*159159* Description  *@00002* FOAMABLE POLYESTER RESI N COMPCSI TI ON FI ELD
OF THE I NVENTI ON The present invention relates to a foanable polyester
resin conmposition. More particularly, the invention relatej mm mmmmmmmﬁle
pol yester resin conposition which has excellent |owtenper m‘ w _
processability and gives a highly expanded foanmed nol ding excellgnd. in
strength and surface properties. BACKGROUND ART Pol yester resins give
nol di ngs excel l ent in physical properties such as transparency, nechanical
properties, gas barrier propertéégbrfggg at resistance and in chem cal
properties such as solvent resistance,” acid resistance, andJmmmmmwmwmmw"
resi stance, and are hence extensively used as packagi ng na ,
bottl es, sheets, and filnms and 1in other various fields. Recent lyopof-oam

nmol di ng 4 i i i que for reducing the weight of
pol yes?eEt&?%@fh%?&ﬁﬁ%ﬁ%ﬁWh@ﬁq ing properties of the resins,
and reducing the cost of noldings. There is a strong desire in the market
for a highly expanded polyester resin nolding. 1 In a generally known
techni que_for the foam noldin of a polyester resin, a chain-branching
agent i s el 95 TRonWENTEMN with a bl owing agent. It is known that use

of, for exanple, a carboxylic acid dianhydride as the chai n-branching
agent is effectliffepresent invention relates to a foamable

polyester resin composition. More particularly, the
invention relates to a foamable polyester resin composition
which has excellent low-temperature processability and
gives a highly expanded foamed molding excellent in

strength and surface properties.

BACKGROUND ART

Polyester resins give moldings excellent in physical
properties such as transparency, mechanical properties, gas
barrier properties, and heat resistance and in chemical
properties such as solvent resistance, acid resistance, and
alkali resistance, and are hence extensively used as
packaging materials, e.g., bottles, sheets, and films and
in other various fields. Recently, foam molding is
attracting attention as a technique for reducing the weight
of polyester resins, improving the heat-insulating
properties of the resins, and reducing the cost of moldings.
There is a strong desire in the market for a highly

expanded polyester resin molding.




i n hei ghtening the nol ecul ar weight of a nolten polyester resin or
inproving the nelt viscosity thereof and thereby enabling foamnolding to
be conducted in a high expansion ratio. For exanple, Japanese Patents
1,921,348 and 2,126, 744 disclose that a foaned nol di ng having an i nproved
expansion rati o can be obtained by adding a conpound having two or nore
aci d anhydride groups in the nolecule, such as pyronellitic dianhydride,
as a chain-branching agent to the polyester resin to be foanmed. However

since pyronel litd G djeHdwarl @eachiam a&edmBlidd R fkth@?%ngzngg%i%%oﬂ it

produces its effect only wien the resin 1S heated an at a

tenperaterao%ol%éggég7pegQHZQQCéh%%§€%%$§%ﬁ%%§iQ%%M€?+gc§§géIynconducted

in alowtenperature range of up't ec Was observed.
The presgg%binvgggionikg intfnded to attain a high expansion ratio even
n

when foam not df 0 ?swcondﬁc?eaw%%gaag?%Ewtenperature range of from 150 to

210C, by using (meth)acrylic ester_pol ynmer w thout using any of those 2
chai n- br anchi ngﬁég]esgﬁg?gwfhe hatvétis &fh HFPHS B GATARNY Héchni que

descri bed a o¥e. Furthgrnnre Japanese Patent Laid-Open No. 2000- 136301
di scl 0sedCiRafianpBdredendf dihg AR MigP AN e RRsPSRNt rig i ®E EFCEFEI 1.6 to
3.0 is obtained froma conposition prepared by adding an acrylic resin to
an al | oyed heightenhrgnthe mobpenbabf val gt yehr donat i Rol vedt dver
aromatic- ring-containing thernoplastic resin containing a polyester
resin. TheSiRveht iBRrenabPetha Mokt heis¢copibyeraredh ardpanesidhyity by
using a (nmeth)acrylic ester polynmer having a specific value of specific
vi scosi t gnapbingefioay molding to be conducted in a high expansion
ratio.
For example, Japanese Patents 1,921,348 and
2,126,744 disclose that a foamed molding having an improved
expansion ratio can be obtained by adding a compound having
two or more acid anhydride groups in the molecule, such as
pyromellitic dianhydride, as a chain-branching agent to the
polyester resin to be foamed.
However, since pyromellitic dianhydride has a
melting point as high as 280°C, it produces its effect only
when the resin is heated and molded at a temperature of
from 270 to 290°C. When the molding was actually conducted
in a low-temperature range of up to 210°C, almost no effect
was observed.
The present invention is intended to attain a high
expansion ratio even when foam molding is conducted in a

low-temperature range of from 150 to 210°C, by using a

(meth)acrylic ester polymer without using any of those



(co)polynerizing one or nore nononer mxtures having a specific
conposition. Furthernore, the invention mtigates the decrease in strength
in foamed nol dings attributable to an increase in expansion ratio, by
adding a filler. The invention hence differs fromthe technique of the
related art described above. DI SCLOSURE OF THE | NVENTI ON An object of the
invention is to provide a foamable polyester resin conposition which can
be foamnolded in a greatly inproved expansion ratio as conpared W th

foanmabl ech@ﬁ?xlly]@ﬁéﬁéhiﬁi' BgeResOr GG iR 8 Pl Aile ive a
foamed nol ding in whic e deterioration in strength an sur ace

propertl a%ééh@fé@?'&e%@r L4NGLSAse I n expansion ratio has been

mti gat are enS| ve Thnvesti gatl ons, the pr esent i nventors

have found t hatp, Q 05|t| whi ch foa | ded i greatly
i mproved expansf%ﬁ%}a D Hnd %ﬂ?%f %ﬁQe %% (R ro@gﬁ in strength

and surf o] ert tain adding a specific (neth)acrylic
ester  phioitl dbeelerer, %‘5 2 BRI hg" %%He IR RN TETh,  The
i nvention has been co Ieted based on thls flndlng The invention rel ates
the fol I6#FHY CbnpbeTttof: tO(1)0AlS o%%%}%e%of%%t%rcqr&qw%kﬁmom tion
conprising: (A) 100 parts by weight of a polyester resin, (B) from0.5 to
30 part SPESPAEFYHRY oRAGI poedh) aeFy1i¢ BRI ER HoIyherlleyed pegsirer mxture
obtained by polynerizing fromO to 50 parts by weight of a nononer
m xture ¥BiClkohpra shhgndrom @ pol vosslynaks ght thmeangt hemetdieamat ate, from 51
to 100% by weight at |east one nonomer selected fromnethacrylic esters
ot her t hahngetdtntainerdhachyimeplasdiacrysin estordimndg fpalydstar 20% by
wei ght at | east one vinyl nononer copol ynerizable therewth,

resin.

The invention enables a further improvement in

expansibility by using a (meth)acrylic ester polymer having

a specific value of specific viscosity produced by

(co)polymerizing one or more monomer mixtures having a

specific composition. Furthermore, the invention mitigates

the decrease in strength in foamed moldings attributable to

an increase in expansion ratio, by adding a filler. The

invention hence differs from the technique of the related

art described above.

DISCLOSURE OF THE INVENTION

An object of the invention is to provide a foamable
polyester resin composition which can be foam-molded in a
greatly improved expansion ratio as compared with foamable
polyester resins according to the related art and can give

a foamed molding in which the deterioration in strength and



in the presence of a polyner |atex which is obtained by

enul si on-pol ynerizing from50 to 100 parts by weight of a nononmer m xture
(a) conprising from51 to 100% by wei ght nethyl nethacrylate, fromO to
49% by wei ght at | east one nononer selected fromnethacrylic esters other
than nmethyl 4 methacrylate and acrylic esters, and fromO to 20% by wei ght
at | east one vinyl nononer copolynerizable therewith wherein, when 0.1 g
of the polymer is dissolved in 100 nL of chloroform the resulting

SO'Ut'Onsﬁﬁ§aée5998PEk€1e¥'§E9§iEMtQBlér951Q 158r%%? gg?ggﬁéﬁ%ggoﬁt 30 C

(wherein the sum of the nonomer m xtures and parts
wei ght), uhegpejng g%gﬂ Q4 %1 aPEqt he (neth)acryllc ester polyner or the
Fssol

polymer m xture I's S 'n 100 nL of chloroforn1 the resulting
sol ution has a gsgem féc ]\_/I sc sll % nd rom 0 65 t Jreasur e at 30CC,
(C) from0.1 to Oap%r?% oy et Y vaea ¥F1Y§% trJ'qe'afh]n‘ms('D) £ HSWHY agent .

(2) The foa le p res osition,according to wherei n the
pol yest et V%Q? rFAﬁ ﬁuﬁﬂDFbﬂBug B@P?E%Fé?nrﬁgiﬂh & Qﬁe%?%%ﬁable

pol yester reS|n conp05|t|on according to (1) or (2), wherein the filler
(O is tBPEASEalRi AnPrearbsnaler OKPEaSXRBNPASRORAEEC 2NAyI1We @l ass fi ber.
(4) The foanable ol yester resin conposition according to any one of (1),
(2) and Espmeghep ijhnﬂhémBF@MFﬁglagggifenQU? pBdasurbra@l PHeRSFPbeAbI €

bl owing agent and is contained in an amount of fromO0.1 to 25 parts by

wei ght pan keoophpriseBybyergAinghe ppegesier (methhacys}ia ¢sbered nol di ng
obt ai ned by nol ding the foamable 5 pol yester resin conposition according to
(1). polymer, a filler, and a blowing agent to a polyester resin.

The invention has been completed based on this finding.

The invention relates the following composition:

(1) A foamable polyester resin composition comprising:
(A) 100 parts by weight of a polyester resin;
{B) from 0.5 to 30 parts by weight of a

(meth)acrylic ester polymer or a polymer mixture obtained
by polymerizing from 0 to 50 parts by weight of a monomer
mixture (b) comprising from 0 to 49% by weight methyl
methacrylate, from 51 to 100% by weight at least one
monomer selected from methacrylic esters other than methyl
methacrylate and acrylic esters, and from 0 to 20% by
weight at least one vinyl monomer copolymerizable therewith,
in the presence of a polymer latex which is obtained by
emulsion-polymerizing from 50 to 100 parts by weight of a
monomer mixture (a) comprising from 51 to 100% by weight
methyl methacrylate, from 0 to 49% by weight at least one

monomer selected from methacrylic esters other than methyl



BEST MODE FOR CARRYI NG OQUT THE | NVENTION A feature of the invention resides
in that a polynmer or polynmer m xture obtained by emul sion-polynerizing a
speci fic nmonomer or nononer mxture conprising a significant anount of one
or nore nethacrylic esters and (or) acrylic esters is used for the purpose
of inproving the expansibility of a polyester resin. Use of the
(nmeth)acrylic ester polynmer or polynmer mxture in conbination with a

bl owi ng agent and a filler is effective in inproving the expansion ratio

of the PRLYASLEY1Les! OntinactoanLmalaLag “%LBOEERh”BaFB §E§B§eexce"e”t

physi cal em cal propefiies inherénf in't sin. The

polyeste aEﬁﬁEnSEO%?gsgsgge'01hpf hnxgﬁglongkgl me%@erggg §§%%§H yester

resin ob one Or-“ "nore arona rgarb fth one
or nore djhydric Ico h dlog and c u5|n aese redients to
under go ﬁhe§§%8riwﬁsatuo peaétFBﬁ BR yﬁﬁFy&Bn éﬁ§8?V% Aigg
di car boxyl_i ¢ ﬁCIdS may be used ones con£r|5|ng terephthalic acid or an
al kyl esPE&r cPherebPTRs the KEFHLtEBAPSA Rtlonashefed dFBESIFAg be used ones
conprising an al kyl ene glycol as the main conponent. The pol yester resin
to be us@dscAsikE PhvERPTOA.7stondt Spastineabareg atnd0¥Y. (Wilarmwiugh any of
the polyester resins heretofore in use or polyester resins recycled my
be used, the Pymppéf Eheeonemasenantanesphiousapdl yesteeingetdd pavost he
standp0|nt of ease of processing. This anorphous polyester resin is one
whi ch habyswbsohhtially no crystallinity or is lowy crystalline. Exanples
t hereof include honopol yners and copol yners obt ai ned by
condensat i on- porlyereeizi nghen di ol ¢ ngf edientmednpEdgiing: atstdreast 50 nol %
et hyl ene glycol with a dicarboxylic acid ingredient conprising at |east 50
nol % t er pphyhaki orathd polymer mixture is dissolved in 100 mL of

chloroform, the resulting solution has a specific viscosity

of from 0.65 to 1.7 as measured at 30°C;

(C) from 0.1 to 30 parts by weight of a filler; and
(D) a blowing agent.

(2) The foamable polyester resin composition according

to (1), wherein the polyester resin (A) is an amorphous

polyester resin.

(3) The foamable polyester resin composition according

to (1) or (2), wherein the filler (C) is talc, calcium

carbonate, mica, wollastonite, clay, or glass fiber.

(4) The foamable polyester resin composition according

to any one of (1), (2) and (3), wherein the blowing agent

(D) is a thermal-decomposable blowing agent and is

contained in an amount of from 0.1 to 25 parts by weight

per 100 parts by weight the polyester resin.

(5) A foamed mblding obtained by molding the foamable



al kyl ester thereof, and further include m xtures of two or nore of these
hono- and copol yners. Exanpl es of the copolyners include ones obtained by
copol yrmeri zi ng anot her dicarboxylic acid, e.g., isophthalic acid or a

hal ogenated terephthalic acid, in an amount of up to 50 nol % based on all
car boxylic acids, ones obtained by copolynerizing a polyalkylene glycol,
e.g., diethylene glycol, in an anount of up to 50 nol % based on all diols,
and ones obtained by copolynerizing an al kyl ene glycol in which the

al kyl en r .o bo e g.., 1,A4- cycl ohexanedi net hanol .
The (rrete%g%ér)y ?%a%es%erﬁ c|oo %t%& géoc%@rr%?lnnquﬁour%ﬂ to be used in the
invention is a polyner or polynmer m xture obtained by

enul si on-pol yneri zing a nononmer m xture (a) to obtain a polyner |atex,
addi ng noner_mxture (b) to the |atex, and polynerizing the nononer

m xture %?Tibﬁ%?%g%gﬁpﬁ:%%é G gtV @E&%@NW% pol ymer or polymer m xture
is an ingredient used for the purpose of inproving the expansibility of
the pol yester Pedigdtutfe dfoitdiferdnvientdcd 8eidssa i khate ac®RRYMEENg: from
50 to 100% (% by weight; the sane applies hereinafter), preferably from Sl
to 100%OC%opel yrer arbbiyre robt01ed B0sgmulpisinmrafwrehiaifg em 70 to 85%
nmet hyl nmethacrylate; fromO to 50% preferably fromO to 49% nore

pr ef er absyed i Bhe Oneomomel % r rmostome efrerabise feampOi 4inB0L at | east one
nononer selected fromnethacrylic esters other than nethyl nethacrylate
and acrysignefieanst amourit oof e @0%orgmedteraddyl fa vt atis nore
preferably fromO to 5% at | east one vinyl nononmer copolynerizable with

t hese. Wen) tderpl dposdtens of s nieddry | foetttee iyl iicsd roft hienpreniomer m xture
(a) is lower than 50% use of the resultant polyner or polyner m xture

gi ves a tidpespinoibi eitigeslf id polyester resin. Use of the
(meth)acrylic ester polymer or polymer mixture in
combination with a blowing agent and a filler is effective
in improving the expansion ratio of the polyester resin in
foam molding without impairing the excellent physical and
chemical properties inherent in the polyester resin.

The polyester resin to be used in the invention is a
thermoplastic polyester resin obtained by mixing one or
more aromatic dicarboxylic acids with one or more dihydric
alcohols, i.e., diols, and causing these ingredients to
undergo an esterification reaction and polycondensation.
As the dicarboxylic acids may be used ones comprising
terephthalic acid or an alkyl ester thereof as the main
component. As the diols may be used ones comprising an
alkylene glycol as the main component.

The polyester resin to be used in the invention is

not particularly limited. Although any of the polyester



expansi bility and processability. Wen the proportion of the nononer

sel ected fromnethacrylic esters other than nethyl nethacrylate and
acrylic esters exceeds 50% use of the resultant polyner or polyner

m xture gives a conposition reduced in expansibility and processability.
Furt hernore, Wen the proportion of the vinyl nonomer copolynerizable with
t hose nononers exceeds 20% use of the resultant polynmer or polyner

m xture gives a conposition reduced in expansibility and processability. 8

Exanpl esygbihBenEBLBIELYL! EnChLer SrObOPTeLban FELINL LBIORCE VR TN the
nmononmer m xture (a) 1 nclude aﬁﬁyl g%tﬁ%cry ates in mﬁlc ?ﬁe al kyl group
has 2 to on,.a s.eth t te, opyl nethacryl ate,
butyl ne aﬁ?% été? %%3B5?£%%£?§e§§lu%%t%ﬁc&@?ggésugé%g%%$%%e%f the acrylic
esters igclydefglky# acrglates.%p ﬁhigh thf alkgl %roup 5&@11 to 8 carbon
atoms, shERtBsTTRB hOF REPHFEPENT PhyFaSR It R EOCHIBNT* acryiSate, butyl
acrylate, and 2-eth Lhex | acrylate. These pethacrylic esters other than
met hyl n%@ﬂﬁ@???ﬁt@g ﬁﬁsgﬁFyF?%lﬁsf%r%nen%%l%% RRzaswpernbia+hY cefrbi nat i on
of two or nore_thereof. Exanples of the vinyl nononmer copol ynerizable with
t hose nofRBHBEILIWNERE ABndietONl Xt eFEstadlinet udetaamdirdt ithengafyl s such as
styrene and a-net hyl styrene and unsaturated ni-~riles such as
acryl oni ipflede TheBeranympes used aPphkydersebtahieddeyon of two or nore
t hereof. The pol ymer obtai ned by enul sion-polymerizing the nononmer mxture
(a), whedounfessavednrpodymanbahngod @idl gingreddOnicofipchémofarm gives a
solution having a specific viscosity as neasured at 300C of fromO0.7 to
1.9, preleaabl §0fmoh¥O0cBhybene8glyook pitl ex abl gafboxyDi@ 4oid. 7, nost
preferably fromO0.9 to 1.6. Wen the specific viscosity thereof exceeds
1.9, theingnpdsettonompnakligg at least 50 mol% terephthalic acid or

alkyl ester thereof, and further include mixtures of two or

more of these homo- and copolymers. Examples of the

copolymers include ones obtained by copolymerizing another

dicarboxylic acid, e.g., isophthalic acid or a halogenated

terephthalic acid, in an amount of up to 50 mol% based on

all carboxylic acids, ones obtained by copolymerizing a

polyalkylene glycol, e.g., diethylene glycol, in an amount

of up to 50 mol% based on all diols, and ones obtained by

copolymerizing an alkylene glycol in which the alkylene

group has 3 to 12 carbon atoms, e.g., 1,4~

cyclohexanedimethanol.

The (meth)acrylic ester polymer or polymer mixture
to be used in the invention is a polymer or polymer mixture
obtained by emulsion-polymerizing a monomer mixture (a) to

obtain a polymer latex, adding a monomer mixture (b) to the

latex, and polymerizing the monomer mixture (b) in the



obt ai ned tends to have reduced expansibility and reduced processability.
When the specific viscosity thereof is 9 |ower than 0.7, the conposition
tends to have reduced expansibility and give a foamed nol di ng havi ng
inmpaired surface properties. The nononer m xture (b) conprises: fromO to
49% preferably from20 to 49% nore preferably from30 to 45% nethyl

net hacrylate; from51 to 100% preferably from51 to 80% nore preferably
fromb55 to 70% at | east one nononer selected frommmethacrylic esters other

than meihylse iRt hacrylabe and a@w%egog%sg agglgﬁlg * aﬁ?ﬁ&‘y

preferably fron10 to 10A; nore pre eas% one vi nyl

nonomner %paagﬁggleégbl%é@tgg Q%%egp¥%§8g0§taln gbﬁé%%glyﬁerls pol yneri zed

in the Tpreés Y55tex Of A izing the
nononer nixtun ?53 forn1a shel,l made of a pol yner obtai ned by

ponnerFﬁﬂ%ESl otygSte tﬁ? €Heth)acryllc ester pol yner or
pol ymer nixturf obtalned Thi s g ner € m xture, when added
to a polyeste Fe@Pﬂ°m85nméFFFEFeﬁ ?nﬁa?%x IR o%?@@réﬁﬁngelast|0|ty to
t he polyester resin and, as a result, can i nprove the expan3|b|I|ty
t her eof IR Qwter & G0fe (B porieightsf thet BpmemapRadeyl heasilnaties)monomer
m xture (b) exceeds 50% use of the resultant polyner or polynmer m xture
is apt teefierabd yedmedsidtli 9 L0f3ai medei prefpsaadilli firoy &Adtpr 660&ssability.
When the proportion of the at |east one nononer selected from 10
met hacr yidsd estedrey adtliyerf ricmary Onestoh @IS 3neeltagly nettbaamg 1 ader ylfiromedt ers i s
| ower than 50% the sane results are brought about. At |east one vinyl
nonomner teopdldy mpredayad lw tiirarhds & ocdP sheourse g raceantiliyg fromnéedoi N an
anount of up

40%, most preferably from 0 to 30% at least one monomer

selected from methacrylic esters other than methyl

methacrylate and acrylic esters; and from 0 to 20%,

preferably from 0 to 10%, more preferably from 0 to 5% at

least one vinyl monomer copolymerizable with these.

When the proportion of methyl methacrylate in the

monomer mixture (a) is lower than 50%, use of the resultant

polymer or polymer mixture gives a composition reduced in

expansibility and processability. When the proportion of

the monomer selected from methacrylic esters other than

methyl methacrylate and acrylic esters exceeds 50%, use of

the resultant polymer or polymer mixture gives a

composition reduced in expansibility and processability.

Furthermore, When the proportion of the vinyl monomer

copolymerizable with those monomers exceeds 20%, use of the

resultant polymer or polymer mixture gives a composition

reduced in expansibility and processability.



to 20% However, the smaller the amobunt of the vinyl nonomer, the nore the
nmonomer m xture (b) is preferred. Exanples of the nethacrylic esters other
than methyl nmethacrylate in the nmononer mxture (b) include alkyl

nmet hacryl ates in which the alkyl group has 2 to 8 carbon atons, such as

et hyl nethacryl ate, propyl nethacrylate, butyl nethacrylate, and

2- et hyl hexyl nethacrylate. Exanples of the acrylic esters include alkyl
acrylates in which the alkyl group has 1 to 8 carbon atons such as

methyl acty! al Gaxahlids ag YAl Gre BAMMI AT A hs/l and

2- et hyl hexyl acry These net acry Ic esters ot er t an ne

”Ethacry%%&ﬁaé??lgxéyhbcgﬁétﬁ fgnTPYmbeciped 2] Ongprabn. ppupinalfon of tuo

nor e €reo vin nDno copo yher e with those

nononer s | the oner, ude aronati yl's such as
styrone RS EelRORe: bp ok dhatbf aiﬁyét%aouﬂ.???|%stgu feagpon
acrylonitrile. These nag Be used alone or in conbination of two or nore

t her eof . a?ﬂ@spoFyﬁBraBr bV Yy nBE R KE Ut REBbt BF PRY! e ElRdThygl 2t Pe nononer

m xture (b% to a |atex_of a polyner obtained fromthe nonomer mxture (a)
and pol yRB V%l%@thﬁérﬁﬂﬁﬁareaﬁﬁ ¢pstinlbagypreseheervtathe |atex, when
dissolved in an anmount of 0.1 g in 100 nL of chloroform gives a solution

havi ng aExpeeiefcofi shespeyvascneaseradinclade abkyiranrplatesoin. 7,
preferably fromO0.65 to 1.7, nore preferably from 0.65 to 1.6, nost
preferabW?lthohhe.alkmllgsouv%BﬂSthetep&ctarboni@t@m$tysmhbr@©f exceeds
1.7, this polyner or polynmer mxture tends to give a conposition reduced
i n expansebhyit gcaptlapepceskabi bctylavenptbpyl specyiateyilscoglty t her eof
is lower than 0.1, this polynmer or polyner mxture tends to give a
conposi t aonyhavepgandedueedyekpansi bekyliytand Wiesangner Haaan@d ol di ng
havi ng

esters other than methyl methacrylate and acrylic esters

may be used alone or in combination of two or more thereof.

Examples of the vinyl monomer copolymerizable with

those monomers in the monomer mixture (a) include aromatic

vinyls such as styrene and oa-methylstyrene and unsaturated

nitriles such as acrylonitrile. These may be used alone or

in combination of two or more thereof.

The polymer obtained by emulsion-polymerizing the

monomer mixture (a), when dissolved in an amount of 0.1 g

in 100 mL of chloroform, gives a solution having a specific

viscosity as measured at 30°C of from 0.7 to 1.9,

preferably from 0.8 to 1.8, more preferably from 0.8 to 1.7,

most preferably from 0.9 to 1.6. When the specific

viscosity thereof exceeds 1.9, the composition finally

obtained tends to have reduced expansibility and reduced

processability. When the specific viscosity thereof is



i npai red surface properties. In producing the (neth)acrylic ester polyner
or polyner mxture according to the invention, the proportion of the
nmononer m xture (a) to nononmer mxture (b) to be wused is such that the
anount of the nonomer mixture (a) is from50 to 100 parts (parts by

wei ght; the sane applies hereinafter), preferably from60 to 95 parts,
nore preferably from65 to 90 parts, and the anmount of the nononer

m xture (b) is fromO to 50 parts, preferably from 5 to 40 parts, nore

pref er ably,d QR0 ¢.07 3% RATdGnpo RHAMHGE AN d e RHB m xtures (a)

and (b) 1s 100 parts. Wen the anmount of the polynmer fornmed fromthe

nononmer Jpu.xture (a)s . | nt.S,: Suf f.i ci ent

expansi belr%q%tn;/glé%énlﬁlotts} Eae I la% e%%nge%ggrfoylgglrgf harafelm ﬁ%{?ltr%geot her hand,
when the amount of the polymer fornmed fromthe nononer m xture (b) exceeds
50 part$s,urt 1S ¥ A1s6 results in insufficient i npartation of

expansi bility Eg a_polyester, resin. The (nmeth)acrylic gster gglyner or

pol yner ni xt ur & 2t BOREMGLe 87 U e (PhvERTPEASESA BEOBr 8dhed?*for exanpl e,
by the follow ng nethod. First, a nonomer mxture (a) is .

enmul si oRGRASHAR Y dF M %h teppt Bor MA%E REA TARAR Y HE Pt ertce 45FF an
appropriate enmulsifier, polynerization initiator, chain transfer agent,

etc. tomstthih methanplasaverfran &d it WHGh e fsaoder fremddrli vied from

the nononmer m xture (a) . Subsequently, a nonomer mxture (b) 1is added to
t he | at 80 %andwqrs yraferabl By ndudS fol yifr iati dgadie anexmanemeguccessi vel y,
a mxture of products of one-step or two-step polynerization is produced
whi ch cagplrdsesl paran gleshaachl isomrtisimngthaorthamdetdfyla (co) pol yner
derived fromthe nononer mxture (a) and a

methacrylate and acrylic esters; and from 0 to 20%,

preferably from 0 to 10%, more preferably from 0 to 5% at

least one vinyl monomer copolymerizable with these.

The monomer mixture (b) is polymerized in the

presence of a latex of a polymer obtained by polymerizing

the monomer mixture (a) to thereby form a shell made of a

polymer obtained by polymerizing the mixture (b). Thus,

the (meth)acrylic ester polymer or polymer mixture is

obtained. This polymer or polymer mixture, when added to a

polyester resin, can efficiently impart viscosity and

elasticity to the polyester resin and, as a result, can

improve the expansibility thereof.

When where the proportion of methyl methacrylate in
the monomer mixture (b) exceeds 50%, use of the resultant
polymer or polymer mixture is apt to give a composition

impaired in expansibility and processability. When the

proportion of the at least one monomer selected from

10



shell made of a (co)polyner derived fromthe nonomer mxture (b). The

di spersion nediumfor use in the emulsion polynerization is usually water.
As the enulsifier is used a known one. Exanples thereof include anionic
surfactants such as fatty acid salts, alkylsulfuric acid ester salts,

al kyl benzenesul fonic acid salts, alkyl phosphoric acid ester salts, and 13
sul fosuccinic acid diester salts and nonionic surfactants such as

pol yoxyet hyl ene al kyl ethers and pol yoxyethylene fatty acid esters. As the

POl YITET IS hRO Y 1 E1850rs S0 PXRA Gne Py MHUSINSOHL G AUn @i -sol ubl e

pol ynerization initiator 1s used. Exanp rdinary

f : ; ) > h | £ at :
oo r e RLY TELLERL B0 L] it SOET @ PRI I El s AN LS oy be
a thél osul f at e,

used al one, they .y be ysed i conmbi.nat.ion with a sulfite,,
2 salt GTTSUINE{aFRayi A (i@ S o VAl B SONER, fioPO Lyme i zab
fornaldeh,ggs | foxylate, or the like so as to constitute a redox system
Preferré aﬁb‘l}%‘% S the PRESAFIRELING nt? RrEL o FR FETRUNT &2k, UBot assi um
persul fate, and ammoni um persul fate. Preferred exanpl es of the organic
per oxi de's® | #EF ud&MBIRYI ThrdrdiFerleh ddie ameend ody dhspaiawilde, benzoyl
peroxide, and |auroyl peroxide. The chain transfer agent is not
parti cul BePOMET ni td. MO gk dsoRdee edrixHereided t - Hodeesfereedapt an,
n-dodecyl nercaptan, t-decyl nercaptan, and n-decyl nercaptan. Conditions
for the pol ynmefizammles rafadthecomediaergslic @sgerst emperattivea awdhyilne al so
are not particularly I|imted, and may be suitably regulated so as to
result imethherdbsteeth speeimoronescosxtyrantopatriclodd: ddldmget er accordi ng
to the intended use.

methacrylates in which the alkyl group has 2 to 8 carbon

atoms, such as ethyl methacrylate, propyl methacrylate,

butyl methacrylate, and 2-ethylhexyl methacrylate.

Examples of the acrylic esters include alkyl acrylates in

which the alkyl group has 1 to 8 carbon atoms, such as

methyl acrylate, ethyl acrylate, propyl acrylate, butyl

acrylate, and 2-ethylhexyl acrylate. These methacrylic

esters other than methyl methacrylate and acrylic esters

may be used alone or in combination of two or more thereof.

Examples of the vinyl monomer copolymerizable with

those monomers in the monomer mixture (b) include aromatic

vinyls such as styrene and a-methylstyrene and unsaturated

nitriles such as acrylonitrile. These may be used alone or

in combination of two or more thereof.

The polymer or polymer mixture obtained by adding

the monomer mixture (b) to a latex of a polymer obtained

from the monomer mixture (a) and polymerizing the mixture

11



14 When the polynerization is conducted in two steps, the nononer(s) for
second-step pol ynerization may be added after ascertaining that the
first-step polynerization has been conpleted. This nethod of nonomer
addition is preferred in that the polynerization in each step can be
carried out while preventing the nononmers for the second step from m xing
with the nononers for the first step. In the polyner |atex thus obtained,

t he particles usual | y have an average particle dianeter of about from 100

o 3. 0008 ThecRarblebescar st akem oty ol hbe hatex byaam grdinary

technlque e.g., ting out or coagu thon addition of an

el ectrol yhe,or devhng BY:8Pi Y dﬁ?ﬁ Ja tonlotorall. Jg.pariisiee taken out

may be subjec to" Wwa hln by ordlnary
technlques accordin ,% (meth acrgllc ester pol ymer or pol yner

mi xture 65%89n%dngcf échbE%Bﬁ%Eyd%§cm PEULeBoVe errercd] ifFomprleflerably is
inthe formof a white powder havin average particle dianeter of from

30 to SOBORHT?roﬁ??ﬁ%ragiénﬁﬁﬁan 6% Fﬂc%r%or%??%gp¥%%eﬁ%W§heﬁr%W pol yrer
m xture into a Eolyester resin. The (nmeth ac lic ester polymer or polyner

m xture OaBeokdi hgbt oMPHE PRGERYABAYI Eremxied’ @hla5polyester resin in an
ordi nary manner in producing the foamable polyester resin conposition of
t he invention. WBITHhammnerifofc tes qaitty) ddragaf estamedsollyler or  pol yner
mxture to be added is fromO0.5 to 30 parts, preferably from3 to 25
parts, nbhésppelgmnabl grfpohyBeronRtupartendpeto 190veaa t scomposheipol yest er
resin. Wien the anount of the (nmeth)acrylic ester polynmer or polyner
m xt ur e addededsisnakpensibahiOySapdrpsocehealdtity on Wifen the

specific viscosity thereof is lower than 0.1, this polymer

or polymer mixture tends to give a composition having

reduced expansibility and giving a foamed molding having

impaired surface properties.

In producing the (meth)acrylic ester polymer or

polymer mixture according to the invention, the proportion

of the monomer mixture (a) to monomer mixture (b) to be

used is such that the amount of the monomer mixture (a) is

from 50 to 100 parts (parts by weight; the same applies

hereinafter), preferably from 60 to 95 parts, more

preferably from 65 to 90 parts, and the amount of the

monomer mixture (b) is from 0 to 50 parts, preferably from

5 to 40 parts, more preferably from 10 to 35 parts,

provided that the sum of the mixtures (a) and (b) is 100

parts.

When the amount of the polymer formed from the

monomer mixture (a) is smaller than about 50 parts,

12



the (nmeth)acrylic ester polyner or polyner m xture does not produce a
sufficient effect. Wien the anount thereof exceeds 30 parts, the excellent
mechani cal properties of the polyester resin are inpaired. The bl ow ng
agent to be used in the invention is not particularly |limted. Exanples

t hereof include physical blow ng agents such as inert gases, e.dg.,
nitrogen, carbon dioxide, and helium saturated hydrocarbons, e.g.,
propane, butane, pentane, and hexane, and halogenated hydr ocar bons such as

tetrafl ugromet:hane andfd+ L&rlqw% + Yl i TRy 48cy %wq's%fype

bl ow ng agents, e.g., 1norganic nposition t OW ng agents

S a2 rad by 208 nEar RARR. ©\R8l 858 gmonngs;@e@hgahggg% anmoni um

hydrogen ca |un1car ohat e anmoni um “car Shd organic
t hermal deco i e blow n en%} such a itros qunds, e.g.
NN i ETE o st T o § ey g -Chis
dinitrosotere hthalanlde azo, conpounds, e. azodlcarbonanlde,
azobi si sobift B Chid AWk 6 o df oy & and sul fonyl
hydrazi de conpounds, e.g.1 benzenesul fonyl hydrazi de and tol uenesul f onyl
hydr azi d&Panoveierty thferdalo laestiffoiasish type bl owi ng agents are
preferred fromthe standpoints of foanlng efficiencX and no need of using
a foam nol di ngTagpdreths akavilig aAteXpPesYBRT proBPLlympuchikEuLThe
i norgani c thermal deconposition type blowi ng agents enunerated above can
be used ta@ dre ugedisim e tinrwentgfon s o b e duweds off.o rAregtllees e,
Preferred is sodium hydrogen carbonate fromthe standpoints of foam ng
ef fici efdgy @rel TolskowiThe nertgarnd.c Fhestwl adeooopesi mighutgpeabl dwi ng agents
enuner at ed above can be used alone or as a m xture

emulsion-polymerized in an appropriate medium in the

presence of an appropriate emulsifier, polymerization

initiator, chain transfer agent, etc. to obtain a

(co)polymer latex in which the polymer is derived from the

monomer mixture (a). Subsequently, a monomer mixture (b)

is added to the latex and polymerized. By thus

polymerizing the mixtures successively, a mixture of

products of one-step or two-step polymerization is produced

which comprises particles each comprising a core made of a

(co)polymer derived from the monomer mixture (a) and a

shell made of a (co)polymer derived from the monomer

mixture (b). The dispersion medium for use in the emulsion

polymerization is usually water.

As the emulsifier is used a known one. Examples
thereof include anionic surfactants such as fatty acid

salts, alkylsulfuric acid ester salts, alkylbenzenesulfonic

acid salts, alkylphosphoric acid ester salts, and

13



of two or nore thereof. Anbng these, preferred is azodicarbonam de from
the standpoints of foamng efficiency and cost. The anount of the bl ow ng
agent to be added varies depending on purposes, and is not particularly
limted. In general, however, the amount thereof is preferably fromO.1
to 25 parts, nore preferably from0.3 to 18 parts, per 100 parts of the
pol yester resin. Wien the anmount of the blow ng agent added is smaller
than 0.1 parts, a nolding having a sufficiently high expansion ratio is

di fficul ;1 posQBL8h e y@fﬁ &D@s@@?ugélﬁ$e£ﬁ@f%ﬁ§f§§P§1%§rﬁ§é{§mt§ foamed

mol di ng having uniformcells is difficult to al n. The anmount of the

bl owi ng t Lo, e i or di of the
(et hy aces e espor Y ORRFUnIPneCaL KPL SEHEEE Tl Wb iobpEe TR O the
(et h) ac i r | yper added is 5 parts, 10 parts, or 20 parts per
100 partggg#gtgéipo?gg% er resin, then the blowng agent is preferably
added in an ampunt, of fromO0.1 to 5 parts, from0O.5 to 10 parts, or from1l

to 25 parts, getd iIRA e Firpd YiRnha 1 3fiQFe gt 0% E&XFFRISpéSition of the
invention further contains ,a filler so as to give a foaned nolding having
cel | uni YBFRFTFOAREL £ nPF 00EH~SP+ERGR oo ExaRpi 23t BNt Hel $13F@F 9 be used in
the invention include talc, calciumcarbonate, nica, wollastonite, clay,
and gl as4Sefberitamhase Fheyeats idxnl uste wreliradhd rarenis nixture of two
or more thereof. Anpbng these, preferred fromthe standpoint of strength
i npr ovenefiyaeeizaronnightiahers astehi 2e, pensutfalyes Thergamimt of the
filler to be added is from0.1 to 30 parts, preferably from0.5 to 20
parts, npeeopiéésradhg ateonrBpownds. pdrlthoymdr theGepdmtisieftarhe pol yester
resin.

compounds may be used alone, they may be used in

combination with a sulfite, a thiosulfate, a salt of a

metal having the lower valence, sodium

formaldehydesulfoxylate, or the like so as to constitute a

redox system. Preferred examples of the persulfates

include sodium persulfate, potassium persulfate, and

ammonium persulfate. Preferred examples of the organic

peroxides include t-butyl hydroperoxide, cumene

hydroperoxide, benzoyl peroxide, and lauroyl peroxide.

The chain transfer agent is not particularly limited.
Examples thereof include t-dodecyl mercaptan, n-dodecyl
mercaptan, t-decyl mercaptan, and n-decyl mercaptan.
Conditions for the polymerization reaction such as,
e.g., temperature and time also are not particularly
limited, and may be suitably regulated so as to result in

the desired specific viscosity and particle diameter

according to the intended use.

14



When the anount of the filler added is smaller than 0.1 part, a foaned
nol ding having uniformcells is not obtained and sufficient strength is
difficult to obtain. Wen the anount thereof exceeds 30 parts, the
resultant conposition has too high a nelt viscosity and this tends to

i npose a 18 higher |load on the nolding machine during nolding. Additives
ot her than those described above may be added to the foanabl e pol yester
resin conmposition of the invention according to need. Exanples thereof

i ncl ude conpatj ith,liengjoalq;le[{étﬂzfaqriorneqlchicrg)g;;ldtut&%elr?glalgLI ;tgzob%tie osed on the

drive nmotor of the nolding machine in extrusion wetti ng agents

for prev i rat i r . powder, lubricants, inpact
nmodi fi ertgs)rf11é %@%%F&tﬁir%{)gén%é%g o?gaéré]g?g]sﬁ‘g%ﬁa%ji]”]to&e%a b%/e b%&gjes%d al one
nor e_.t hereof.. Processes for t he

or in coppination of two or roduci n

f oamabl eé%%%]f;leés G FEHPY COMposTE oht o1t THeER WW%%@%&%rti cularly
limted._ For_ex le, t .conpositjon can be produyced by a process

conpri siHgEM SR iheed'po:%s]é?"'( g%t?]é’é l‘?r%vw"loﬁof“ﬁé @RS IS ¢ ester pol ymer,
a thermal deconposjtion type blow ng agent, a filler, and other additives

and t herPTRfTrsGhesi i el % B tiree 4 23E Pl -9aadi fRP reathib®e such as a

single- or twin-screw extruder at a tenperature suitable for the resin
conposi tFIAL 1Bt Pibld sV it bke nprevert e Fhramaiengrs viest erhe eddapndonposi ti on
of the invention are not particularly limted, and nolding techniques in
gener al fseL Breh misximg gvith txe musiare ol thng;heafi bet appped. EXAMPLES
19 The invention wll be explained belowin nore detail by reference to
Exanpl es and Céimpahat iped vieanplagsx Hbwesvebtained, the particles

usually have an average particle diameter of about from 100

to 3,000 A. The particles are taken out of the latex by an

ordinary technique, e.g., salting out or coagulation by the

addition of an electrolyte or drying by spraying into hot

air. The particles taken out may be subjected to washing,

dehydration, drying, etc. by ordinary techniques according

to need.

The (meth)acrylic ester polymer or polymer mixture

obtained by the procedure described above generally

preferably is in the form of a white powder having an

average particle diameter of from 30 to 300 um from the

standpoint of incorporating the polymer or polymer mixture

into a polyester resin.

The (meth)acrylic ester polymer or polymer mixture
according to the invention is mixed with a polyester resin

in an ordinary manner in producing the foamable polyester

resin composition of the invention.
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the invention should not be construed as being limted to these Exanpl es.
The eval uati on nethods used in the Exanples and Conparative Exanples are
sumari zed bel ow. Determination of Specific Viscosity of (Meth)Acrylic

Ester Polyner: A 0.1 g portion of a polymer sanple was dissolved in 100
m. of chloroform and the viscosity of this solution was neasured with a
Ubbel ohde vi sconeter kept at a constant tenperature in a 30'C water bath.
Det erm nati on of Expansion Ratio: A powder conpound obtai ned (unfoaned

nol di ng of a Qq{é/%(ggj%m%rﬂp@m@dﬁ)i y@s Wl%%r specific

gravity and then no CMT- 45, manufactured by =~ G'ncinnati M| acron
Inc. to I di.ng dihn e ester resin
conpositﬁg%?$g%ﬁ%9%§é%?P?% bgraééggngg FE?% gbgd?éggQagggéééured. The
expansion_ratio .was_cal gu| at fromthose found val ues_usin he,f ol | ow ng
canat s orb T EARERRInTFaR § EO( ZReRPPEE: GRate (§70F St ARLYnF Ealhed ERofdi g of
pol yester resin co ition)/(specific gravity 20, of the foaned nol di ng of
poIyestePaFE§inp%5g5§§iP?Bﬁ§ g%bFB?nBO&gﬁaF?Foﬁgsé?e &@“ﬁbﬁﬁHﬁs. Mol di ng
Conditions Mol ding tenperatures: C = 150C, C2 = 155C, C3 = 160C, adapter
= 170C, @#reunt195Cther dleEBI aFFrBhar Spbed: PROYRPR ODi Beh¥PGE rate: 15 kg/ hr

Die: 10 nm X 180 mm Determ nati on of Conversion into Polynmer: Conversion
i nto pol pastunasaddedul-at egabsergthhe Of 8l Penifg EhBadfldhtion of

the (meth)acrylic ester polymer or polymer mixture does not
produce a sufficient effect. When the amount thereof
exceeds 30 parts, the excellent mechanical properties of
the polyester resin are impaired.

The blowing agent to be used in the invention is
not particularly limited. Examples thereof include
physical blowing agents such as inert gases, e.g., nitrogen,
carbon dioxide, and helium, saturated hydrocarbons, e.g.,
propane, butane, pentane, and hexane, and halogenated
hydrocarbons such as tetrafluoromethane and fluorocarbons;
and thermal decomposition type blowing agents, e.g.,
inorganic thermal decomposition type blowing agents such as
sodium hydrogen carbonate, potassium hydrogen carbonate,
ammonium hydrogen carbonate, sodium carbonate, and ammonium
carbonate and organic thermal decomposition type blowing
agents such as nitroso compounds, e.g., N,N'-
dinitrosopentamethylenetetramine and N,N'-dimethyl-N,N'-
dinitrosoterephthalamide, azo compounds, e.qg.,

azodicarbonamide, azobisisobutyronitrile, and barium

le6



Conversion into polymer (% = {(anmount of polymer vyielded)/(anount of
nmononers introduced)} X 100 Measurenent of Average Particle D aneter of
Latex: A (meth)acrylic ester copolyner |atex obtained was exam ned with
spect rophot onet er U- 2000, manufactured by Hitachi, Ltd., using a scattered
i ght having a wavel ength of 546 nmto neasure the average particle

di aneter. Evaluation of Surface Property: The surface properties of a
nol di ng obtai ned were evaluated based on the following criteria through a

visual exau oatioRy pledbe Appeaipnes, 1 Nereel.i2d Anfaviag ag gxcel | ent

appear ance Wt st no surface recesses and protrusions havi ng

surf ace £ 8668508, ARG Pf O 451 o0 WG, BT 6o NOL, B0, SPNSPALHPUS, C having a
ce ¥\A man a pro

slightly poor appear y surface TFecess rusions. D
ace recesses and

havi ng 00r appear anc ith considerabl e surf

br ot 1 Usi TS REASTI GHERT ST CORGT E5LT -7 St i EoTTBesi VE° ot r engt h at
20% conpr es ioqﬁxgi measur ed a%pZBC in gggordance Lth JI'S K7220.

Measur en@nt - of & Tom| thee r SRR PO HM e Rl TR ERGL STTREESAEY B 23Cin
accordance wth JI'S K7221. Measurenent of Heat Distortion Tenperature Heat
di st ort iRRFY ePpet 2R @ (ForBi Rt ERT rafRRFREMS o2 wknNg HET"§X RS Hs ur ed
under the conditions of a flexural stress of 18.5 kgf/cnR in accordance

with Jl PRIQD7SEIH@MEE.- 1 Into an 8-L reactor equipped with a stirrer was

i ntroduced 0.7 parts of dioctyl sodium sul fosuccinate, as
The inorganic thermal decomposition type blowing

agents enumerated above can be used alone or as a mixture
of two or more thereof. Among these, Preferred is sodium
hydrogen carbonate from the standpoints of foaming
efficiency and cost.

The organic thermal decomposition type blowing
agents enumerated above can be used alone or as a mixture
of two or more thereof. Among these, preferred is
azodicarbonamide from the standpoints of foaming efficiency
and cost.

The amount of the blowing agent to be added varies
depending on purposes, and is not particularly limited. 1In
general, however, the amount thereof is preferably from 0.1
to 25 parts, more preferably from 0.3 to 18 parts, per 100
parts of the polyester resin. When the amount of the
blowing agent added is smaller than 0.1 parts, a molding
having a sufficiently high expansion ratio is difficult to
obtain. When the amount thereof exceeds 25 parts, a foamed

molding having uniform cells is difficult to obtain.
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22 an enul sifier, which had been dissolved in water beforehand. Water was
added thereto in such an anount that the total water anount including the
anount of the water contained in the mnor ingredient to be added | ater
becanme 200 parts. Nitrogen was passed through the gas phase and liquid
phase in the reactor to thereby renove the oxygen fromthe atnosphere and
water in the reactor. Thereafter, the contents were heated to 70C with
stirring. Subsequently, a nmononer mixture (a) consisting of 60 parts of

eyl et haciplaldher einabiebILghiol sdat 45 MNRRY B0 RS Of

butyl acrylate erelnafter referre ntroduc en bloc into

t he reacjf.or. e ! e added 0. 0O arts of, potassium.persulfate as
an ini tﬁ;a ﬂ(:)lre.ér Cgé]?delsu t%gnttq}eea% ?%nnt rﬁg'?cu % {/{%esab)o iy %s?i/tpes]fi rred for
1 hour to substantially conplete.the polynerization. Thereafter, a nononer
m xture { yn&%s‘?%@?%g %6 exﬁglrptlf'of“%ﬁmt d APy ©F §BA was added
dropwi se, to the reaction mxture at a rate of about 30 parts per hour.

After colfitidtidrEwEle HeStRidi RS bAtet mfdsshtieht s ReFleS ket RRTESI0C@% or 90

m nutes and then cool ed. Thus, a polyner |atex was obtained. The average
particl €UiRHeterrehekdiPaRlsS Headdhts Pl YRR eRsifIkN obthdmddi@are shown in
Table 1. The conversion into polymer in the polynerization process was
99. 5% THeowolyragentatiex e b ol weaddedaigul an eandyntsad & ifgprolt- Wi th an
aqueous cal ciumchloride 23 solution, subsequently heat-treated by heating
to 900C tar pattes, fiterer@d vie hl G werts, fagafraehly dratddy .paittes, dehydr at ed
resin cake obtained was rinsed with alnost the sanme weight of water as the
resin amesgertdreled. wwth a parallel-flow drying oven at 500C for 15 hours
to obtain a polyner sanple (1) in a white powder form The polyner
The foamable polyester resin composition of the
invention further contains a filler so as to give a foamed
molding having cell uniformity and improved strength.
Examples of the filler to be used in the invention
include talc, calcium carbonate, mica, wollastonite, clay,
and glass fibers. These fillers can be used alone or as a
mixture of two or more thereof. Among these, preferred
from the standpoint of strength improvement are talc, mica,
wollastonite, and clay.
The amount of the filler to be added is from 0.1 to
30 parts, preferably from 0.5 to 20 parts, more preferably
from 3 to 15 parts, per 100 parts of the polyester resin.
When the amount of the filler added is smaller than 0.1
part, a foamed molding having uniform cells is not obtained
and sufficient strength is difficult to obtain. When the

amount thereof exceeds 30 parts, the resultant composition

has too high a melt viscosity and this tends to impose a
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sanple (1) obtained was exam ned for specific viscosity. The results
obt ai ned are shown in Table 1. To 100 parts of a polyester resin (EASTER
6763, nmanufactured by Eastnman Chem cal Co.) were added 10 parts of the
pol yner sample (1), 1.0 part of talc, 5.4 parts of sodi um hydrogen
carbonate, 0.6 parts of azodi carbonam de, 1.0 part of a conpatibilizing
agent (Bond Fast BF-7B, manufactured by Sum tonmo Chem cal Co., Ltd.), and
0.1 part of a wetting agent (Polybudene, manufactured by Koshigaya Kasei

Kogyo) . Hitise M X844 %M?@héﬂﬁ&ﬁ&ﬂq%@c@iﬂi@”&&@%? fo XPfnd 0 obtain a pellet

conmpound, Wwhich was nolded wth 45, manuf actured by G nci nnat i

Mlacron Inc., JoQtald o8 03780 T DG HY; efcp%%%%enmag} )3 Was

eval uated for surface properties and exam ne or expansion ratio. The

results o i n re sho in Taple 1. EXAMPLES 2 TQ.7. AND ARATI VE
ExanpL e 0dt 5 B8 PO BB Ss e ORI R 1 ShR St sl es
(2) to (20 W$re obtained in_the same nni%ia in 24 1, Eﬁa |l e 1 according
to the r%%%%% TR TTHPOSTHET ond BN itK2 % MerRPes &N Fg@%r sanpl es (2)
to (10) were exanmned for the various properties. Furthernpre, 10 parts of
each OfSUMRA PV eF IRANPIRRE T 2H0% or?%& %t%ril%ejao@%stoi%oﬁfrﬁﬁﬁ’%%%d into
100 parts of the polyester resin, and a foaned nolding was obtained from

t he resuP® arlte cHRpORImECTRr @hetkarmeo hdhp@rmacghine Baargtterusiahe f oaned
nmol di ngs thus obtained respectively in Exanples 2 to 7 and Conparative
Exanpl esnalding, vieeet bnal agerts foor tiheevent bus pebbets ifesom The results

obt ai ned are shown in Table 1. 25 ' MVC)OCo oCDCo N o
separating from a powder, lubricants, impact modifiers,

plasticizers, and colorants. Such additives may be used
alone or in combination of two or more thereof.

Processes for producing the foamable polyester resin
composition of the invention are not particularly limited.
For example, the composition can be produced by a process
comprising mixing the polyester resin with the
(meth)acrylic ester polymer, a thermal decomposition type
blowing agent, a filler, and other additives and then melt-
kneading the mixture with a melt-kneading machine such as a
single- or twin-screw extruder at a temperature suitable
for the resin composition.

Methods for molding the foamable polyester resin
composition of the invention are not particularly limited,
and molding techniques in general use, such as, e.g.,

extrusion molding, can be applied.

EXAMPLES
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cr CQCoCD al qz4l | r-1 N-INTf tr--lor+ Uwa N_Nco Ilzzi' (NN Q)
rnr-1CoC) O>M-INUw~0 NHO O ol.l CoCOpa HO>CHN Uw~oH N_ 1 | |
ii Ito~1lo rn O |~ONC) H4 CDH

The invention will be explained below in more detail
by reference to Examples and Comparative Examples. However,
the invention should not be construed as being limited to
these Examples.

The evaluation methods used in the Examples and

Comparative Examples are summarized below.

Determination of Specific Viscosity of (Meth)Acrylic Ester
Polymer:

A 0.1 g portion of a polymer sample was dissolved in
100 mL of chloroform, and the viscosity of this solution
was measured with a Ubbelohde viscometer kept at a constant

temperature in a 30°C water bath.

Determination of Expansion Ratio:

A powder compound obtained (unfoamed molding of a
polyester resin composition) was examined for specific
gravity and then molded with CMT-45, manufactured by
Cincinnati Milacron Inc. to obtain a platy molding (foamed
molding of the polyester resin composition). The specific
gravity of this molding was measured. The expansion ratio
was calculated from those found values using the following
equation.

Expansion ratio = (specific gravity of the unfoamed

molding of polyester resin composition)/(specific gravity
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of the foamed molding of polyester resin composition)
Molding conditions are as follows. |

Molding Conditions

Molding temperatures: Cl = 150°C, C2 = 155°C, C3 = 160°C,

adapter = 170°C, die = 175°C

Screw rotational speed: 10 rpm

Discharge rate: 15 kg/hr

Die: 10 mm X 180 mm

Determination of Conversion into Polymer:

Conversion into polymer was calculated using the
following equation.

Conversion into polymer (%) = {(amount of polymer

yielded) / (amount of monomers introduced)} X 100

Measurement of Average Particle Diameter of Latex:

A (meth)acrylic ester copolymer latex obtained was
examined with spectrophotometer U-2000, manufactured by
Hitachi, Ltd., using a scattered light having a wavelength

of 546 nm to measure the average particle diameter.

Evaluation of Surface Property:
The surface properties of a molding obtained were
evaluated based on the following criteria through a visual

examination of the appearance thereof.
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A: having an excellent appearance with almost no surface
recesses and protrusions.

B: having surface recesses and protrusions which are not so
conspicuous.

C: having a slightly poor appearance with many surface
recesses and protrusions.

D: having a poor appearance with considerable surface

recesses and protrusions.

Measurement of Compressive Strength:
Compressive strength at 20% compression was measured

at 23°C in accordance with JIS K7220.

Measurement of Flexural Strength:

Flexural strength was measured at 23°C in accordance

with JIS K7221.

Measurement of Heat Distortion Temperature
Heat distortion temperature (hereinafter referred to
as "HDT") was measured under the conditions of a flexural

stress of 18.5 kgf/cm? in accordance with JIS K7207.

EXAMPLE 1
Into an 8-L reactor equipped with a stirrer was

introduced 0.7 parts of dioctyl sodium sulfosuccinate, as

22
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Table 1 show the following. Wen the (neth)acrylic ester polymer sanples
(1) to (7) were used, conpositions having satisfactory expansibility were
obt ai ned. However, when the polyner sanples (8) to (10), which had been
obt ai ned by using as a nononer mxture (a) a mxture containing a nononer
selected from nethacrylic esters other than nethyl nethacrylate and

O L R g
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ccor di it E6L RBOBHpOGFEPORES. ERBWARPHRFabrothS MRECoFgHEF -8aRps
obt ai ned, were, subjected . to the evaluations. The results obtained are
shown i ntHgpnéner ingredient to be added later became 200 parts.
Nitrogen was passed through the gas phase and liquid phase
in the reactor to thereby remove the oxygen from the
atmosphere and water in the reactor. Thereafter, the
contents were heated to 70°C with stirring. Subsequently,
a monomer mixture (a) consisting of 60 parts of methyl
methacrylate (hereinafter referred to as MMA) and 20 parts
of butyl acrylate (hereinafter referred to as BA) was
introduced en bloc into the reactor. Thereto was then
added 0.005 parts of potassium persulfate as an initiator.
The resultant reaction mixture was continuously stirred for
1 hour to substantially complete the polymerization.
Thereafter, a monomer mixture (b) consisting of 6
parts of MMA and 14 parts of BA was added dropwise to the
reaction mixture at a rate of about 30 parts per hour.
After completion of the addition, the contents were kept at
70°C for 90 minutes and then cooled. Thus, a polymer latex
was obtained. The average particle diameter thereof was
measured. The results obtained are shown in Table 1.
The conversion into polymer in the polymerization

process was 99.5%. The polymer latex obtained was

coagulated by salting out with an aqueous calcium chloride
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solution, subsequently heat-treated by heating to 90°C, and
then filtered with a centrifugal dehydrator. The
dehydrated resin cake obtained was rinsed with almost the
same weight of water as the resin and then dried with a
parallel-flow drying oven at 50°C for 15 hours to obtain a
polymer sample (1) in a white powder form. The polymer
sample (1) obtained was examined for specific viscosity.
The results obtained are shown in Table 1.

To 100 parts of a polyester resin (EASTER 6763,
manufactured by Eastman Chemical Co.) were added 10 parts
of the polymer sample (1), 1.0 part of talc, 5.4 parts of
sodium hydrogen carbonate, 0.6 parts of azodicarbonamide,
1.0 part of a compatibilizing agent (Bond Fast BF-7B,
manufactured by Sumitomo Chemical Co., Ltd.), and 0.1 part
of a wetting agent (Polybudene, manufactured by Koshigaya
Kasei Kogyo). This mixture was kneaded with a Henschel
mixer to obtain a pellet compound, which was molded with
CMT-45, manufactured by Cincinnati Milacron Inc., to obtain
a foamed molding. This foamed molding was evaluated for
surface properties and examined for expansion ratio. The

results obtained are shown in Table 1.

EXAMPLES 2 TO 7 AND COMPARATIVE EXAMPLES 1 TO 3
Using the ingredients shown in Table 1, polymer

samples (2) to (10) were obtained in the same manner as in
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Example 1 according to the respective compositions shown in
Table 1. These polymer samples (2) to (10) were examined
for the various properties. Furthermore, 10 parts of each
of the polymer samples (2) to (10) obtained was
incorporated into 100 parts of the polyester resin, and a
foamed molding was obtained from the resultant compound in
the same manner as in Example 1. The foamed moldings thus
obtained respectively in Examples 2 to 7 and Comparative
Examples 1 to 3 were evaluated for the various properties.

The results obtained are shown in Table 1.
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show the following. The polyner sanples (11) to (15), for which a nononer
m xture (b) having a conposition within the range specified in the

i nventi on had been used, gave conpositions having satisfactory
expansibility. In contrast, the polyner sanples (16) to (18), for which a
nonomer m xture having a conposition outside the range for the nononer

m xture (b) according to the invention had been used as a nonomer m xture

b), gave co it 1, QNS havi reduc pan 13 TO 17 AND
E:O)VPAgRATI VE XA ES 7l§%Dggg'eﬁoq§}rrg§b?aérr% %?%%’1 ;“g fgﬁgall fe obtained in

the sa ]Qﬁp a (o] to t he .conposi t.i on shown in
Tabl e gEW e po‘? yﬁ%é sanp oaﬁsg% nrg re susbamepcjtefd @é tife (S7e>val uati ons.
The results obta ed are shomn i.n Tabl e 3. QvI 000 0 xNNN

d' | ON U WRHH 12 TP CNBE N 619 vﬁﬁjﬂs%%oéy Sipansthi1 iR

were obtained. However, when the polymer samples (8) to
(10), which had been obtained by using as a monomer mixture
(a) a mixture containing a monomer selected from
methacrylic esters other than methyl methacrylate and
acrylic esters in a higher proportion or containing a vinyl
monomer copolymerizable with these in a higher proportion
than the upper limit specified in the invention, were used,

then sufficient expansibility was not obtained.

EXAMPLES 8 TO 12 AND COMPARATIVE EXAMPLES 4 TO 6

Polymer samples (11) to (18) were obtained in the
same manner as in Example 1 according to the compositions
shown in Table 2. The polymer samples obtained were
subjected to the evaluations. The results obtained are

shown in Table 2.
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p0)1-PaO-rteQr-~ro0 ~rHoli (0-H 00-Pa) VWU ~-Wro P 30 The results
given in Table 3 show the following. The polynmer sanples (19) to (23), for
whi ch a nonomer m xture (a) had been used in an anount within the range
specified in the invention, gave conpositions having satisfactory
expansibility. In contrast, the polyner sanples (24) and (25), for which a

onorrer 1 Xt Ur e (), daf ¢ POBN, disad iy Bl R g jhan gl he | ower

limt specified i ent1on, gavé conpositions having ~i'nsufficient

[l o TRy 1 EXAMPLES 18 T v 22 ND RATI VE EXAMPLES 9 AND 10
I?’)(;Psprzlrbfs}gét %%YT%)S?H(BP#%%) Haﬁ)g Y%Og])%réo%b@é%%oai%orf%e%ane nmanner as

in Ex le 1 according to the conppsjtions sho in Table 4. The pol yner
sanpl 65 BHFaFRed Mortr G ott SRGE T e dULHER | GHe TV reRa s asht al ned

are shown in Table 4. 31 O o '
in the invention had been used, gave compositions having

satisfactory expansibility. In contrast, the polymer
samples (16) to (18), for which a monomer mixture having a
composition outside the range for the monomer mixture (b)
according to the invention had been used as a monomer

mixture (b), gave compositions having reduced expansibility.

EXAMPLES 13 TO 17 AND COMPARATIVE EXAMPLES 7 AND 8
Polymer samples (19) to (25) were obtained in the
same manner as in Example 1 according to the compositions
shown in Table 3.
The polymer samples obtained were subjected to the

evaluations. The results obtained are shown in Table 3.
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The results given in Table 3 show the following.
The polymer samples (19) to (23), for which a monomer
mixture (a) had been used in an amount within the range
specified in the invention, gave compositions having
satisfactory expansibility. In contrast, the polymer
samples (24) and (25), for which a monomer mixture (a) had
been used in an amount smaller than the lower limit
specified in the invention, gave compositions having

insufficient expansibility.

EXAMPLES 18 TO 22, 22a AND COMPARATIVE EXAMPLES 9 AND 10
Polymer samples (26) to (32) and (30a) were obtained
in the same manner as in Example 1 according to the
compositions shown in Table 4.
The polymer samples obtained were subjected to the

evaluations. The results obtained are shown in Table 4.

31

~A



0OOr-1UOOU OHu) ~I(1) ap(0ID 4 a)r-iod4 OO r-ION>"I x 2P | a)f

a)+.J -4 4 -ri Ori ii a)(1) a) (1)-ri (1) P-1(1) Nrd UY-rAU4-1 p,4-4 U
PIT a-) a)EE-r 4JV) 4-)-rl-Ha a) rdr,ror -I1OPO4)S--IPO(L)Ua) -PIP E
H(04-4 s~xr. X(d(1l)Pw-A xa)(dO04P roMAsaM CEUWU) O EF:4 WJ) ' 7 0 Zrn a)llU)
HW co fl,1 +J r* -Pra-HU) 00-rl1l a.Pa) WU --Wrd H 32 The results
given in Table 4 show the follow ng. The polynmer sanples (26) to (30) and
(30a), which had a specific viscosity within the range specified in the

i nvention, gave conpositions having satisfactory expansibility. In
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limt specified in the invention, gave conpositions having insufficient
expansi bility. EXAVMPLES 23 AND 24 AND COVPARATI VE EXAMPLES 11 TO 14 The

ef fect of changes in the amount of the polyner sanple (28) in Exanple 20
incorporated into a polyester resin on expansibility was evaluated in the
following manner. Ml dings were obtained in the same manner as in Exanple
20, except that the amount of the polyner sanple (28), which was used in
Exanpl e 20, to be incorporated into 100 parts of the polyester resin was

changed from 10nparis, o, 15 AT U, OFai2h DAV AS RGN iy, Tabl e 5. The

nol di ngs obtai ned were ex r expansi Ity a properti es.

The [ S5uka B pL0e.ghe ot n Tobie) 2abi (SEUPArL gt LAp Eremple 20

i n which npar Ve Exanpl e

2 h d b ff Kk ded d, h
ol di ng SOPPABHE" ?‘8?ééééﬁﬁsﬁ%*ﬁw%ea?aiﬁ?O%S'eﬁa‘}%a!ﬂo?r?%ﬁ%sa?,bt ained
therefrom 34 rlcoH EITWr:;3r -1 roa)oNO-J Urawa ~1 MNro a)

L1~ 1041EfﬁPFﬁ8nz ga epcomp051tlons having satisfactory
expansibility. In contrast, the polymer samples (31) and
(32), which had a specific viscosity lower than the lower
limit specified in the invention or higher than the higher
limit specified in the invention, gave compositions having

insufficient expansibility.

EXAMPLES 23 AND 24 AND COMPARATIVE EXAMPLES 11 TO 14

The effect of changes in the amount of the polymer
sample (28) in Example 20 incorporated into a polyester
resin on expansibility was evaluated in the following
manner. Moldings were obtained in the same manner as in
Example 20, except that the amount of the polymer sample
(28), which was used in Example 20, to be incorporated into
100 parts of the polyester resin was changed from 10 parts
to 15 parts or 25 parts as shown in Table 5. The moldings
obtained were examined for expansibility and surface
properties. The results obtained are shown in Table 5 in
comparison with Example 20, in which the polymer sample
amount was 10 parts. In Comparative Example 12, the resin
composition could not be sufficiently kneaded and, hence, a

molding suitable for expansibility evaluation could not be
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obtained therefrom.
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U wa row (dWp 35 The results given in Table 5 show the followi ng. The
conpositions containing the polyner sanple (28) in an anount within the
range specified in the invention showed satisfactory expansibility. In
contrast, the conposition of Conparative Exanple 11, which contained the
polymer sanple in an amount smaller than the lower limt specified in the
invention, and the conpositions of Conparative Exanples 13 and 14, which
contai ned pyronellitic dianhydride, did not show sufficient expansibility.
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Mol di ngs were obtained in the sanme manner as in Exanple 20, except that the
kind and anmount of the blow ng agent were changed as shown in Table 6. The
nol di ngs were evaluated for expansibility and surface properties. The
results obtained are showmn in Table 6. In the table, SBC indicates sodium
hydrogen carbonate and ADCA i ndi cates azodi carbonam de. 36 Nom-10

114000 -OQ WXNN(N a w .-.UN ")Oo W~CN aW-oN rl 000ONOOal M\NOr |

OCoONooH MNNOr-1 rl O COO f1 N NNNU) oN 000A fI1fl NN.-10O 0000CccNO1 NNHHO N

QO LE)NM" NN MM results given in Table 5 show the following.
The compositions containing the polymer sample (28) in an
amount within the range specified in the invention showed
satisfactory expansibility. In contrast, the composition
of Comparative Example 11, which contained the polymer
sample in an amount smaller than the lower limit specified
in the invention, and the compositions of Comparative
Examples 13 and 14, which contained pyromellitic

dianhydride, did not show sufficient expansibility.

EXAMPLES 25 TO 31 AND REFERENCE EXAMPLES 1 AND 2

Moldings were obtained in the same manner as in
Example 20, except that the kind and amount of the blowing
agent were changed as shown in Table 6. The moldings were
evaluated for expansibility and surface properties. The
results obtained are shown in Table 6.

In the table, SBC indicates sodium hydrogen

carbonate and ADCA indicates azodicarbonamide.
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conposi tions according to the invention had satisfactory expansibility.
EXAMPLES 32 TO 37 AND COVPARATI VE EXAMPLES 15 AND 16 Mol di ngs were
obtained in the sanme manner as in Exanple 20, except that the kind and
anount of the filler were changed as shown in Table 7. The nol di ngs were
eval uated for expansibility, surface properties, conpressive strength,
flexural strength, and HDT. The results obtained are shown in Table 7. The
fillers used and shown in the table were the follow ng commerci al

products. Tal c:rdV&-20Q0, ¢ mapufactyf et e Rpidnotalgdindystry Co., Ltd
M ca: A-21, manufactured by Yanaéhchi uUnno Nﬁ%tnnf#?lonlte: CLO SI TE- 25A,

maNuTact o by POML NEERO LAY 88 A PrvehMbh nha Far thelOcSHYH 04 -H -

ro x-PN

expansibility.

EXAMPLES 32 TO 37 AND COMPARATIVE EXAMPLES 15 AND 16
Moldings were obtained in the same manner as in
Example 20, except that the kind and amount of the filler
were changed as shown in Table 7. The moldings were
evaluated for expansibility, surface properties,
compressive strength, flexural strength, and HDT. The
results obtained are shown in Table 7.
The fillers used and shown in the table were the
following commercial products.
Talc: LMS-200, manufactured by Fuji Talc Industry Co., Ltd.
Mica: A-21, manufactured by Yamaguchi Unmo
Montmorillonite: CLOISITE-25A, manufactured by Southern

Clay
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Table 7 show the followi ng. The conpositions respectively containing

vari ous

strength,
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fillers in an amount within the range specified in the invention
were satisfactory in expansibility, surface properties, conpressive

fl exural strength and HDT. In contrast, the conposition of
i ve Exappl e ap et & fidler ﬁm‘) _snal ler than
rlimt spe%lé?l ed gﬂlS nventi on, ga"\?/etﬂé] ﬂfh [ ngﬂ'\p/\ﬁsn ch had

The compositions respectlvely containing various fillers in
an amount within the range specified in the invention were
satisfactory in expansibility, surface properties,
compressive strength, flexural strength, and HDT. 1In
contrast, the composition of Comparative Example 15, which
contained a filler in an amount smaller than the lower
limit specified in the invention, gave a molding which had
poor cell uniformity and hence had exceedingly poor surface
properties. Thus, a molding suitable for the evaluations
could not be obtained from the composition of Comparative
Example 15. On the other hand, the composition of
Comparative Example 16, which contained a filler in an
amount larger than the upper limit specified in the
invention, gave a molding in which cells had broken
considerably. Thus, a molding suitable for the evaluations

could not be obtained therefrom.

INDUSTRIAL APPLICABILITY

As described above, the foamable polyester resin
composition of the invention comprises a polyester resin, a
specific (meth)acrylic ester polymer, a filler, and a
blowing agent. Because of this constitution, the
composition gives a foamed molding which has an expansion

ratio as high as about from 3 to 15 and in which the
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poor cell uniformty and hence had exceedingly poor surface properties.
Thus, a nolding suitable for the evaluations could not be obtained from

t he conposition of Conparative Exanple 15. On the other hand, the
conposition of Conparative Exanple 16, which contained a filler in an
anount |l arger than the upper Iimt specified in the invention, gave a

nmol ding in which cells had broken considerably. Thus, a nolding suitable
for the evaluations could not be obtained therefrom |NDUSTRI AL

APPLI m&héﬁgyi&aeféﬁrbpeguapga&pﬁwewfé@béﬁdp@éy@&m& resin conposition

of the invention conprises a polyester resin, a spec c (nmeth)acrylic

ester poé’é’@?fblfl eﬁi%gﬁ%’ar?nﬂq@regl)éémiﬁg?%%ﬁe%imng?%gvﬁistkpé

. N
constitution, ositron gives a ich has an

expansiaop.. ratio.as -high about from 3 .ta 15 i n . which.the 40

deteri o%éﬁ%ﬁé% d’surihaegcéa%?rc%e?ct%leescog}?d)Ss:"[trlé)ﬁlgtoﬁn% S il & % an

i ncrease i n expansi on tio has been ,mtigated, Therefore, the, conposition
of the i'hV n?’ilg}‘lnka%rf“OL%?do‘ﬁJr b hot Hed O t RSB TIMFH3E MRS di ng
machines to thereby attain a reduction in production cost, but also be
used in %9mF@%¥e?ﬁn%Et%¥na%p??%%@?%ﬁ%.1%&P?§9@%ﬁ?%ﬂ X5 oantibt 2wt yest er
resin conposition conprising: (A) 100 parts by wei ght of a polyester
resin; RB)UFEIiD. & Y480 mRnds Y swphheations. (neth)acrylic ester

pol ymer or a polynmer mxture obtained by polynmerizing fromO to 50 parts
by wei ght of a nmononmer mxture (b) conprising fromO to 49% by wei ght
met hyl nethacrylate, from51 to 100% by wei ght at | east one
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nononer selected fromnethacrylic esters other than nmethyl nethacrylate
and acrylic esters, and fromO to 20% by weight at |east one vinyl nononer
copol yneri zable therewith, in the presence of a polyner |latex which is

obt ai ned by enul sion-polynerizing fromb50 to 100 parts by weight of a
nmononer m xture (a) conprising from51 to 100% by wei ght nethyl

nmet hacrylate, fromO to 49% by wei ght at |east one nononer selected from
nmet hacrylic esters other than methyl nethacrylate and acrylic esters, and

fromO to 20% by weight at | east Q{]ﬁm%ﬂw nmononer copol yneri zabl e
therewith wherein, when 0.1 g of the polynmer is dissolved in 100 nL of
chloroform the resulting solution has a specific viscosity of fromO0.7 to
1.9 as neasured at 30C (wherein the sum of the nonomer m xtures (a) and

(b) being 100 rt i h?, 42 wherein, when 0..1.q of the
(meth)acrylic 212’[ er%s fg%lm\é%&r% CENECR ﬁ?grlhmcﬂ“@roélijt§%&i ssol ved in 100 niL
of chloroform .the resulting solution has a specific viscosity of from
0.65 to P43 °MBd3Sured at 30C, (C) fromO0.1 to 30 parts by weight of a
filler; and (D) _a blow ng agent. 2. The foanmbl e pol yester resin
conposi tion actdhding thICIRRRYY, PWHER EIRE (e pIGEEEBHEF RFHINA) is an
anor phous pol yester resin. 3. The foanmabl e pol yester resin conposition
according to cl 88m 1 or Promnereitothe parterby geight 0€,2 cal ci um
carbonate, mica, wollastonite, clay, or glass fiber. 4. The foamable
pol yest elmeebi) acsphposesten patyvedi ag #opahymenembdktekai obtdin@dand 3,
wherein the blow ng agent (D) is a thermal -deconposabl e bl owi ng agent and
i s cont abpedoilpmaniammgntrom frbom B01paot25bpawe sgby ofeaghtnpeer 100 parts
by wei ght the pol yester resin.

mixture (b) comprising from 0 to 49% by weight methyl

methacrylate, from 51 to 100% by weight at least one

monomer selected from methacrylic esters other than methyl

methacrylate and acrylic esters, and from 0 to 20% by

weight at least one vinyl monomer copolymerizable therewith,

in the presence of a polymer latex which is obtained by

emulsion-polymerizing from 50 to 100 parts by weight of a

monomer mixture (a) comprising from 51 to 100% by weight

methyl methacrylate, from 0 to 49% by weight at least one

monomer selected from methacrylic esters other than methyl

methacrylate and acrylic esters, and from 0 to 20% by

weight at least one vinyl monomer copolymerizable therewith

wherein, when 0.1 g of the polymer is dissolved in 100 mL

of chloroform, the resulting solution has a specific

viscosity of from 0.7 to 1.9 as measured at 30°C (wherein

the sum of the monomer mixtures (a) and (b) being 100 parts

by weight),
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5. A foaned nol di ng obtai ned by nol ding the foanmabl e pol yester resin
conposition according to claiml. 43

wherein, when 0.1 g of the (meth)acrylic ester
polymer or the polymer mixture is dissolved in 100 mL of
chloroform, the resulting solution has a specific viscosity
of from 0.65 to 1.7 as measured at 30°C;

(C) from 0.1 to 30 parts by weight of a filler; and

(D) a blowing agent.

2. The foamable polyester resin composition
according to claim 1, wherein the polyester resin (A) is an

amorphous polyester resin.

3. The foamable polyester resin composition
according to claim 1 or 2, wherein the filler (C) is talc,

calcium carbonate, mica, wollastonite, clay, or glass fiber.

4. The foamable polyester resin composition
according to any one of claims 1, 2 and 3, wherein the
blowing agent (D) is a thermal-decomposable blowing agent
and is contained in an amount of from 0.1 to 25 parts by

weight per 100 parts by weight the polyester resin.

5. A foamed molding obtained by molding the

foamable polyester resin composition according to claim 1.
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