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(57) L invention concerne un revétement pulveérisable
avant des proprictes de reduction ou d’absorption de
vibrations et d’agressions dues au bruit. Ces
compositions renferment entre 10 et 60 % d’une resine
¢poxyde flexible, entre 5 et 40 % en poids d’une
formulation de résimne ¢poxyde nigide et un agent de
durcissement pour les fractions ¢poxyde des deux
résines. Dans un deuxieme mode de réalisation,
I"invention concerne un procede de reveétement d’un
substrat en vue de réduire les effets de vibrations et
d’agressions dues au bruit sur le substrat ou sur les
personnes se trouvant pres du substrat, lequel procede
consiste a pulveriser ladite composition sur un substrat et
a durcir la résine sur ce substrat. Dans un troisieme mode
de réalisation, 1'invention concermne un substrat
impregne, tel qu’il a ete decrit ci-dessus, preésentant des
proprictes ameliorées contre les vibrations et les
agressions dues au bruit. Les revétements de 1 invention
permettent d’obtenir de bonnes proprieteés antibruit et
antivibrations, ainsi qu'une resistance excellente a la
corrosion et a l’abrasion. Le procede¢ de I'mvention
permet de revétir facilement des objets de forme
irregulicre.

I*I Industrie Canada  Industry Canada

(57) The invention 1s a sprayable coating having noise
vibration and harshness reduction or absorption
properties. Such composition comprises from 10 to 60
percent of the flexible epoxy resin, from 5 to 40 percent
by weight of a rigid epoxy resin formulation, and a
curing agent for the epoxy moieties of the two resins. In
another embodiment, the invention 1s a method of
coating a substrate to reduce the mmpact of noise
vibration and harshness on the substrate or users of the
substrate, which process comprises spraying the above
defined composition onto a substrate and curing the resin
on such substrate. In yet another embodiment the
invention 1s a coated substrate described herein before
having enhanced noise wvibration and harshness
properties. The coatings of the invention provide for
o00d noise and vibration properties, excellent corrosion
resistance and abrasion resistance. The process of the
invention allows for coating 1irregular shaped object in an
€asy manner.
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FLEXIBLE EPOXY SOUND DAMPING COATINGS

This application relates to flexible epoxy coatings which have sound damping

properties and to processes for applying such coatings to substrates.

Many transportation vehicles, electronic device apparatuses, and machines
are subjected to noise and vibration due to the environments within which they are placed or
used. Such noise and vibration can present problems in their use or function and may be
annoying or harmful to the users of such devices or apparatuses. Theretore, there Is a need
to reduce the impact of such noise and vibration on the apparatuses, devices and users
thereof. In many applications, noise and vibration is reduced by placing in or fixing to such
vehicles or devices extensional dampers. Extensional dampers are composite pads
comprised of a viscoelastic polymer or resin, filler and additive composition layer having on
one side of such layer a pressure sensitive or hot melt adhesive. These are applied to the
vibrating substrate. Such plates are difficult to affix to or shape around odd shaped parts,

such as the interior of automobiies.

In addition, certain coatings are placed in or sprayed on parts of the underside
exterior painted surfaces of such transportation vehicles. Such coatings are usually used for
corrosion protection by providing abrasion or stone-impact resistance for the painted

surfaces.

Typically such coatings are tough, elastic polyviny! chioride based and do not
provide significant noise and vibration reduction. In some embodiments, epoxy or moditied
epoxy resin formulations are used as electro-deposition coatings for corrosion protection.
Unfortunately, epoxy or modified epoxy resin formulations typically form brittle or highly
cross-linked networks, at thickness’ which have limited effect with respect to reducing the

impact of noise and vibration on the user of such devices.

What is needed is a multifunctional coating which provides noise and vibration
reduction in combination with corrosion protection and anti-abrasion properties. What is

further needed is such a coating which is sprayable and can easily be placed or coated on
odd shaped objects.

The invention is a multifunctional, sprayable coating having noise anad
vibration attenuation or absorption properties. Such composition comprises from 10 to 60
percent of the flexible epoxy resin, from 5 to 40 percent by weight of a liquid bisphenol based

epoxy resin formulation, and a curing agent for the epoxy moieties of the two resins.



O33R (MR DS O AL IRG MO HEA TP\ CED LAl A48 b o8 L 51 st s e i Bt

CA 023043539 2000-03-24

WO 99/16840 PCT/US98/19529

In another embodiment, the invention is a method of coating a substrate to
improve the noise and vibration properties of the substrate, which process comprises

spraying the above defined composition on to a substrate and curing the resin on such

substrate.

5 In yet another embodiment the invention is a coated substrate described

hereinbefore having enhanced noise and vibration attenuation.

The coatings of the invention provide for good noise and vibration attenuation,
excellent corrosion resistance, impact resistance and abrasion resistance. The process of
the invention allows for coating irregular shaped objects in a cost effective way and allows

10 complete surface contact of the coating on the substrate.

Important in developing a coating which has good sound abatement
properties, abrasion resistance, impact resistance, corrosion resistance and substrate wet
out, is the selection of the epoxy resins used in the formulation or coating. More particularly
a balance of flexible epoxy resins and rigid epoxy resins achieves the desired results. As

15 used herein, rigid epoxy resins refer to epoxy resins having bisphenol moieties in the
backbone of the epoxy resin. Representative of preferred bisphenol resins useful in this
invention are those disclosed in US Patent 5,308,895 at column 8, line 6 and represented by
Formula 6. Preferably the rigid epoxy resin is a liquid epoxy resin or a mixture of a solid

epoxy resin dispersed in a liquid epoxy resin. The most preferred rigid epoxy resins are
20  bisphenol-A based epoxy resins and bisphenol-F based epoxy resins.

Flexible epoxy resins as used herein refer to epoxy resins having elastomeric
chains in the backbone. Representative of such elastomeric chains are polyether chains
which are preferably prepared from one or more alkylene oxides. Representative examples
of these flexible epoxy resins are those described in US Patent 5,308,895 at column 8, line 9

25 and formula 9 and the description thereof following. Preferably the flexible epoxy resin

contains in its backbone ethylehe oxide, propylene oxide or a mixture thereof.

The mixture of flexible and rigid epoxy resins should be such that the peak
glass transition temperature of the formulation, as determined by dynamic mechanical

measurements of the loss modulus, is -30°C or greater and preferably 10°C or greater.

30 Preferably the peak glass transition temperature is 100°C or less and more preterably 50°C
or less. In a preferred embodiment, the glass transition should be a broad and high glass

transition with respect to temperature and frequency, preferably the breadth of the glass
transition temperature is greater than 80°C and more preferably 100°C. Preferably the

2
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flexible epoxy resin is present in the formulation in an amount of 10 percent by weight or
greater, more preferably 20 percent by weight or greater, even more preferably 25 percent
by weight or greater based on the weight of the formulation. Preferably the amount of the
flexible epoxy resin present in the formulation is 60 percent by weight or less and more
preferably 50 percent by weight or less. A preferred flexible epoxy resin is DER™732 epoxy

resin available from The Dow Chemical Company.

The amount of rigid epoxy resin present is preferably 5 percent by weight or
greater and more preferably 10 percent by weight or greater based on the weight of the
formulation. The amount of rigid epoxy resin present in the formulation is preferably 40
percent by weight or less and more preferably 30 percent by weight or less based on the

weight of the formulation.

The formulation should have a viscosity such that the formulation is sprayable
using a airless sprayer which atomizes the formulation. Preferably the formulation has a

viscosity of 150,000 centipoise or less and more preferably 100,000 centipoise or less.

The formulation further comprises a curing agent for the epoxy resin. The
curing agent can be any curing agent useful with epoxy resins and known to one skilled in
the art. Representative curing agents are disclosed in US Patent 5,308,895 at column 11,
line 8 to column 12 line 47. More preferably the curing agent is an amine terminated
polyether, such as Jeffamine amine terminated polyether available from Huntsman
Chemical, anhydrides, including dianhydrides, and cyandiamides or dicyandiamides and
derivatives thereof. Most preferred curing agents are the dicyandiamides and the derivatives
thereof. The choice of the curing agent will effect the form of the composition, whether it is a
one-part or a two-part composition, sheif stability, final performance properties and the
curing temperature of the composition. For a two-component composition, an amine
terminated polyether or an anhydride curing agent may be used. For a one-component

formulation, a dicyanamide curing agent may be used.

The curing agent in relation to the epoxy resin is used in an amount such that
the ratio of epoxy groups to epoxy reactive groups is 0.7 to 1 to 1.3 to 1. The curing agent
may be present in an amount of from 0.5 to 7 percent by weight based on the amount of the
total formulation. It is preferable that there be a slight excess of epoxy moieties to epoxy
reactive moieties such that the range is 1.05to 1 to 1.1 to 1.

The composition may further comprise a catalyst for the reaction of an epoxy

resin with an epoxy curative compound. Such catalysts are well known to those skilled in the

3
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art, and include those described in US Patent 5,344,856. The preferred classes of catalysts
are the ureas, imidazoles, and boron trihalides with the ureas being the most preferred
catalysts. Of the boron trihalides, boron triflouride is the most preferred because
formulations using this catalyst demonstrate significantly better stability when compared to
other boron trihalides. The catalyst amount used may vary depending upon the desired
reactivity and shelf stability. Preferably the catalyst is present in an amount 0f 0.1 to 5

weight percent based on the weight of the weight of the formulation.

The formulation may further contain a plasticizer to modify rheological
properties to a desired consistency. The plasticizer should be free of water, inert to
isocyanate groups, and compatible with the polymer. Such material may be added to the
reaction mixtures for preparing the prepolymer or the adduct, or to the mixture for preparing
the final formulation, but is preferably added to the reaction mixtures for preparing the
prepolymer, so that such mixtures may be more easily mixed and handled. Suitable
plasticizers and solvents are well-known in the art and include diocty! phthalate, dibutyl
phthalate, a partially hydrogenated terpene commercially available as “HB-40", trioctyl
phosphate, trichloropropylphosphate, epoxy plasticizers, toluene-sulfamide, chloroparaffins,
adipic acid esters, xylene, 1-methyl-2-pyrrolidinone and toluene. The amount of plasticizer
used is that amount sufficient to give the desired rheological properties and disperse the
components in the formulation. Preferably the plasticizer is present in an amount of O
percent by weight or greater, more preferably 0.5 percent by weight or greater based on
formulation. The plasticizer is preterably present in an amount of 30 percent by weight or

less, more preferably 20 percent by weight or less and most preferably 10 percent by weight

or less based on the weight of the formulation.

The formulation may further comprise one or more fillers. Fillers are used to
control the viscosity, rheology, shelf stability, specific gravity and cured performance
properties, such as vibration damping, corrosion resistance, impact resistance and abrasion
resistance. The fillers may be spherical or platy. As used herein platy means the particles
have a high aspect ratio. High aspect ratio fillers include as talc, mica and graphite.
Preferred high aspect ratio fillers include Phologopite mica having a median particle size of
20 to 70 microns {micrometers) and most preferably 50 microns (micrometers). High aspect
ratio fillers are used to control vibration damping properties. Spherical fillers include
carbonates. Spherical fillers are used to control density and rheology, viscosity and cost.
Preferably a package of a spherical filler such as calcium carbonate and a high aspect ratio

filler are both present. Preferably the spherical filler is present in an amount of 0 percent by

4
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weight or greater, and more preferably 10 percent by weight or greater. Preferably the
spherical filler is present in an amount of 50 percent by weight or less and more preferably
30 percent by weight or less. Preferably the high aspect ratio fillers Is present in an amount
of 5 percent by weight or greater, and more preferably in an amount of 10 percent by weight
or greater. Preferably the high aspect ratio fillers is present in an amount of 40 percent by

weight or less and more preferably in an amount of 30 percent by weight or less.

In another embodiment, the formulation may further comprise a reactive
diluent such as mono-functional epoxide and other reactive diluents known to those skilled In

the art. One preferred reactive diluent is tertiary butyl glycidyl ether.

The formulation of the invention may be a two-part or a one-part formulation
depending on the curing agent and the temperature at which the curing agent begins to cure
the epoxy resin. If the curing agent is reactive at room temperature, the formulation must be
a two-part formulation and if the curing agent is reactive at significantly higher temperatures,
the formulation can be a one or a two-part formulation with the cure initiated by exposing the

formulation to heat.

The process of the invention involves contacting the formulation with a
substrate. The substrate can be any substrate for which corrosion protection and abrasion
protection and sound damping or abatement is desired. Such substrate can be metal, wood,
plastic, fiber reinforced plastic . The formulation can be used in a wide variety of industries
including the automotive industry, in the appliance industry and in the construction industry.
The formulation is particularly advantageous in that it is sprayable and can be sprayed on

irregular shaped objects such as the bodies of automobiles.

The formulation of the invention can be contacted with the substrate by any
means known in the art, for instance by painting on, spraying on, or spreading it on the
substrate. Preferably the composition is sprayed on the substrate. Preferably a high volume
high pressure airless sprayer which atomizes the composition is used. More preterably the
airless sprayer has a 45 to 1 ratio with a double ball or check valve style pump and with an
inlet air pressure of 50 to 90 psi (344 kPa to 621 kPa). Once the formulation is contacted
with the substrate, the formulation is allowed to cure. For those compositions where room
temperature cure occurs no further steps need to be taken. Room temperature cure
generally occurs with anhydride and amine terminated polyether curing agents. With
cyandiamide or dicyandiamide curing agents the coated substrate should be exposed to

elevated temperatures to affect cure. 1,12-dodecy! anhydride can be used in one-part

5
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compositions and cures at elevated temperatures. Preferable lower cure temperatures are
generally 0°C or greater more preferably 40°C or greater and most preferably 60°C or
greater. Preferably the cure temperature is 190°C or less, more preferably 150°C or less
and most preferably 140°C or less. Another aspect to the invention is a substrate as
described hereinbefore having a coating thereon a sound damping abrasion resistant,

corrosion resistant coating. Preferably the coating is 1.5 mm or greater and preterably the

coating is 2.5 mm or |ess.

The coating of the invention preferably provides a composite loss factor of
0.05 or greater as measured using the composite loss factor test protocol given by
SAE J1637 with a 2 mm coating. More preferably the peak loss modulus of the coating

should be greater than 300 units in the desired operating temperature range.

As used herein, the following test protocol were used to test coated substrates of the
invention: sound abatement properties are measured according to SAE J1637 Laboratory
Measurement Of The Damping Properties Of Materials On A Supporting Steel Beam and or
dynamic mechanical analysis (tangent delta at resonant frequency of 2 Hz over a
temperature sweep at 5°C/minute); corrosion resistance is measured by subjecting coated
panels to 336 hour in salt fog, 168 hour in 100 percent relative humidity at 38°C and 336
hour heat aging at 70°C and measuring loss of adhesion or other critical properties; abrasion
resistance is measured according to ASTM D968-93 with modified abrasive; stone impact
resistance is measured with a Gravelometer using 8-12 mm stones and coated paneis
equilibrated at -30°C according to SAE J400 Method |l Specific Embodiments

The following examples were provided to illustrate the invention, but are not
intended to limit the scope thereof. All parts and percentages are by weight uniess
otherwise indicated.

In the following Examples the coatings were prepared by batch mixing the
components under high speed, high shear agitation. The process includes three steps: all
liquid resins, curatives and platy fillers are mixed first for 20 minutes and degassed at 30
mmHg; spherical fillers and glass spheres are added and the mixture is mixed for 20 minutes
and degassed at 30 mmHg; fumed silica is then added and the mixture is mixed for 10

minutes and degassed at 30 mmHg.

The coatings were applied to the substrates made of electrocoated, cold rolled
steel panels by the following procedure. The material was applied to the paneis either by

hand using a draw down bar or by spraying with an airless spray pump operating at 80 psi

6
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(0.552 mPa) inlet pressure and 3600 psi (24.8 mPa) dynamic pressure attached to a 3/8 inch
(9.5mm) whip hose and 0.008 inch (.20) self cleaning nozzle. The components of the

coatings tested are compiled in the tables below.

Unless otherwise stated, all samples of the coatings on the panels were cured

30 minutes at 163°C.

The following tests were performed on the samples: press flow viscosity;
tensile strength and elongation ASTM D638; shear strength ASTM D1002; heat aging; salt
spray resistance; humidity resistance; chip resistance; abrasion resistance ASTM D968-93;
damping SAE J1637 at 0, 20 and 40°C. The press flow viscosity is performed by pressing
20 g of the material under a pressure of 40 psi (276 kPa), through an orifice having a
diameter of 0.052 inches (0.13 cm)at 77°F (25°C) and recording how long it takes for the
material to pass through the orifice. The heat aging test is performed on a 20 mil (.05 cm)
film adhered to a substrate of electro-coated cold rolled steel by heating it at 70°C and
ambient relative humidity for 336 hours. The salt spray test is performed by exposing a 20
mil (.05 cm) film on a substrate of electro-coated, cold rolled steel to salt spray at a
temperature of 23°C for 336 hours. The humidity test is performed by exposing a 20 mil
(.05 cm) film on a substrate of electro-coated cold rolled steel to 100 percent relative
humidity at 38°C for 168 hours. The chip resistance test was (stone impact resistance) was

measured with a Gravelometer using 8-12 mm stones and coated panels equilibrated at -
30°C according to SAE J400 Method II.
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Example 1
— | Compatvebxampiel | Examplel
Components of Formulation Part by Weight Part by Weight
e | o | e
Glass Spheres | 184 | a4
BisAEpowyResn EEW87 | o0 | 128
Bis A / Aliphatic Diepoxide Resin 7.1
Polyglycol based mixture EEW 280 —
Dicyandamide | o0 | 385
Phenyl dimethyl urea (PDMU) oo o
FumedStea | o0 | 35
Poly vinyl chioride (PVC) Homopolymer | 208 | o
Propettes: | |
Elongation (%)
Heat Aging
Chip Resistance @30 Cpisstones | 10 | 90
Abrasion Resistance Umil | 026 | 086
—  a0degC | ooes | o

Example 1 demonstrated the multifunctional attributes of the epoxy coating, providing the

necessary physical and mechanical properties for protective coating as well as vibration

damping.
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Example 2

Comparative
Example 2
COMPOUND Parts by Weight Parts by

Example 2

.
.
i
I
H
I
,
:
:
4
13
:
H
:
!
H
H
.
|
|
|
.
:
|

|
|
i

|

— o [ s
Bis A / Aliphatic Diepoxide Resin
Polygicol based mixture EEW =280
Aliphatic Diepoxide Resin ““
Polyglcol based EEW =320
Dicyandiamde | 35 | 35
POMU I I
CalciumCarbonate | 3 | 0
Properlies : Damping (SAEJ1637) | |
Thickness 2mm _CLF @ 0degC | 0056 | 006

PCT/US98/19529

Example 2 demonstrated damping improvement gained through the use of high aspect ratio

talc while maintaining low viscosity and good rheology necessary for spray application.
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Examples 3 and 4

Compara- Example 4
tive
Example

COMPOUND Parts by Parts by

- — - ———

7.1 7.6 7

o ——

Bis A Epoxy Resin EEW =187 |
Bis A / Aliphatic Diepoxide Resin
Polyglyco!l based mixture EEW =280

Aliphatic Diepoxide Resin
Polyglycol based EEW =320

35
1

14
2%
.

121
0.085

CLF @ 40 deg C 0.089

27.2

1S

4

N

o
-
o

2.1

o)

111

0.1
0.21
0.12

0.12

-
w
* * .o :p' b

0.14

PCT/US98/19529

Examples 3 and 4 demonstrated damping improvement gained through the use of a

combination of high aspect ratio fillers talc and mica while maintaining iow

good rheology necessary for spray application.
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Examples 5 and ©:

_ Compara-

COMPOUND Parts by
Weight

Example 6

Parts by
Wi qht

Parts by
Weight _

—
<
o

m
Al
3

3
o

i

|
|
[
|
|
|

- " e e— -

|
|
|
|

[ —— PR

[ ———— B ———— B ———————rd

Bis A Epory Resin EEW =167
Bis A / Aliphatic Diepoxide Resin
Polyglycol based mixture EEW =280

Aliphatic Diepoxide Resin ““ 20.8
Polyglycol based EEW = 320
C7ICOAlkyiBenzylPhthalate | 6 | 6 | 6
Dicyandamide | 35 | 35 | 35
oMU+ 1 + I 1
High AspectRatioFiler | o | 15 | 30
CalcumCarporate | 25 | 14 | 0
Fumed Silica
Pigment I o3 | 03 | 03
OMA Properties | | |
Loss Modulus Peak ( Mpa ) @ Temp (C) 306 @ 32

Examples 5 and 6 demonstrated damping improvement gained through the use of high

aspect ratio mica while losing viscosity and rheology necessary for spray application.
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Example 7

Example 5
COMPOUND Parts by Parts by

—— Y

e—— —— —— ————— — — - « =

Bis A / Aliphatic Diepoxide Resin
Polyglycol based mixture EEW =280

Aliphatic Diepoxide Resin
Polyglycol based EEW =320

Alkyl Benzyl Phthalate

Dicyandiamide

pOMU 1
Glass Spheres 4.4
Calcium Carbonate

Fumed Silica

o
—h

s
&)

1

8)

Ppt. Calcium Carbonate 12.1 12.1

067 @ 61
326 @ 41

0.71 @ 56
306 @ 32

-
W

PCT/US98/19529

Example 7 demonstrated the effect of plasticizer on peak damping and shift in damping

temperature range.
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Example 8
Example 6
COMPOUND Parts by Parts by

- |  Weight | Weight _
Bis A Epory Resin EEW =187

Bis A / Aliphatic Diepoxide Resin .
Polyglycol based mixture EEW=280

Aliphatic Diepoxide Resin
Polyglycol based EEW= 320

35
poMU___ |
24
121

Press Flow Viscosity(SEC)

DMA Properties :
Tan Delta Peak @ Temp (C) 0.67 @ 61

Loss Modulus Peak ( Mpa ) @Temp (C) 326 @ 41

Example 8 demonstrated the ability to shift peak damping over the desired operating

o
Y

o
N

= a1 0
Wi b

12.1

0.72 @ 51
320 @ 30

temperature range without significantly affecting damping performance.
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Examples 9 and 10

Comparative
Example 6
COMPOUND Parts by

Example 9 | Example 10

Parts by Parts by
Weight ] _ Weight

— R —

|
|
I
!

— — B ——— p—— — . = Lme st w) o ——

s A Epory Resin EEW=167
Bis A / Aliphatic Diepoxide Resin
Polyglycol based mixture EEW=280

Aliphatic Diepoxide Resin “““
Polyglycol based EEW =320

Dicyandiamde | 35 | 35 | 385
GlassSpheres | o | 22 | 44
CalcumCarbonate | 25 | 25 | 25
Press Flow ViscoslySEC) | 25 | 31 | 965
SpeciicGraviy @anie) | is2 | 14 | 13
DMAProperies: | | |
069@58 | 0.66 @ 56

Examples 9 and 10 demonstrated the effect of glass spheres on material density while

showing no negative effect on viscosity and a positive effect on peak damping efficiency.
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Example 11

The following components were mixed in a Ross mixer: 113.4 grams of
bisphenol A epoxy resin (DER ™ 331 available from The Dow Chemical Company), 170.1
grams of a polypropylene oxide based epoxy resin (DER ™ 732 available from The Dow
Chemical Company), 283.6 grams of dodeceny! succinic anhydride available from Lonza
Inc., 31.7 grams of CAB-SIL TS 720 a hydrophobic fumed silica available from Cabot Corp,
4 grams of a boron trichloride amine complex Leecure 38-239B (available from Leepoxy
Plastics, Inc.), 157.2 grams of Calcium carbonate and 240 grams of talc. The coating is
applied to a electrocoated cold rolled steel panel at a thickness of 1.5 mm nominally. The
applied coating is cured at 140°C for 30 minutes.

The coating demonstrated a press flow viscosity of 21 seconds, a tensiie at
break of 1214 psi (8.37 mPa) and an elongation of 55 percent. The sample did not develop

any chips, lifts or adhesion loss during the chip resistance test.
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1. A sprayable epoxy composition useful in coating substrates comprising
one or more flexible epoxy resins in amounts of 10 to 60 weight percent, one or more rigid
epoxy resin in amounts of 5 to 40 weight percent and one or more curing agent for the epoxy
resin in an amount of from 0.5 to § weight percent, from 10 to 50 percent by weight of a
spherical filler; and from 10 to 40 percant by weight of a high aspect ratio filler.

2. A composition according to Claim 1 wherein the rigid epoxy resin is a
liguid bisphenol based epoxy resin and the flexible epoxy resin is a polyether based epoxy
rasin.

3. A composition according to Claim 1 or 2 wherein the cunng agent is an
amine terminated polyether, an anhydride, a cyandiamide or a dicyandiamnide.

4. A composltion accorging to any one of Claims 1 to 3 which further
compnses a catalyst for the reaction of an epoxy compound with epoxy curative compound.

5. A composition according to any one of Claims 1 to 4 wherein the catalyst
is a phenyl dimethy! urea, imidazols or a boron trihalide.

6. A composition according to any one of Claims 1 10 5 wherein the median
particle size of the high aspect ratio filler is from 20 to 70 micrometers.

7. A composition according to any of Claims 1 to 6 which further comprises
from 0.5 to 30 percent by weight of a plasticizer.

8. Method for coating a sound damping flexible epoxy resin coating on to a
substrate which comprises A) coating a compasition according to any one of Claims 1 to 7

on to a substraie; and B) curing the composition at a temperature of from 0°C to 190°C

8. A method accarding to Claim 8 wherein the coating is applied by
spraying.

10. A substrate coated with a compaosition of Claim 1 wherein the composition
provides sound damping properties.
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