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" DESCRIPTION
VIBRATION DAMPING COMPOSITION ,
TECHNICAL FIELD

The present invention relates to a vibration damping‘

comp051tion More preferably, the present invention'relates

'to a v1bration damping compos1tion useful as a raw:material of-

v:Lbration damping materials used to prevent Vibration and noise

of various structures, thereby to 1nsure sustained quietude.

' BACKGROUND ART"

VibrationdampingmaterialsareusedtopzéventvibratiOn

~and noise of various. structures to insure sustained quietude

. and have been w1dely used beheath cabin floors of road vehicles

and also. applied to rolling stock,: ships,'aircraft electric
machines buildings andconstructionmachines amongotheruses;
Molded products such ‘as plate products and :sheet products '
produced by’ uSing materialsvhaVing v1bration‘absorbing.

‘performance and sound absorbing performance have been
'conventionally used as raw materials used for such vibration

;damping materials - However, it is-difficult for such molded’

products to be used at'v1bration.or'nOise generation.pOSitions
haVing complicated shapes Therefore, various methods for.

improving the workability and.thereby suff1c1ently exhibitlngy
the vibration damping property have been investigated. That

is, an inorganic powder-containing aSphalt sheet has been.
installed under automotive cabin flooring, for instance, but

since the sheet must be secured in position by thermal fusion,
improvements in workability and the like are needed and studies
are underway on various compositions for vibration damping
materials and polymers for the formation of vibration damping
materials, for example.

Coating type vibration damping materials (coating

materials) have been developed as an alternative material for
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such‘molded'products For example, the foilowing vibration
damplng coatlng materials have been varlously proposed

v1bratlontdamp1ng'coatlnglnaterlals are sprayed.ontij051tlons\
to be subjected to damplng treatment with a spray or applled‘
theretobyanynmthods,andthus formedcoatlngfllmcanprov1de

, vibration absorblng_effect. Specifically, notvonly aqueous

yibration damping- coating materials in which synthetic resinr'

'powders are blended.w1th vehlcles such as asphalt, rubber, and

';-synthetlcre51nandtherebythehardne&softheobtalnedcoatlng'

10
. ~parts of cars, v1bratlon coating materials in whlch activated
15

20
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fllmlslmproved butalsoasmaterlalssultablyusedforlnterlor"

carbon as a flller is dlspersed into a re51n emu151on, have been'
jdeveloped However, even these. conventlonal products do not .
nprov1de suff1c1ently satlsfactory v1bratlon damping

Aperformances | Technlques for further suff1c1ently'exh1b1t1ng .

the v1bratlon ‘damping performances have been de51red

L With. respect to conventlonal coatlng type v1bratlon ;
damping materlals,‘dlsclosed is'an aqueous v1bratlon damplng'r
comp051tlon prepared by addlng a compatlblllzlng agent to aA

‘mlxture of aqueous dlsper51ons of two orlnore klnds ofjpolymers
" having different glass transition temperatures at a spec1f1c
.ratlo(forexample,referr1ngtx>JapaneseKokalPubllcatlonNo

2001-152028 (page 2)). -‘In this comp051tlon, the mlxture of
aqueous dlsper51ons of 1ncompat1ble polymers is used, and ‘the
compatlblllzlng agent is added to cover. the 1ncompat1blllty,'

‘and thereby the temperature peak of the v1bratlon damping

' property can be broad. However,‘ln such a comp051tlon, the

compatlblllzlngagentmayremaln1nthev1bratlondamp1ngcoat1ng
film. Therefore, such a composition has room for improvement
in order to sufficiently exhibit the vibration damping
performances.

Withrespect toanemulsionforvibrationdampingmaterials
containing particles having a core part formed froman acrylic
copolymer and a shell part formed from an acrylic copolymer,

disclosed is a technique for adjusting glass transition
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temperaturesoftheseacryllccopolymers(forexample referrlng
to Japanese Kokail Publication No. 2005- 105133 (page 2) ). Such-

'an emulsion for vibration damplng materlals shows excellent-

vibration damping. property in a w1de temperature range.
Therefore, such a technlque is 1ndustr1ally very useful

However, such a technique has room for 1mprovement in order that

such an emulsion exhlblts more excellent vibration damping

'performances and thereby is more preferably used as v1bratlonA

damplng materlals of various structures

SUMMARY OF’ THE INVENTION

The present 1nventlon has’ been made in view of the

“above- mentloned state of the art. The present 1nventlon has

uanobject1xnprov1dea\nluatlondamplngcomp051tlon ‘excellent

1n vibration damplng property in a.wide temperature range and

' thermal drylng'property,-and.suff1c1ently suppress1ng sagglng -
of a Vlbratlon damplng coatlng fllm .on the vertlcal surface,'

- and therefore useful for v1bratlon damplng materlals of varlous

structures.:’
The present inventors have made various investigations

‘aboutvibratiOndampingcompositions Theinventorsnotedthat
Jif a v1bratlon damping comp051tlon contalns an: emu151on for:

‘v1bratlon damplng matérials containing a partlcle hav1ng a core. -

part formed from an: acryllc copolymer and a shell part formed
frmnanacryllccopolymer,sucheav1bratlondamp1ngcomp051tlon
can exhibit excellent vibration damplng.property in a wide

temperature range, as compared with compositions prepared by
using an acrylic copolymer singly or‘using two or more species
of acrylic copolymers in combination. The inventors found that
if at least one of such acrylic copolymers constituting the core
part and the shell part is prepared using methacrylic acid, the
methacrylic acid is uniformly polymerized into a copolymer by
emulsion polymerization and interaction between the molecular
chains improves, andtherebycohesioninthe copolymer increases,

leading tosignificant improvement invibrationdampingproperty.
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-The‘inventors also found.that if such.an emulsion for vibration

damplng materlals further contains a foamlng agent and an

'1norgan1c pigment, ‘the vibration damplng coatlng film has an.

unlfonnfoamlngstructureandbecomeszathlckfllm,andthereby

sufficient thermal drylng property or high v1bratlon damplng

"property is exhibited, and also found that the comp051tlon is

excellent in fllm—formlng property after applled at low
temperatures Thereby, the above- mentloned problems have been ‘
admlrably solved, and therefore the present 1nventlon.has been'
completed.
.Thev1bratlondamp1ngcomp051tlonofthepresent1nventlon

can be particularly preferably used for aqueous coatlng typef

jv1bratlon damping materlals

That 1s, the present 1nventlon 1s a v1bratlon damping

,compos1tlon comprlslng an emu151on for vibration damplng

materials, a foaming agent, and an inorganic- pigment, whereln
theemulsionforvibrationdampingmaterialscompriseSaparticle

having a core part formed from an acryllc copolymer (A)'and~a:

‘shell part formed from an acryllc copolymer (B), and at least
‘one of the acryllc copolymers (A) -and " (B) is prepared by
4copolymerlzlnganmnomercomponentcomprlslngmethacryllcac1d

DETAILED DESCRIPTION OF THE INVENTION

The present invention is described in more detall below.

Thev1bratlondamp1ngcompos1tlonofthepresent1nventlon'
contains an emulsion for vibration damplng materlals, a foaming
agent, and an inorganic pigment. In each of these components,
one or two or more species may be used. The v1bratlon damping
composition may further contain another component unless
functional effects of the present invention are sacrificed.

In such a vibration damping composition, the emulsion for
vibration damping materials contains particles having a core
part and a shell part (hereinafter, also referred to as
“core-shell type particle”). Such particles generally exist

in the form in which they are dispersed in a medium.,'That is,
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it is preferable that the emulsion for vibration damping

materials has a medium and core-shell type'particles dispersed

'in the medium. 'The medium is preferably an aqueous medium.

Examples of such an aqueous medlum 1nclude water and mixed "

solvents of water and a solvent capable of m1x1ng w1th water.

‘Amongthem,water1spreferred1nv1ewof1nfluenceonenv1ronment

orsafety,whlchmaybecausedbyuseofacoatlngmaterlalprepared'

'by using the: v1bratlon damplng comp051tlon of the present

;nventlon

" In the above mentloned emu151on for v1bratlon damping

.materlals, the proportlon of the core- shell type partlcles is
- 70% by weight or less, relative to 100% by welght of the total‘
jamount(xfthe emu151on for'v1bratlon.damplnglnaterlals If'the
-proportlon is more than 70° by welght, the v1sc051ty of the
Aemu151on for v1bratlon damplnglnaterlals becomes too hlgh and’.
thereby, the emulsion may not malntaln suff1c1ent dlsper51on

stabllltyandthenaggregate Theproportlon1smorepreferably_

609 by welght or. less.
Theabove mentlonedcore shelltypepartlcle1sapart1cle
haVing a core part formed from an acryllc copolymer (A)_and a

shellpartformedfromanacryllccopolymer(B). Such aparticle

‘has a structure in which the acryllc copolymer (A) forming theA
‘core part -and the acrylic copolymer '(B) forming the shell part- -

are comblned Representatlve examples of such a comblned
structure 1nclude a structure in which the acryllc copolymers :
(A) and (B) are completely compatlble w1th each other '
(homogeneousstructure),andastructure1nhomogeneouslyformed

in which the acrylic copolymers (A) and (B) are not completely

compatible with each other (core-shell combined structure and
microdomain structure). It is preferable that the core-shell
type particle has the latter core-shell combined structure in
order that the properties of both the acrylic copolymers are
sufficiently exhibited and a stable emulsion is prepared.
The above-mentioned core-shell combined structure has a

form in which the surface of the core part is covered with the
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fshell part. It is preferable that the surface of the core part

1sperfectlycoveredw1ththeshellpart lnthlscase However,
the surface of the core part may'not be perfectly covered. For |
example, the core-shell comblned structure may have a form ln-

Wthh the surface of the core part is covered in a mesh llke

: state or a form in which the core_part is not covered in some’

.places

The average partlcle diameter of the above- mentloned '

fcore shelltypepartlcle1snotespec1allyllmltedandpreferably~
~10 nm to 1 um If the average partlcle dlameter is less than
10 nm, the v1sc051ty of the emu151on for vibration damplng
_materlals may become too high or the emu151on for v1bratlon'
fdamplng materlals may not maintain suff1c1ent dlsper51on .
- stablllty and’ then aggregate If the average particle dlameter ;

_1s more. than 1 um, such an emu151on 1s no longer an. emu151on

The average partlcle dlameter is more preferably 20 to 500 nm.
" 'The average partlcle d1ameter can be measured by the

-follow1ngprocedures,forexample Theemu151on1sdllutedw1th.
:dlstllledwaterandthensuff1c1entlystlrredandnuxed Then,

"about 10 mL of the mixture is charged 1nto a glass cell and

subjected .to measurement using. a dynamlc llght scatterlng

_photometerNICOMP380(productofPartlcle8121ngSystemsInc )~

In the above -mentioned core-shell’ type partlcle, two

_'spec1es of acryllc copolymers, that is, the acryllc copolymer '

(A) and the acryllc copolymer (B) dlfferent from the acryllc

copolymer (A) are usedr These copolymers are dlfferent in any’

of various.properties such as glass transition temperature, SP

value (solubility coefficient), kind of monomer to be used, and
proportion of the monomer. Among them, it is preferable that
the copolymer (A) and (B) are different in at least one of the
glass transition temperature and the SP value, as mentioned
below.

It is preferable that the above-mentioned acrylic
copolymer (A) constituting the core part has a glass transition

temperature (TgA) higher than a glass transition temperature
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(TgB) of the above-mentioned acryllc copolymer (B) . ‘ Such
dlfference1nglasstran81tlontemperature(Tg)make51tposs1ble‘
'forthev1bratlondamp1ngcomposrtlontoexh1b1th1gherv1bratlon
damping property in a w1de temperature range. The difference
between TgA and TgB 1s more preferably 15°C or more. Thereby,

" .the v1bratlon damping property can be eff1c1ently exhlblted
‘partlcularly in a practical range of 20 to 60°C. If the '
'dlfference 1s less than 15°C, the v1bratlon damplng property.

. may be 1nsuff1c1ently exhlblted at’ elther 20°C or. 60° " The-

différence is still more preferably 20°C or . more, and

particularly:preferably 25°C or more. The vibration. damping -

"property"within the.practical range mayibe'insufficient’if the
“difference is too large Therefore, the dlfference between TgA .
.and TgB is preferably 100° C or less, and more preferably g0°C

'er less, and still more preferably 80 'C or less.

The glass tran51tlon temperature (TgA) of the
above- mentlonedacryllccopolymer UU 1spreferably0 C(xrmore,‘
spec1f1cally Thereby,zav1bratlondamp1ngcoatlngfllnlformed

'by u51ng a coatlng materlal contalnlng the v1bratlon damplng

composition of the present 1nventlon.has more excellent drying.
property, and therefore expan51on or cracks on the surface of
the coatlng fllnlcanﬁbelnore suff1c1ently'suppressed That 1s,

a vibration damplng materlal having dramatlcally excellent

uv1bratlon damplng property is formed. The- glass tran51tlon

temperature(TgA)oftheacryllccopolymer(')1smorepreferably,

"5°C or more.

- As mentloned above, the preferable embodlments of the
present invention include an embodlment in Wthh the glass
transition temperature (TgA) of the above-mentioned acrylic
copolymer (A) is 0°C or more and higher than the glass transition
temperature (TgB) of the above-mentioned acrylic copolymer (B),
and the difference between TgA and TgB is 15°C or more.

The Tg of the acrylic copolymers may be determined based
on already acquired knowledge, and also may be controlled by

the kind or proportion of the monomer component. However, the
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Tg ‘can be calculated through the following Calculatlon formula,

theoretically;
" [Equation 17
1 Wi W’ Wa'
— = —i%4—3+---+—£
Tg Ti1 T2 Tn

_in the formula,>Tg representing Tg of thetacrylic :

4copolYmer (absolute temperature)

W’ v Wz ’ and s W ' each representlng a mass fraction
of each monomer to all the monomer component, and
' - Ty, Tz, and - T each representlng a glass. trans1tlon

temperature (absolute temperature). of‘a homopolymer prepared-

by each'monomer'component
It is also preferable that the above- ~mentioned acrylic .

copolymer (A) constltutlng the core part.has a SP'value smaller
than that of the above -mentioned acryllc copolymer (B). Such
dlfference1nSPvaluemakesltp0551bleforthev1bratlondamp1ng

comp051tlon to exhibit hlgher vibration damplng property in a

'w1detemperaturerange"ThedafferenceJJlSPvaluebetweenthe

above- mentlonedacryllccopolymers(A)and( ) ismorepreferably

0.2 or more, and Stlll more preferably 0. 35 or more. Further,".

the dlfference is preferably 2.0 or: less.
TheSPvalues(é)oftheacryllccopolymerscanben@asured.
based on the follow1ng Small formula, for example. '

[Equatlon 271

§ = [(EAe1HX)/(ZAVme)]

in the formula,

5 representing a SP value of the acrylic copolymer;

De1 representing a calculated value (kcal/mol) of
evaporation energy of each monomer component constituting the
acrylic copolymer;

YA, representing a total value of the calculated values

of all the monomer components constituting the acrylic
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copolymers,]
" AVp belng a calculated value ml/mol of molecular volume -

of each monomér component constltutlng ‘the acryllc copolymer,
 TAV. being a total value of the calculated values of all
thelnonomer components constltutlng the acryllc copolymer, and
X being a molar distribution of each monomer component
constltutlng the acryllc copolymer '
Intheabove mentlonedcore shelltypepartlcle,theratlo~
by\delght of the acryllc copolymer (R) to the acryllc copolymer'

S (B) ((A)/(B))) is preferably 10 to 70/30 to 90 for example.:
If the ratio of the acrylic copolymer. (A) constltuting the core

part is smaller than the above- mentloned range, - generatlon of

‘blister (expan51on of the coatlng fllm) ‘after. drying by heatlng

-may be 1nsuff1c1ently suppressed In' contrast, if the ratio

of the acryllc copolymer (A) is larger"than the above- mentloned

' range, generatlon of crack after heatlng by drylng may be

1nsuff1c1ently suppressed The ratio by weight is more:
preferably 30 to. 60/40 to 70
‘Then, - the monomer . components used for preparlng the

'above -mentioned acryllc copolymers (A) and '(B) are further .
' explalned. The same klnd of monomers may be used as long as
. the acrylic copolymers (A) and (B) ‘are dlfferent in the

"above- mentloned respects.

It.lSjpreferable that at least one of the above mentloned

acryllc copolymers (A) “and ( ) comprises: methacryllc acid‘as

a monomer component. Thereby, methacryllc acid is uniformly

polymerized into a- copolymer by emu151on ‘polymerization

‘interaction between the molecular chalns, and thereby cohesion

in the copolymer increases, leading to significant improvement
in vibration damping property. It is more preferable that both
of the above-mentioned acrylic copolymers (A) and (B) comprise
methacrylic acid as a monomer component.

In the acrylic copolymer prepared by using a monomer
component containing methacrylic acid, the proportion of
methacrylic acid is preferably 0.1% by weight or more,.relative
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to 100° by welght of the total amount of 'the monomer component

used.for preparlng the acrylic copolymer, for example. . If the -

>proportion.ofinethacrylic acid is less than 0.1% by weight, the.

vibration damplng property may be’ 1nsuff1c1ently exhibited.

The. proportlon is more preferably 0. 3°'by welght or more and

: stlll more preferably 0.5% by welght or more. Also, the
proportlon is preferably 20° by weight or less.

Theabove mentlonedmonomercomponentmayfurthercontaln‘

. another monomer’ other than methacryllc acid. Examples of

anothernmnomerlnclude(meth)acryllcac1d(salt)monomerssuch

.asacryllcac1d crotonlca01d,c1tracon1cac1d,1tacon1cac1d
'malelc acid, maleic anhydrlde, fumarlc ac1d, methyl acrylate,'
[methylmethacrylate,‘thylacrylate,ethylmethacrylate propyl.
~acrylate, propyl methacrylate, 1sopropyl acrylate, 1sopropyl
-methacrylate, butyl acrylate, butyl methacrylate, 1sobutyl

‘acrylate,_lsobutyl methacrylate, tert-butyl acrylate,

tert- butylnmthacrylate,pentylacrylate,pentylmethacrylate,
1soamyl acrylate, 1soamyl methacrylate, hexyl acrylate, hexyl

‘methacrylate,-cyclohexyl acrylate, cyclohexyl methacrylate,
-'octylacrylate,octylmethacrylate,1sooctylacrylate isooctyl

. methacrylate, nonyl acrylate, nonyl methacrylate, isononyl

acrylate,-lsononyl methacrylate, decyl acrylate, deoyl,
methacrylate,dodecylacrylate,dodecylmethacrylate trldecyl
acrylate,trldecylmethacrylate,hexadecylacrylate,hexadecylA
methacrylate, octadecyl acrylate, octadecyl methacrylate,
2-ethylhexyl ‘acrylate, 2- ethylhexyl,methacrylate, vinyl
formate, v1nyl'acetate, vinyl proplonate, 2- hydroxyethyl

4acrylate hydroxyethylmethacrylate,2 hydroxypropylacrylate,

2-hydroxypropyl methacrylate, diallyl phthalate, triallyl
cyanurate, ethylene glycol diacrylate, ethylene glycol
dimethacrylate, 1,4-butanediol diacrylate, 1,4-butanediol
dimethacrylate, 1,6-hexanediol diacrylate, 1,6-hexanediol
dimethacrylate, diethylene glycol diacrylate, diethylene
glycol dimethacrylate, allyl acrylate, allyl methacrylate, and

salts thereof or esterified products thereof. One or two or
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more spec1es of them may be used:
The above mentloned salts are preferably metal salts,

ammonium’ .salts, organlc amlne salts, and the llke Examples‘

" of a metal atom forming the metal salts 1nclude monovalent metal'

atoms such as alkall metal atoms such as llthlum, sodlum, and

- pota851um, dlvalent metal atoms such as alkallne earth metal

atoms such as calcium and;magne51um, and’ trlvalent.metal atoms"

'such as alumlnum and iron. Preferred examples of the organ1c~

~amine salts 1nclude alkanolamlnes such as ethanolamlne,

dlethanolamlne, and trlethanolamlne, and trlethylamlnes
In the above “mentioned acryllc copolymer (A), the
proportlon of the above mentloned (meth)acrylic ac1d (salt)

‘monomer is preferably 10 to 100% by’welght relatlve to 100% by

vwelght of the total monomer component used in the acrylic

copolymer (A), for example ' The proportion‘is. morejpreferably

' 30 to. 80% by\uelght In the above—mentloned acryllc copolymer

(Bl, the proportlon.of the above mentloned (meth)acryllc acid
(salt) monomer is preferably 10 to lOO° by welght relatlve to=

-100% by weight of the total: monomer component used in the acryllc
20
by welght

copolymer (B) . The proportlon 1s nore preferably 50 to 1009

' The proportlon of the methacryllc ac1d is not included

1n “proportlon.of the (meth)acryllc ‘acid (salt) monomer \ Thevf

: value represented by “% by weight” is an average value of ‘the

total partlcle contalned.ln the emulsion for v1bratlon damplng
materials.

Theabove—mentionedmonomercomponentmayfurthercontain
another monomer'copolymerizable with methacrylic acid or the
above-mentioned (meth)acrylic acid (salt) monomer. Examples
of another monomer include styrene, divinylbenzene, a-methyl
styrene, vinyltoluene, ethyl vinylbenzene, acrylonitrile,
acrylamide, methacrylamide, diacetone acrylamide,
N-methylolacrylamide, and N-methylolmethacrylamide.

The proportion of the above-mentioned another monomer is
preferably 50% by weight or less, and more preferably 30% by
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weight or less,.relative to 100% by weight of the total monomer

component, -for example.

The, pH of the above-mentioned emulsion for vibration

'-damping materials is not espec1ally limited, and preferably 2.

to 10, and more preferably 3 to 9, for example ‘'The pH of the
emulsion can be adjusted by adding ammonia water, water soluble

amines, alkali hydrox1de aqueous solutions or the like, ‘into

'the emulSion

The v1sc051ty of the above- mentioned emulsion. for

vibration damping materials 1s not: espec1ally limited The

'ViSCOSity is preferably 10 to 10000 mPa s, and.more preferably~~

50 to 5000 mPa-s. " The viscosity can be measured‘under 25°C-and

20 rpm conditions with a B type rotational vi‘scometer.

The above mentioned emu151on for Vibration damping

,_materials is preferably’producedﬁby:multistage polymerization _

using a usual emulsion polymerization method. The preferable
embodiments of the present invention 1nclude an embodiment in
which the above- mentioned emu151on for v1bration damping '

'materials is produced by multlstage polymerization

The present invention is also a production.method.of the

" above- mentioned emu151on for vibration damping materials,
.whereintheemulSionforv1brationdampingmaterials1sproduced =

by performing an emulsion polymerization step us1ng monomer .

components hav1ng different glass: tranSition temperatures 1n‘
multiple stages

In the above—mentioned:production method of the emulsion
for.vibration‘damping materials, it is,preferable-that the
emulsion for vibration damping materials is -produced by N
performing an emulsion polymerization step using a monomer
component constituting the core part formed from the acrylic
copolymer (A) prior to a polymerization step using a monomer
component constituting the shell part formed from the acrylic
copolymer (B). For example, preferred is the production method
of the above-mentionedemulsion for vibrationdampingmaterials,

whereinanemulsionpolymerizationstepusingmdnomercomponents
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'hav1ng'd1fferent glass tran51tlon temperatures 1Sjperformed.1n

multlplestages,andanemu151onpolymerlzatlonstep1ntheflrst

‘stage is a step of performlng'polymerlzatlon.u51ng the monomer.

componentconstltutlngtheacryllccopolymer(A)andanemulsion

' polymerlzatlon step 1n the last stage is a step of performlng

polymerlzatlon using the monomer component constltutlng the

acryllc copolymer: (B)

The v1bratlon damplng comp031tlon can be preferably
produced also by the above -mentioned production method. ' The

preferable embodiments of the present 1nventlon also include

the v1bratlon damplng composition, whereln the emulsion for
V1bratlondamplngmaterlals1sproducedbyperformlnganemu151on
'polymerlzatlon step u51ngfmonomer components having dlfferent
.glasstran51t10ntemperatures1nnmlt1plestages Further,the

preferable embodlments of the present invention include- the

' vibration damplng comp031tlon, wherein the emulsion for
'v1bratlondamplngmaterlals1sproducedbyperformlnganemu151on'
,polymerlzatlon stepllslngaamonomer component constltutlng'the.

~core part formed from the acryllc copolymer (A) prlor to an

emu151on polymerlzatlon step using a monomer component

(B).
.~ As the aboVe'mentioned.productionJhethod, specifically, .

vpreferred is a method including the steps of (1) forming the.

core part formed from the acryllc copolymer (A). by emulsion

’polymerlzatlon.of the monomer component 1n the aqueous medlum,

in the preserce of .a surfactant and/or a protectlve c01101d
and (2) forming the shell part formed from the acrylic copolymer
(B) by further emulsion polymerization of the monomer component
into the emulsion containing the core part. Emulsions for

vibrationdampingmaterials containingparticles containingthe
core-shell combined structure can be preferably producedby such
a production method. It is particularly preferable in the

above-mentioned production method to adjust the compatibility

of the acrylic copolymer (A) constituting the core part with
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the acrylic. copolymer (B)'constituting the shell part, the
hydrdphobic level (SP value) of these acrylic copolymers,-the.

weight average molecular weight of these acryiic polymers, and

the like. Thereby, ideal emulsions for vibration damping.

materlalscontalnlngpartlcleshav1ngcore shellstructurescan

‘be produced

Accord1ng1x>theabove mentlonedproductlonn@thodJJ1the‘

' preferable embodlment, for example, the core part formed from,'

'Athe acryllc copolymer (A) is formed in the emu151on

polymerlzatlon step using the monomer component constltutlng'
the core part formed from the acryllc copolymer (A)' and the-

'shell part formed from the acryllc copolymer (B) is ‘formed so’
‘as to be exposed to the core part.in the emulsion polymerlzatlon
vstep u51ng the monomer component constltutlng the shell part
‘formed from the acryllc copolymer (B) . Thereby, the emu151on.

forv1bratlondamplngmaterlalscanbemoreeff1c1entlyobta1ned

'_If the emu151on polymerlzatlon step .is performed in three or

more stages, the follow1ng embodlment is’ preferable The-
emulsion polymerlzatlon step using the monomer component
constltutlng the’ core part formed from the acryllc.copolymerr
(A) is performed as the first. stage, and the'emulsion

‘ polymerlzatlon step u51ng the monomer component constltutlng
'theshellpartformedfromtheacryllccopolymer (B) 1sperformed,

as . the last stage. And other steps,’ that is, the emu151on A
polymerlzatlon step between the first stage and.the last stage

'1snotespe01allyllm1tedas]xnm;astheemu151onpolymerlzatlon

step is performed in the above-mentioned order.’ _

Herein, the above-mentioned “monomer components‘having
different glass transition temperatures” means monomer
components satisfying the condition that homopolymers prepared
using such monomer components have different glass transition
temperatures (absolute temperatures).

The aqueous medium and the monomer component in the
above-mentioned production method are as mentioned above.

The surfactant in the above-mentioned production method
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maybeasurfactantgenerallyusedlntheemu151onpolymerlzatlon,'

and 1s not espec1ally limited. Examples of such a surfactant

1nclude anlonlc surfactants,_nonlonlc surfactants, catlonlc.

surfactants, amphoterlc surfactants, polymer surfactants, and.

reactlve surfactants . One or two or more species of them 1s/are

4 preferably used.

' Theabove mentlonedanlonlcsurfactantJisnotespec1ally'u
llmlted ' Examples of the anionic surfactant 1nclude alkyl .

sulfate salts such as sodlum dodecyl- sulfate, potas51um dodecyl :

sulfate, and.ammonlunlalkyl sulfate, sodlunldodecyljpolyglycol T

ether sulfate, sodlunlsulfor1c1noate, alkyl sulfonates such as -

sulfonated paraffln salt; alkyl sulfonates such as sodlum

‘dodecylbenzene sulfonate, and alkall metal sulfates of alkali
phenol hydroxyethylene, ‘higher alkyl naphthalene sulfonates,

_naphthalenesulfonlcac1dforma11ncondensate,fattyac1dsalts

such as sodium laurate, triethanol amine 6leate, and trlethanol
amlneabletate,sulfurlcestersofpolyoxyalkylether,sulfurlc'
estersofpolyoxyethylenecarboxyllcac1dester,sulfurlcesters
ofpolyoxyethylenephenylether,sulfon1cac1dsaltsofsucc1n1c
acid: dlalkyl esters, and polyoxyethylene alkylaryl sulfates..

Theabove mentlonednonlonlcsurfactantJisnotespec1ally
limited Examples of the nonionic surfactant include
polyoxyethylene alkyl ethers; polyoxyethylene alkylaryl
ethers, sorbitan allphatlc esters; polyoxyethylene sorbltan
allphatlcesters allphatlcnmnoglycerldessuchﬁasmonolaurate
of glycerol polyoxyethylene- oxypropylene copolymer, '
condensates of ethylene oxide and allphatlc amines, allphatlc
amides, or aliphatic acids. One or two or more species of them
may be used. ‘

The above-mentioned cationic surfactant is not especially
limited. Examples of the cationic surfactant include dialkyl
dimethyl ammoniumsalts, ester typedialkyl ammoniumsalts, amide
type dialkyl ammonium salts, anddialkylimidazoliumsalts. One

or two or more species of them may be used.’
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- The above- mentloned amphoterlc surfactant is not

espec1ally llmlted ‘Examples of the amphoterlc surfactant

llncludealkyldlmethylamlnoacet1cac1dbeta1ne,alkyldlmethyl

amine oxide, - alkyl carboxy methyl’ hydroxyethyl 1m1dazolln1um

betaine, alkyl amlde propyl betalne, and alkyl hydroxy

‘»sulfobetalne One or two or more spec1es of them.may be used

Theabove mentlonedpolymersurfactantJf;notespec1ally

‘limited. Examples of‘thejpolymer surfactant include polyv1nyl.

alcohols and modified products thereof, (meth)acryllc acid-

water-soluble polymers,vhydroxyethyl (meth)acryllc acid

.waterfsolublezpolymers) hydroxypopyl (meth)acrylic acid.
" Water soluble pol'yme'rs'; and poly'x'}inyl pyrrolidone. One or two

or more species of them may be. used

Among - the above mentloned surfactants, non- nonylphenyl
type surfactants are preferably used in view of: environment.

The use amount of the above- mentloned surfactant may be
approprlatelydetermlneddependlngontheklndofthesurfactant
to be used or the kind of the monomer component to be ‘used. ‘For.
example, the use amount of the surfactant is preferably O 3 tov
10 parts by welght, and more preferably 0.5to> parts by welght,
relatlve to 100 parts by weight of the total amount of the monomer
‘component used for preparing the - acryllc copolymer

Examples of ‘the above- mentloned protectlve c01101d

_1nclude polyv1nyl alcohols such as partlally saponlflcated

polyv1nyl alcohols, completely saponlflcated polyv1nyl
alcohols, and modified polyv1nyl alcohols, cellulose
derivatives ‘such as hydroxyethyl cellulose,
hydroxypropylcellulose, and carboxymethylcellulose salt;
natural polysaccharides such as Guar gum. One or two or more
species of them may be used. Such a protective colloid may be
used singly or in combination with the surfactant.

The use amount of the above-mentioned protective colloid
may be appropriately determined depending on the use conditions
and the like. For example, the use amount of the protective

colloid is preferably 5 parts by weight or less, and more
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preferablijQparts by weight or less, relative to 100 parts by
weight of the total amount of the monomer'component'used'for
preparing the acrylic copolymer .

A polymerlzatlon initiator is preferably used in order»
to 1n1t1ate the emu151on;polymerlzatlon.1n.the above:mentloned
productlon method. The polymerization initiator is not

espec1allyllm1tedaslongas1t1sasubstancewhlch1sdecomposed1u

'by heatlng and generates radical molecules. Water- soluble

initiators are preferably'used Examples of such an 1n1t1ator.

include persulfates such as potass1um persulfate, ammonlum

persulfate,andsodlumpersulfate water- solubleazocnmpounds~n

such as.2,2’ -—azobis (2- amldlnopropane)dlhydrochlorlde, and
4,4’—azobls(4 cyanopentanoic acld) thermal decompos;tion.

‘initiatOrs'such'as'hydrogen peroxide; redox polymerization

1n1t1ators such as hydrogen peroxide and ascorblc acid, t-butyl
hydroperox1deandrongallte potas51umpersulfateandmetalsalt

and ammonium persulfate and sodlum hydrogensulflte One or two

. Or more. spec1es of them may be used

The. use. amount of the above- mentioned'polymeriZation
initiator is not especially limited and may ‘be approprlatelyv'
determlneddependlngontheklndofthepolymerlzatlon1n1t1ator

andthellke- Forexample,theuseamountcﬁfthepolymerlzatlon

1n1t1ator is preferably 0.1 . to 2 parts by weight and more .
~preferably 0.2 to 1 part by weight, relative to 100 parts by.
weight of the total amount of the monomer component used for ;

'preparlng the acryllc copolymer

A reducing agent may be used in comblnatlon with the
above-mentioned polymerlzatlon 1n1t1ator, if necessary,'ln
order to accelerate the emulsion polymerization. Examples of
the reducing agent include reducing organic compounds such as
ascorbic acid, tartaric acid, citric acid, and grape sugar; and
reducing inorganic compounds such as sodium thiosulfate, sodium
sulfite, sodium bisulfite, and sodium metabisulfite. One or
two or more species of them may be used. |

The use amount of the above-mentioned reducing agent is
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not especially limited and preferably 0.05 t.o_tl part by. weight,
relativetolobpartsbyVEightoftnetotalamountofthenbnomer-
componentusedforpreparingtheacryliCCOpolymer,forexample
- It.is also preferable in the’ above mentloned.productlon
method to use a chaln transfer agent if necessary at’ the time
of the emu151on polymerlzatlon in order to adjust the average
molecular weight of the above-mentloned acryllc copolymer (A)'
or. (B). The chaln transfer agent may’be a generally'used chaln:‘
.transfer agent and is not especially limited. Examples of the -
chain transfer agent include alkyl mercaptans‘suchyas hexyl
mercaptan, octyl ‘mercaptan, n- dodecyl mercaptan, t-dodecyl
mercaptan, n- hexadecyl:mercaptan, and n- tetradecyl:mercaptan,'

halogenated.hydrocarbons such as carbon tetrachlorlde, carbon.

Atetrabromlde, and ethylene bromlde, mercaptocarboxyllc acid

alkylesterssuchasZ ethylhexylmercaptoacetate 2- ethylhexyl‘
mercaptoproplonate, and. tridecyl mercaptoproplonate,
mercaptocarboxyllcac1dalkoxyalkylesterssuchasn@thoxybutyl

mercaptoacetate and methoxybutyl mercaptoproplonate,

~carboxyllc ac1d mercaptoalkyl esters such as 2- mercaptoethyl

octancate; o- methylstyrene dimer, -terpinolene, o-terpinene,

‘ y—terpinene,dipentene,anisole,andallylalcohol ‘One or two

or more sbecies of them’may be used. - Among them, it is preferable-

'touseanalkylmercaptanssuchashexylmercaptan,octylmercaptanr

n- dodecylmercaptan,'t dodecylmercaptanq n- hexadecylmercaptan,

and n- tetradecylmercatan ’ .
Theuseamountoftheabove—mentionedchaintransferagent

is not especially limited and preferably 2Aparts by weight or

‘less, and more preferably 1.0 part by weight or less, relative

to1l00partsbyweight of the total amount of the monomer component
used for preparing the acrylic copolymer, for example.
Regarding the emulsion polymerization conditions in the
above-mentioned production method, the polymerization
temperature is not especially limited and preferably 0 to 100°C
andmore preferably 40 to 95°C, for example. Thepolymerization

time is not especially limited, and preferably 1 to 15 hours,
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for example.
The addltlon mode of the monomer component, the

'polymerlzatlon1n1t1ator<n:thellkestnotespec1allylimited

Anyofenblocaddltlon,contlnuousaddltlon multlstageaddltlon

and. the like may be employed These addition modes may be used

in a sultable comblnatlon

In the above-mentioned productlon method, the core part
andtheshellpartareformedunderthesameoperatlon,ba51cally
The addltlves or. the reaction conditions may be dlfferent, if
necessary " For example, the surfactant and/or the protectlve
c01101d.may not - be added in the emu151on polymerlzatlon in the
above mentloned step (2).

Thev1bratlondamp1ngcomp051tlonofthepresentlnventlon

;may generate bllsters when drylng of the coatlng fllm surface

proceedsandre51dualm01sture1n51dethecoatlngfllmevaporates
in the heat drying step. In order to prevent this, a foamlng
agent foamlng at the tlme of drylng'by heatlng is contained in
the vibration damping comp051tlon and thereby re81dual moisture.

inside the coating film evaporates 51multaneously w1th the foam

, formatlon Thereby, such blisters are prevented .The

thlckness of the coating film 1ncreases because the vibration
damplngcomp051tlonconta1nsthefoamlngagent Therefore,the
v1bratlon damplng performances are also’ improved. Thus, the
preferable embodlments of the present- 1nventlon 1nclude the_
v1bratlondamp1ngcomp051tloncomprlslngafoamlngagentfoamlng
'durlng drying by heatlng ‘ '

- The kind of the foamlng agent is not especially llmlted
inthe above- mentlonedV1bratlondamplngcomp051tlon Examples
of the foaming agent include organic foaming agents such as
diazoamino benzole, azoisobutyl nitrile, benzole
sulfohydrazide, azodicarbonamide, P-P’-oxybenzole
sulfohydrazide, benzyl monohydrazole; and thermal expansion
microcapsules. Thermal expansionmicrocapsulesarepreferably
used because they are excellent in stability in aqueous coating

materials.
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In the v1bratlon ‘damping comp051tlon of the present

1nventlon, the content of the foamlng agent 1s not espec1ally

‘llmlted and.preferably 0.2 to 3.0 parts by welght relatlve to.

100 parts by weight of the vibration damping comp051tlon

Theklndofthe1norgan1cplgment1snotespec1allyllm1ted

"in the v1brat10n damping CompOSlthD.Of the present 1nventlon

Usedmaybe1norgan1cp1gmentssuchascalc1umcarbonate,kaolln,1
51llca,talc clay,barlumsulfate,alumlna,1ronox1de tltanlum,

ox1de,glasspowders magne51mmcarbonate,alumlnwmhydrox1de,-

bentonlte, fly ash, and kleselguhr, flaky 1norgan1c pigments
such as glass flakes, pearlite, and mica; and filamentous
1norgan1C'p1gments such.as metal oxide whlskers, glass flbers

Particularly, flaky inorganic plgments have an effect of

.decrea31ng v1bratlon energy by formlng a layer structure inside

_the coatlng fllm. Therefore, mica. hav1ng a high- aspect ratio

is preferably used. The use of such flaky inorganic pigments
makés: it p0551ble to more sufflclently improve the v1bratlon
damplng property Thus, the preferable embodlments of the
present 1nventlon 1nclude an embodlment 1n.wh1ch.the 1norgan1c

i plgment comprlses a flaky 1norgan1c plgment " In this case, as
A the 1norgan1c:p1gment, ordlnarllyllsed 1norgan1c:p1gments such

as calc1um carbonate, kaolln, 51llca, and’ talc may be used in’
combination with such a flaky 1norgan1c plgment

The mix amount of the above- mentloned 1norgan1c plgment
is preferably 50 to 700 parts by weight, relatlve to 100 parts
by weight of the emu151on for vibration damplng'materlals,vfor
example. That is, it is preferable that the vibration damping
composition comprises 50 to 700 parts by w'eightfof the inorganic
pigment relative to 100 parts by weight of the emulsion for
vibrationdampingmaterials. Thevibrationdampingcomposition
may insufficiently exhibit the thermal drying property or the
vibration damping property if the inorganic pigment is less than
50 parts by weight. If the inorganic pigment is more than 700
parts by weight, cracks may be generated after drying by heating
because of reduction in toughness of the coating film, or the



10

15

‘20

- 25

30

35

WO 2007/034933 PCT/JP2006/318897

21

coating fllm.may be easily peeled from a substrate because of

reduction in adhe51on to the substrate More preferably, the

above- mentloned'v1bratlon damplng compOSltlon contalns 100 to.

550 parts by welght of the 1norgan1c pigment. Among them, it-

- 1spreferablethat30to150partsbywe1ghtoftheflakylnorganlc

plgment is used, relative to 100 parts by weight of the emulsion

.for vibration damping materlals More - preferably, 40 to 120 -

'parts by welght of the flaky 1norgan1c plgment is used

Fhev1bratlondamp1ngcomp051tlonofthepresent1nventlonv

may contain other components other :than the emu151on for

v1bratlondamplngmaterlals thefoamlngagent andthe1norgan1c~

'plgment,unlessthefunctlonaleffectsof1juapresent;nventlonf

are sacrificed.

Examples of the above mentloned other components 1nclude
solvent, plast1c1zer, stablllzer,cthlckener, wetting agent,
antiseptic, ‘foaming inhibitor; organic pigment; glass bead;
glass balloon, plastlc bead plastlc balloon;- antlfree21ng

agent; dlspersant, antlfoamlng agent, ant1ox1dant,_

‘mlldewprooflng -agent; ultraviolet absorber; and antiStatic

agent One or. two or more spec1es of them.may be used. Among

them, the v1bratlon damping comp051tlon preferably contains a

.flller Theabove mentlonedothercomponentscanbenuxedvuth4

'the above mentloned emulsion for Vlbratlon damplng materials

and.the like us1ng, for example, aibutterflylnlxery a.planetary
m1xer,~a spiral" mlxer, kneader, and a Dlssolver '

The above-mentioned other components may be those
generally used and are not espec1ally limited. The follow1ng
compounds and the like may be used, for example.

Examples of the above-mentioned solvent include ethylene
glycol, butyl cellosolve, butyl carbitol, and butyl carbitol
acetate. The mix amount of the solvent may be appropriately
determined such that the solids concentration of the emulsion
for vibration damping materials in the vibration damping
composition is within the above-mentioned range.

Polyvinyl alcohols, cellulose derivatives, and
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polycarboxyllc ac1d resins may be mentioned, as the

above- mentloned thlckener, for example The le amount of the

Vthlckener is preferably, 0.01 to 4 parts by welght of sollds,.

and more preferably 0.05 to 1.5 parts by weight, and still more:
preferably 0.1 tol part by welght, relatlve to 100 parts by
welghtofsolldsoftheemu151onforv1bratlondamplngmaterlals
‘ Hansayellow,ben21neyellow,copperphthalocyanlneblue,i

qulnacrldone red may be mentloned as the above-mentioned organic .
plgment, for. example

Inorganlc dlspersants such as: sodium hexametaphosphate
and sodium trlpolyphosphate and organlc dlspersants such as -
polycarboxyllc acid ‘dispersants’ may be mentloned as the
above- mentloned:dlspersant, for example.

Ethylene g.lycol and propylene glycol may be mentioned as

_the'above—mentioned antifreezing agent.

Silicone antifoaming agents. may be:mentioned as the
above-mentioned antifoaming agent, for example.
Polyvalent metal compounds may be used as the

:abOVe—mentlonedothercomponents Inthlscase,thepolyvalent

metalcompoundlmprovesthestablllty,dlsper51b111ty,thermal
drying property of the v1bratlon damplng comp051tlon or the
vibration damplng property of the v1bratlon damplng material
formed by the v1bratlon damping comp051tlon The polyvalent
metal compounds are not ‘especially limited.: Examples of'the

polyvalent metal compounds 1nclude zinc oxide, zinc. chlorlde,

‘and. zinc sulfate. One or two or more spec1es of them may be

used.

Thefonnoftheabove—mentionedpolyvalentmetalcompound
isnotespeciallylimited,andmaybeinthefonnofafineparticle,
an aqueous dispersion, an emulsified dispersion, or the like.
Among them, the polyvalent metal compound is preferably used
in the formof an aqueous dispersionor anemulsifieddispersion,
and more preferably in the form of an emulsified dispersion
because the dispersibility in the vibration damping composition

is improved. The use amount of the polyvalent metal compound
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‘is preferably 0.05 to 5.0 parts by'welght, and more preferably

0. 05.. to’, 3. 5 parts by weight, relative to 100 parts by welghtA

of SOlldS in the vibration. damplng comp051tlon

Theproductlonmethodofthev1bratlondamp1ngcomp051tlon-

~ of the present 1nventlon is not espe01ally limited as long as

the comp051tlon contalns the above ~mentioned emu151on for
v1bratlondamplngnmterlalsﬁfoamlngagent,1norgan1cnmter1al
and if necessary, other components "The vibration damping
comp051tlon can- be produced by m1x1ng each of the components
by a usual method.

. The above—mentloned v1bratlon damplng comp051tlon is

coated on a substrate and dried to give a coatlng film serving

:asav1bratlondamp1ngmater1al Thesubstrateisnotespecially

.llmlted As the method of coatlng the substrate w1th the

Av1bratlondamp1ngcomp051tlon brush,roller,spatula,alrspray

gun, alrless spray gun, mortar gun, texture gun, and the like,
may be used for coatlng.‘
The coating amount . of the: above mentloned v1bratlon :

‘damping comp051tlonﬁmay'be approprlately determlned dependlng

‘onthe1ntendedappllcatlon,expectedperformance,andthellke

Thev1bratlondamp1ngcompos1tlon1spreferablycoatedsuchthat
the coatlng fllHlat the time of (after) drylng'has a face\ﬂelghtl
of 1.0 to.7.0 kg/nl, and more preferably 2 0 to 6.0 kg/nl Use
of the emulsronﬂfor vlbratlon damplngimaterlals of the_present

invention makes it possi'ble to obtaina coating filmwhich hardly

'generates expansion or cracks at the tlme of drying and.hardly

causes sagging on the vertlcal surface. Thus, the preferable '
embodiments of the present invention include a coatlng method
of the vibration damping composition, wherein the vibration
damping composition is coated so as to have a face weight of
2.0 to 6.0 kg/m? after drying, and dried. The preferable
embodiments of the present invention also include a vibration
damping material obtainable by the coating method. of the
vibration damping composition. Further, the preferable

embodiments of the present invention include a use method of
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theVibrationdampingcompositionfWhereintheyibrationdamping

compositioh is used as an aqueous Vibration damping material
Regardlng'the conditions to be, used.ln the case where the,

above- mentlonedﬁv1bratlon<iamp1ng'comp051tlon.1s coatedcnlthe.

substrate and_drred to form a coating film, either drying by

‘heating. or dryipg at atmospheric temperature may be adopted.
However, from efficiency.points"of view, drying by heating is '~
'preferredandpreferablyemployedbecausethev1bratlondamp1ng,
Acomp051tlonofthepresent1nventlonhasexcellentthermaldrylng.
. property. Thetemperatureofthedrylngbyheatlng1spreferably~

80 to 210° C, and more preferably 90 to 180 °C, and still more
preferably 120 to. 170°cC.

~ The appllcatlon of the v1bratlon damplng«comp051tlon of
thepresent1nventun11snotespec1allyllm1ted The vibration
damping compos1tlon can exhlblt excellent - thermal drylng
property,Vlbratlondamplngpropertyandthellke,andtherefore
can be. preferably used in such appllcatlons as rolling stock,
shlps,alrcraft,electrlcnmchlnes,bulldlngsandcmnstructlon

5mach1nes, in addition to as automotlve cabln floor base

Thev1bratlondamp1ngcomp051tlonofthepresent1nventlon

' has the above= mentloned.conflguratlon The vibration damping

,comp081tlon 1s partlcularly useful as a raw materlal used in.

vibration damplng materials of various structures because it
1sexcellent1nv1bratlondamplngpropertyandthethermaldrylng

property in a w1de temperature range and.it can sufficiently

Suppresssagglngonthevertlcalsurfaceofthev1bratlondamprng

coating film.-

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is described in more detail with
reference to Examples below, but the present invention is not
limited to only these Examples. The terms, “part(s)” and “&”
represent “part(s) by weight” and “% by weight”, respectively,
unless otherwise specified.
The SP value, the glass transition temperature (Tg), and
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theVViscosity'in the following Synthetic Examples and the like

wererdetermined~hY'the above-mentioned prooedures,

‘respectively.

. The white turbidity of the film was determined by. the
followingjprooedures;,

| The obtained emUlsion was charged into a mold in 50.00

mm (Length) x 100.00 mm (width) % 2.00 mm (height) -and left for

10:m1nutes at a:roonltemperature 'Then, the,emulsibn.Was-baked.

.at 140°C to form a resin film. Thus-obtained resin film was -

v1sually‘observed for transparency.

" “Emulsion for vibration damping materials”

‘synthetic Example 1

A polymerlzatlon contalner equlpped w1th a stirrer, a

._reflux condenser, a thermometer, a nltrogen gas inlet pipe and

a- dropplng funnel was fllled with delonlzed water (76 parts).
Then, ‘under stirring 1n.a nltrogen gas stream, the contents of
the container were heated to an 1nternal temperature of 70° C. )

5Thedropp1ngfunnelwasfllledw1thanwnomeremu151onlcmmposed

of methyl methacrylate (22.8 parts), styrene (40.0 parts),
2- ethylhexylacrylate(zz 5parts) butylacrylate(12 2parts),

-acrylic acid . (2. 0. parts) methacryllc acid: (0. 5 parts)

preVionsly adjusted 20% aqueous solution of polyoxyethylene
alkylethersulfateestersalt(productofDAI ICHIKOGYOSEIYAKUA
CO., LTD., “Hltenol NF- 08”)(15 parts), and.delonlzed.water {10

‘parts) .

- The monomer emulsion 1 was added dropwise into the
polymerlzatlon container adjusted to 70°C, and thereby the
reaction was allowed to proceed. The temperature was raised
to 80°C, and the monomer emulsion 1 was uniformly added dropwise
into the container over 2 hours while keeping the internal
temperature at 80°C. At the same time, 5% aqueous solution of
potassiumpersulfate (7 parts) and 2% aqueous solution of sodium
hydrogensulfite(l7.5parts)wereuniformlyaddeddropwiseinto

the container over 2 hours. Through such dropwise addition,
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an'emulsion fOrming a core part was formed. After completion
of'the dropw1se addition, the reactlcnlwas contlnued for 1 hour
at 75°C. Thereby,eadnofthenmnomercomponentswascompletely
consumed

Thus obtalnedemu131onformlngthecorepartwasneasured
for SP value, and the glass transition temperature-(TgA) was
determlnedbasedrnltheformulatlonxxfthemonomersconstltutlng"
the core part Table 1 shows these results

Then, in another dropplng funnel prepared.was alnonomer
emu151on2cmmposedofnmthylmethacrylate(25 3parts)pstyrene'
(l0.0parts),2 ethylhexylacrylate(25.8parts)/butylacrylate--
'(36;4 parts), acryliC‘acid (2.0 parts), methacryllc aCid (0.5'

parts), prev1ously adjusted 20% aqueous solution of

.polyoxyethylene alkyl ether sulfate ester ‘salt (product of .

DAI- ICH KOGYO SEIYAKU CO., LTD., “Hltenol NF 08”) (15 parts),
and.delonlzed\ﬂater (10 parts) The prepared;monomer emu151on
2 was added dropwise into the emu151on forming the core. part
and thereby the reactlon was allowed to proceed The monomer
emu151on 2 was’ added dropw1se over 2 hours whlle keeplng the
1nternal temperature at 80°C. At the same tlme, 3" aqueous

' solution of potassium persulfate'(7 parts) and 26'aqueous

solution’of sodlunlhydrogensulflte {17.5 parts) were“uniformly.

added dropw1se into .the mixture over 2 hours. - Through”such

-dropw1seadd1tlon,ashellpartwasformedtoobtalnacmre shell

type partrcle.. After completlon.of the dropw1se addltlon, the

reaction was continued for 1 hour at. 75°C. Thereby, each of’

" the monomers was completely consumed. 'Then, the reaction

solution was cooled at 25°C, and a;xroper amount of 25% ammonia
waterwas added into the reactionsolution. Thereby, anemulsion
for vibration damping materials was obtained.

The obtained emulsion for vibration damping materials was
determined for solids concentration, pH and viscosity. And the

white turbidity of the filmwas evaluated by visual observation.

‘The SP value of the shell part was determined, and the glass

transition temperature (TgB) was measured based on the
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formulation of the monomers constltutlng the shell part - Table

1 shows’ these: results

Synthetic Examples 2 to 5, Comparative Synthetic Examples 1 and
2. | | | |
Emulsions for Vlbratlon damplng‘materlals were. obtained
in the samé manner as 1n Synthetlc Example 1, except: that the
formulatlons of the mohomer components used for formlng the core .
part and the shell part were changed as ‘shown in’ Table 1 or 2.
These emu151ons for vibration damplng materlals were -
evaluated for various phy51cal propertlesvand.theAllke,'asA
performed in Synthetic'Example 1. Table.l shows the results.

”Comparative Synthetio'Example 3’

An.emuls1on.for v1bratlon.damplnglnaterlals was obtained
in the same manner as in Synthetlc Example 1, except that the
formulatlon of the’ monomer components used for formlng the core
part was changed as shown 1n Table 1 and the shell part was not.
formed.

' This cemulsion for vibration'damping materials was

' evaluated for various physical propertles and the like, as
-performed in. Synthetlc Example 1.. Table 1 shows results
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'Descrlptlons 1n Table 1 are as follows.

MMA:. methyl methacrylate

st:’ styrene

2EHA: 2-ethylhexyl acrylate
BA: butyl'acrylate_ |
EA::ethyl acrYlate

AA: acrylic-acid

'TgA/TgB(bC) glasstran51tlontemperature (°C) ofthecorepartA

(A )/glass tran51tlon temperature (9C) 'of the shell part (B) -

Ratio of WA/WB ratio by welght (9/%) of the core<part (A) to

the shell part (B ) ' , ' ' |

AS,AP, (B A) value ‘calculated by subtractlng the SP value of the

core‘part (A) from the SP value of the shell . cpart (B).
AS'ASEQ(B,A) beoomes small the compatlblllty becomes

.relativelymoreexoellent. Ontheotherhand thecompatlblllty

becomesarelatiVely more,poor as ASP (B-A) becomes larger.

“Vibration’damping'compOSition”

fExamples 1 to 5,.Comparat1ve Examples 1 to 2

Vibration damping comp051tlons of Examples 1 to 5 and
Comparatlve Examples 1 to 3 were obtalned by preparlng coating
materlals u31ng the emu151ons for v1bratlon damplng'materlals
obtalned in the above-mentioned Synthetlc Examples and
Comparatlve Synthetlc Examples at formulatlons shown. 1n Table
2.

Each of the obtained Vibration damping'composition was
coated on a reed—shaped sheet steel in 30 x 300 x 1.6 mm w1th
a spatula such that the welght after drylng was 4 kg per m?
Then, the coated composition was dried for 45 minutes at 140°C.
Thereby, testpieces for vibration damping measurement were
prepared.

Eachofthesetestpiecesforvibrationdampingmeasurement
was measured for loss factor values at 20°C, 40°C, and 60°C
atmosphere. Table 3 shows the results. The loss factor value

was calculated from half band width of each resonance point at
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1to 1000Hz of mechanical impedance, basedonmidpoint excitation
methgd.'»Then, the loss factor value at 200 Hz was determined .
'by_interpolationxméthod. Thé larger the loss factor value is,

the higher the effect. of decreasing vibration damping energy-

5 is.
[Table 2]
' ,F.of'n'lulation' Remarks ”
(part by weight) ; z o
‘| Emulsion for vibration damping materials - 450 R Emulsién
Polyéarquy_lib acid ammonium éalt - 05 ﬁ' Dispersant "
Mineral oil based antifoaming agent - .02 Ah_tifoéming agent
Raw Pl;opylene glycol - ]l 10 Antifreezing agent
material| 5aicium carbonate - 7 N »_é1.3 - | Inorganic pigment
|Mica » R - . 200 - | Inorganic pigment
Thermal expansion microcapsule . 05 . Foaming agent
|Polyacryiic acid ester | .. ] 15 ~ Thickener
Total' o . 1000 ' ‘
100 [Table 3]
~ Example I } ' Comparative E.xar\nplé '
1 2 | 3. |. 4 s RE 2 | 3

- Emulsion for Synthetic Synthetic Synthetic| Synthetic Syrithet_ic Cbmparative Comparative| Comparative
vibration damping | Example. | Example | Example | Example | Example | Synthetic | Synthetic ‘| -Synthetic

© materials ] .2 3 4 5 Example 1 | Example 2 | Example 3
vibration | 20:c| o084 | 0095 | 0107 | 0079 | 0102 | o008 | o0s0 [ o045
damping y ' i
property |40°C| 0.125 0.145 0.141 0.141 0.126 0:102 0.095- - 0.146
(loss — - —1 — —
factor) |60°C| 0082 0.087 0077 0.104 0.097 0074 . 0077 - 0019

High loss factorvalues were obtained inawide temperature
rangeinExamplesltx>5usingtheemulsionsforvibrationdamping
15 materials with a core-shell type structure prepared by
copolymerizing methacrylic acid.
In contrast, the loss factor values at 20°C and 60°C were

low and the temperature range where the vibration damping effect
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1sexhlbltedlsnarrow1nComparat1veExample3us1ngtheemu151on

for Vlbratlon damping materials not having a shell part (with

‘a homogeneous particle structure);

. The loss factor value was low and.the vibration damping
effectwaslow111eachtemperaturerangeJJ1Comparat1veExamples
1 and.2 using the emuls1on for vibration damplng'materlals not

contalnlng methacryllc acid..

'Example 6

The vibration damping composition obtalned in Example 2
was coated on a reed-shaped sheet steel in 30 x 300 x 1.6 mm -
w1th a spatula such ‘that the welght after drylng was l kg per

(thefacewelghtafterdrylngwasl Okg/m) . Then,thecoated

<comp031tlon was drled for 45 mlnutes ‘at 140°C. Thereby,’

Vtestplece for Vlbratlon damplng measurement was prepared

U51ng thlS testplece, the loss factor'values at 20°c, 40°cC, and

60°C atmosphere were measured. Table 4 shows’ the results.

5EXamples 7 to- 10

The v1bratlon damplng comp051tlons obtalned in Example'

A2 were used and the loss factor values at 20° C, 40 C, and- 60 C

-atmosphere were measured in the same manner as in Example 6,

except that each of the comp051tlons was coated such that the
face welght after drylng showed a value descrlbed in Table 4.
Table 4 shows the results

[Table 4]
' Face weight Vibration damping property

ke/m) | 20 40°c 60°C
Example 6 1.0 0.008 0.020 0.004
Example 7 20 0.020 0.060 -0.030
Example 8 40 0.095 0.145 0.087
Example 9 6.0 0.185 0.252 0.209
Example 10 75 0.166 0.142 0.079
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[Table 5]
. ' ' Exampie Example .E)('ample' Example Example-
1 12 | 13 14 15
Calcium . | - = : s B ' .
.. | carbonate (part | 313 313 | 00 [ 200 0.0
Inorganic | - by weight) ' : I ’ -
‘pigment - i ' T . : .
o . ica . | .0 , PO | .
(part by weight) | - 2Q _ 0'.0 20 e 10 B 51.3 |
| Vibration 20°C - 0095 | 0045 [ 012 | 0102 | 0295
damping "40°C' .1 0145 0.076 0.152; 0.121 0.543
property 60°c | 0087 | 0035 | o045 | 0061 | 0351
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In Example 6 in which the face weight after drylng was
1.0 kg/m , ‘the vibration damping property was the lowest.
'However, in Examples 7 to 9 in which the face welght after dry:Lng
wasZ,OtOG.Okg/m theeffectofthev1bratlondamp1ngproperty
was observed. And the VJ.bratlon damplng property was the best
inExample9" DnExample10:ulwhlchthefacewelghtafterdrylng
was 7.5kg/m?, thepropertlesofthev1bratlondamp1ngcomp051tlon

werenotsuff1c1entlyexhlbltedbecausethedrylngpropertywas‘

1nsuff1c1ent

Examples 11 to 15
Vlbratlon comp051tlons were’ obtalned as performed in

‘Example 2 and the loss factor values at 20° C,<40°C, and 60°C

;atmosphere were measured in .the: same manner as in Example 2,

except that the amounts of the calc1um.carbonate andxnlca were

' changed- to amounts- descrlbed in Table 5, respectively. Table

_5-shows the results.
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CLAIMS

1. A vibration damping composition comprising'an
emu131on for'v1bratlon damplng“materlals, a foaming agent,. and
an 1norgan1c plgment, ' .

wherein the emulsion for v1bratlon ‘damping materials
comprises a particle having a_core part: formedvfrom.an acryllc
copolymerv(AJ and a shell part formed from an acrylic copolymer
(B), and |

‘at least one .of the acryllc copolymers (A)'and (B} 1is
prepared by copolymerlzlng a monomer component comprlslng '

methacryllc acid.

2. The vibration damping composition according-to Claim
1,

whereinfthe emulsion'for vibration damping'materials is
produced by performlng an emu151on polymerlzatlon ‘step using
monomer-. components hav1ng dlfferent glass trans1tlon

temperatures 1n multiple stages.

3. The‘vibration.damping.compOsition.according'toﬁzlaim
1 or 2,

whereln the emu151on for vibration damplng'materlals is
produced by performlng an emulsion polymerlzatlon step using
a monomer component constltutlng the core part formed from the
acryllc copolymer‘(A) prlor to an emuls1on.polymerlzatlon step
using a monomer component constltutlng the shell part formed

from the acrylic copolymer (B);

4., The vibration damping composition according to any
of Claims 1 to 3,
wherein the vibration damping composition comprising a

foaming agent foaming during drying by heating.

5. The vibration damping composition according to any
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of Clalms 1.to 4,
. whereln the vibration damping comp051tlon comprlses 50
to 700 parts by welght of inorganic plgment relative to 100 parts

by weight of‘the'emuleion for,vib:ation.damping materials.

6.. The vibratiOn damping composition according to any
of Claims 1 to 5,-
7 wherelnthe1norgan1cp1gmentcomprlseszaflakylnorganlc.

pigment.

7. A use method,of the vibration damping composition of

any of Clalms 1 to 6,

wherein the v1bratlon damplng comp051t10n is used as an

_aqueous Vlbratlon damping material.

8. A coating method of the v1bratlon damping composition
of any of. Clalms 1 to 6

‘Wwherein the v1bratlon damplng composition is coated 50
aS to have a face weight of 1.0 to 7.0 kg/nl after drying, and.
dried. |

9. Av1bratlondamplngmaterlalobtalnablebythecoatlng

method of the v1bratlon damping comp051tlon of Clalm 8.
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