Start weight: 4.5681
4 Hours: 4.5182
8 Hours: 4.4754
12 Hours: 4.4089
Time % of sStart Weight % Weight Loss
4 Hours 98.9076% 1.0924%
8 Hours 97.9707% 2.0293%
12 Hours 96.5150% 3.4850%
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Impact Abrasion Test Data Sheet

Material: RENSHAPE from Ciba-Geigy

Material Coding Name: RENSHAPE

Sample 1: Grams $WL Sample 2: Grams SWL
Start weight: 2.7040 Start weight: 2.6854

4 Hours: 2.6493 2.0229 4 Hours: 2.6568 1.0650

8 Hours: 2.5922 4.1346 8 Hours: 2.6046 3.0089

12 Hours: 2.5464 5.8284 12 Hours: 2.5284 5.8464

S8ample Average: Grams
Start weight: 2.6947

4 Hours: 2.6531

8 Hours: 2.5984

12 Hours: 2.5374

Time % of start Weight % Weight Loss
4 Hours 98.4562% 1.5438%
8 Hours 96.4263% 3.5737%
12 Hours 94.1626% 5.8374%
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Impact Abrasion Test Data Sheet

Material: AISI 1020 LOW CARBON STEEL

Material Coding Name: AISI1020

Samples 1:

Start weight:
4 Hours:
8 Hours:

12 Hours:

Grams

32.5832

32.5809

32.5788

32.5729

Sample Average: Granms

Start weight: 31.9510

4 Hours: 31.9489

8 Hours: 31.9453

12 Hours: 31.9410

Time

4 Hours

8 Hours

12 Hours

% of sStart Weight

%WL Sample 2:

Start weight:
.0071 4 Hours:
.0135 8 Hours:
.0316 12 Hours:

99.9934%

99.9822%

99.9687%

Grams
31.3188
31.3169
31.3118

31.3091

% Weight loss
.0066%

«0178%

.0313%
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WL

.0061
. 0224

.0310
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Impact Abrasion Test Data Sheet

Material: 304 STAINLESS STEEL

Material Coding Name: SS304

Sample 1: Grams SWL Sample 2: Granms SWL
Start weight: 28.1174 Start weight: 28.0050
4 Hours: 28.1131 .0153 4 Hours: 28.0015 .0125
8 Hours: 28.1108 .0235 8 Hours: 27.9986 .0229
12 Hours: 28.1086 .0313 12 Hours: 27.9964 .0307

Sample Average: Grans
Start weight: 28.0612

4 Hours: 28.0573

8 Hours: 28.0547

12 Hours: 28.0525

Time % of start Weight % Weight Loss
4 Hours 99.9861% «.0139%
8 Hours 99.9768% .0232%
12 Hours 99.9690% «0310%
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Impact Abrasion Test Data Sheet

Material: SILICON BRONZE

Material Coding Name: SILIBRON

290

Sample 1: Grams $WL Sample 2: Grams $WL
Start weight: 32.8718 Start weight: 33.0597
4 Hours: 32.8203 .1567 4 Hours: 33.0108 .1479
8 Hours: 32.7906 .2470 8 Hours: 32.9699 .2716
12 Hours: 32.7574 . 3480 12 Hours: 32.9353 .3763
Sample Average: Grams
Start weight: 32.9658
4 Hours: 32.9{?6
8 Hours: 32.8863
12 Hours: 32.8464
Time % of Start Weight % Weight lLoss
4 Hours 99.8477% «1523%
8 Hours 99.7406% +2594%
12 Hours 99.6378% «3622%
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Impact Abrasion Test Data Sheet

Material: CLASS 30 GRAY IRON

Material Coding Name: CASTIRON

Sample 1: Granms

Start weight: 28.
4 Hours: 28.
8 Hours: 28.

12 Hours: 28.

Sample Average:
Start weight:

4 Hours:

8 Hours:

12 Hours:

Time % of Start Weight

4 Hours
8 Hours

12 Hours

5813
5737
5624

5553

Grams
29.3017
29.2918
29.2778

29.2677

SWL Sample 2:

Start weight:
.0266 4 Hours:
.0661 8 Hours:

.0910 12 Hours:

99.9662%

99.9184%

99.8840%

Granms
30.0221
30.0098
29.9932

29.9801

% Weight Loss
.0338%
.0816%

«1160%
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WL

.0410
.0963

.1399
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APPENDIX D

SLOPE COMPARISONS OF REMAINING MATERIALS
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CIBA-GEIGY £6414-3
versus CLASS 30 GRAY [|RON

CLASS 30
6414-3 GRAY 1RON
w—— L ——

PERCENT WEIGHT LOSS

ke e
0 HOURS 4 HOURS 8 HOURS 12 HOWRS

TIME

denotes percentage welght loss compar isons

CIBA-GEIGY TDP 186-1
versus CLASS 30 GRAY IRON

CLASS 30

TOP 186-1 GRAY 1RON

———— ————————
3 PERCENT WEIGHT LOSS
2K R
] S ]
o e e

0 HOURS 4 HOURS 8 HOURS 12 HOURS

TIME

genotes percentage welight oSS compar (sons
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HEXCEL URALITE 3156
versus CLASS 30 GRAY |RON

URALITE CLASS 30
3156 GRAY IRON

A, ——
2. BERCENT WEIGHT LOSS
1.5} .
1.0} -
0.5 .
0.0 -l

0 HOURS 4 HOURS 8 HOURS 12 HOURS
TIME

danotes percentage welight loss compar isons

HEXCEL URALITE 3160
versus CLASS 30 GRAY |RON

URALITE CLASS 30
3160 GRAY IRON
n— maserm—

3 PERCENT WEIGHT LOSS

o — s
0 HOURS 4 HOURS 8 HOURS 12 HOURS

T IME

denotes percentage welght |oss compar isons
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HEXCEL URALITE 3500
versus CLASS 30 GRAY IRON

URALITE CLASS 30
3300 GRAY |RON
S— annnawem.

o PERCENT WEIGHT LOSS

1.5

e r—r:
0 HOURS 4 HOURS 8 HOuRS 12 HOURS

TIME

denotes percentage weight |08s compar |sons

HEXCEL URALITE 3501
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