DESCRI PTI ON ( METH) ACRYLI C RESI N COVPCSI TI ON FOR THERMOSETTI NG TYPE

ILNJECTI ON MOLDI NG METHOD FOR PRODUCI NG THE SAME AND METHOD FOR
PRODUCI NG ( METH) ACRYLI C RESI N MOLDED ARTI CLE :
JECHNI CAL FI ELD The present inventjon relates to a (nmeth)acrylic
reésin conposition for producing with hi @i productivity a (nmeth)- acrylic
resin nolded article having excell ent appearance, di- nension stability,

danpi ng property and the like, a nethod for Broducing t he conposition, and
a nmethod for producing a (neth)acryl5= L | ded article having high
productivity wusing the (neth)acrylic resin conposition. .

BACKGROUND ART A (meth)acrylic resin nolded article consisting of a
(meth)acrylic resin conpounded with an inorganic filler such as al um num
hydr oxi de, has vEMEBIM Yé#iCnBﬁ*ﬁINuﬁ@l’fP%ﬁ%Tg% FQR JPERMOSETIING AYPE
excel | ent appearance of the nolded article, warmfeeling and .

weat herability. JNIEGTIQNMORLDING METHRAR FOR FRQRUGING SAMEaANPe for
counters such as a kitchen counter, washing and dressing stands,

wat er pr oof pans,MEFRODRHQR PROPHCING: (METH MACRELC RERTN, MOLDERARTICLE
(meth)acrylic resin nolded article is also widely used as a danpi ng
material for precise appara-

TECHNICAL FIELD
The present invent%on relates to a (meth)acrylic resin
composi;ion for producing with high productivity a (meth)-
acrylic resin molded artiéie having excellent appearance, di-
mension staéility, damping property and the like, a method for
producing the composition, and a method for producing a
(meth)acrylic resin molded article having high productivity

using the (meth)acrylic resin composition.

BACKGROUND ART
A (meth)acrylic resin molded article consisting of a
(meth)acrylic resin compoﬁnded with an inorganic filler such
as -aluminum hydroxide, has various prominent functions and
properties such as excellent appoarance of the molded article,
- warm feeling and wéatherability. It.is widely used in the form
of artificial marble for coﬁntero such as a kitchen counter,
washing and dressing étands, waterproof pans, and othér archi-
tectural uses. Further, the (meth)acrylic resin molded article
is also widely used as a damping material for precise appara-

tuses, sound instruments, image apparatuses, music instruments



tuses, sound instrunents, inage apparatuses, nusic instrunents :

- 2- and the |ike since the nolded article has excellent attenua- tion
property on vibration. For exanple, JP-A (Japanese Patent
Application Laid- Open) No. 7-146683 discloses a nethod for obtaining an
audi o- visual instrunment by a casting ne¥iod in which the audiovisual

I nstrunent is equipped with a danping nenber conprising 20 to 50% by

" weight of a resin containing nethyl nethacrylate as a nmin constituent

unit and 50 BBAgBYEpILikR i HHICHthehmoddedaarticlie| has empldant @ttgnua-

hydr oxi de. ) - Further, JP-A No. 9-67497 discloses a nethod for obtain-
ing an artif F&PBI PREPOFteY e Vdibratiopat h) acrylic resin conpo- Sition
consisting of a partially cross-Ilinked gel polyner, a quthzacrylic syrup
and an inorganic ff9%eXaEPdeyrdBel &Japanpaf tRahsata igatagnahaidfecti on
nol di ng nachine, then, this extruded material is press-nolded.

Fur t her nor e, OB K@ s 7-21 4668 diggdogeg3acmethed | o Qbtaigtring anpaudio-
obtaining a nolded article having grain pattern wherein a (meth)acrylic
resi n conposVifwal chrstrunent &y @ epsiingnwethedrin jwhidhe rthsplanstiovigohyner
and 10% by weight or less of an inorganic filler is nolded by

t her nopl ast i éNEyPemeRt s equigpedpmdithga damping Hpewher canprisdisg 2§ wet hod
di sclosed in_JP-A No. 7-

. 50% by weight of a resin containing methyl methacrylate as a
main constituent unit and 50 to 80% by weight of an inorganic
filler composed of a hydroxide.

Further, JP-A No. 9-67497 discloses a method for obtain-
ing an artificial marble wherein a (meth)acrylic resin compo-
sition consistihg of a partially cross-linked gel polymer, a
(meth)acrylic syrup and an inorganic filler is extruded at
room temperature using an injection molding machine, then,
this extruded material is press-molded.

Furthermore, JP-A Nos. 2-170847 and 6-93161 disclose a
method for obtainihg a molded article having grain pattern
wherein a (meth)acrylic resin composition consisting only of a
(meth)acrylic thermoplastic polymer and 10% by weight or less

" of an'inorganic filler is molded by thermoplastic type injec-
tion-molding.

However, the casting method disclosed in JP-A No. 7-
146683 has.a defect that productivity is low since it needs a
long period of time for molding.

The method disclosed in JP-A No. 9-67497 is conducted by

using an injection molding machine. However, by the injection



146683 has a defect that productivity is lowsince it needs a |ong period
of tinme for nolding. The met hod disclosed in JP-A No. 9-67497 is
conducted by wusing an injection nolding nmachine. However, by the injection
mol di ng nmachine, the (neth)acrylic resin conposition is-only extruded at
rbom tenperature. It is conducted by press-nolding to nold the materi al
so that the productivity is extrenely |ow The conposition
di sclosed in JP-A Nos. 2-170847 and 6- 93161 has an inorganic filler
content of moldipgwwaghine; the s(methjacaivdie, repénr eompesittinn dad andyi cl e
has no opacity feeling |ike marble, and the appearance thereof is not
good. Furt hextrudedcatt heom nkgmpenatune .| ekt cbaiteenducterd) oyh pressghelding
| ess, the resulted nolded article is also poor in attenuation prop- erty
on vi br at i otcamgldabhaonateriakd so thatakpengrednobivityvis extnenely
inorganic filler content is increased for inprov- ing these points, the
melt viscosiloyw.of the conposition in- creases and the flowability
deteriorates, and consequently it becones inpossible to injection-nold the
conposi tion. FurtHehe conposidiiposidisodohed imfERthd Nomt 2w1d984f7i endob-t he
nol ded ar- ticle such as heat resistance, hot water resistance, chem cal
resi stance 83d6di hessannisoeganic fidrlern coateat ofni8%aby weightnopt dssise
resin is used as the material .

therefore, the resulted molded article has no opacity feeling

like marble, and the appearance thereof is not good. Further,
since the ihorganic filler contept is 10% by weight or less,
the resulted ﬁplded artiéle is also poor in attenuation prop-
erty on vibration and can not be used as a damping member.
Even if the inorganic filler content is increased for improv-
ing these points, the melt viscosity of the composition in-
creases and the flowability deteriorateé, and consequently it
becomes impossible to injection-mold the composition. Further,
the composition has defects that properties of the molded ar-
ticle such as heat resistance, hot water resistance, chemical
resistance and dimeﬁsion stability are inferior since a ther-

moplastié resin is used as the material.

DISCLOSURE OF INVENTION
An objécf of the present invention is provide a (meth)-
acrylic resin composition which is a raw material of a (meth)-
acrylic resin molded article excellent.in properties such as
appearance, heat resistance, hot water resistance, chemical

resistance, dimension stability and damping property, a method



DI SCLOSURE OF | NVENTI ON. An object of the present invention is
provide a (nmeth)- acrylic resin conposition which if a.raw material of a
(reth)- acrylic resin nolded article excellent in pfpg '

appear ance, heat resistance, hot water resistance, cwengigggsggéfggﬁﬁ;
i mension stability and danpi ng property> a nethod :
-4- for producing the conposition, and a nethod for producing a
(meth)acrylic resin nolded article_ having high productivit using the

(et h) acr yl o€ (R S copposition, “and apr"%sté’t‘?fi ifWe#BF‘Ech% e?

I ntensively studied for at- ', taining the, above-described object, and as a -
resul t, havEeERIARFEYG ﬁ%ﬁé@lW@ﬁ@eaf?%E%%#Qxﬂ?%i?gb@P&Pn@ﬂ°99°§ﬁﬁfﬁﬁting a
specific (meth)acrylic resin conposition (preferably, the com position

- exhi bi ti ng BStRF rEhe f(meFh)acayR iGi FREHD SFRIPIFitiamnnge) to thernosetting
type injection nolding, and conpleted _the present invention.

Nanely, the presedhe R¥RENbniREsniers have dptersively;studied foru@¥asiti on
for thernosetting type injection nolding, conprising a (neth)acrylic
nmononmer (a) taimdRd)the Ahovepdesreibed \9Pigrt i ARG AR @ FreRdE (BfVewherein
the spiral flow length at 135[err]Cis in the range from400 to_ 1600 nm
The pr esent EPRIR NN Sxgaldsnt; SEAEEsS  eak BRQRidingd by saBdengingea
above-described (nmeth)acrylic resin conposition which is a BMC (Bul k
Mol di ng CongRe@bfic mghhjecxydact resin| gomposition (preferably, the com-

€,

position exhibiting a spiral flow length within specific
range) to thermosetting type injectién molding, and completed
the present invention. |

Namely, the present invention relates to a (meth)acrylic
resin composition for thermosetting type injection molding
comprising a (meth)acrylic monomer (a), (meth)acrylic polymer
(b) and inorgahic filler (c), wherein the spiral flow length
is in the range from 400 to 1600 mm. |

The présent invention further relates to a method for
producing the above-described (meth)acrylic resin composition
.which is a BMC (Bulk Molding Compound) in which a part or all
of .the component (b) is used as a thickening agent; and a
method for producing a (meth)acrylic'resin_moldéd'article,
wherein a (meth)acrylic resin composition comprising a (meth)-
acrylic monomer (a), a (meth)acrylic polymer (b) and an inor-
ganic filler (c) is subjected td thermosetting'type injection
molding. |

In the present invention, “(meth)acrylic” means “meth-

acrylic and/or acrylic”. —

This S.heet Has e

i



of the component (b) is used as a thickening agent; and a nethod for
producing a (neth)acrylic resin nolded article, wherein the (neth)acrylic

resin conposition of the present in- vention is subjegted—tb—thernnsettjng
type .injection molding at 100 to 150[err]C. | n| THIS SHEEEHAS BEEN
i nvention, "(nmeth)acrylic" means "meth- “dcrylic and/of acr\REPLACED I n

t he present invention, by subjecting the specific

- 5- (meth)acrylic resin conposition (preferably, the conpositian.,
exhi biting a spiral™f FB% PRERAM WiMIGnT 10BecPYi euﬁ?@gﬁnq Fie mRssddie: ng

type injection | di ng,, it becones possjble to produce (meth)acrylic

L EF o e YIiCe FPBAn Fomas st yh REEFAR Y rERe) SARESE 1M
with extrenely high produc, tivjty. Therefqr?r t he pn&sent i nvention is
extrenely use jbiting RdFBLFS- tlow length within spgRifaCprape® bT¥ON OF
DRAW NGS Fig. 1 shows the shape of a spiral groove of a nmold used
in the pr esé’rﬂeWP%rﬁ 199 F¥Pen:Riert t‘?fblds‘ﬁr‘-’rfalltf g&ﬁﬂ“@ﬁg?ﬂiss.lble torg.

2 is a X-Xline, sectional view of the spiral_ groove _shown in Fig, 1.
Fig. 3 scherRQduQS @ JHEHE) pREYLIG KSR MOASH aXtiGLe SHESBLLPRttH: Resent

i nvention for measuring the spiral flow . . )
pearance and dimension stability with extremely high produc-

tivity. Therefore, the present invention is extremely useful

in industry.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows fhe shape 6f a spiral gr00ve of a mold used

in the present invention for measuring the spiral flow length.
 Fig. 2 is a X-X line sectional view of the spiral groove
shown in Fig. 1.

Fig. 3 schematically shows the cross-section of a mold
used in the present invention for.measuring the spiral flow
length.

Fig. 4 schematically shows the appearance of a mold used

in the present invention for measuring the spiral flow length.

BEST MODE FOR CARRYING OUT THE INVENTION
The (meth)acrylic monomer (a) consfituting the (meth)-
acrylic resin composition of the present invention acts to
give suitable flowability to the composition when it is sub-
jected to thermosetting type injection molding. The content of

the comporient (a) is not particularly restricted. However,

This Sheet Has Been Relilaced
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| engt h. Fig. 4 schematically shows the appearance of a nold used in
the present invention for neasuring the spiral flow | ength.

BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The (meth)acrylic nonomner
(a) constituting the (nmeth)- acrylic resin conposition-of the present

| Avention acts to give suitable romabi%*ty to the conposition when it is
sub- jected to thernosetting type injection nolding. The content of the
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nonof uncti onal nmpnomers such as an al kyl
the viscosity of the (meth)adcrylic resin composition decreases

and the handling thereof tends to be excellent. When this con-
tent is not more than 50% by weight, the shrinkage coefficient
in curing tehds to decrease. This céntent is preferred in the
range from- 10 to 40% by weight, and particularly preferred in
the range from 15 to 30% by weight.

' Examples of the (meth)acrylic monomer used in the compo-
nent (a) include monofunctional monomers such as an alkyl
(meth)aérylate carrying an alkyl group having_l to 20 carbon
atoms, cyclohexyl (meth)acrylate, glycidyl (meth)acrylate,
isobornyl (meth)acrylate, tricyclodecanyl (meth)acrylate, giy—
cidyl (meth)acrylate, hydroxyalkyl (meth)acrylate, benzyl
(meth)acrylate, tetrahydrofurfuryl (meth)acrylate, 2,2,2-
trifluoroethyl (meth)acrylate, (meth)acrylic acid, metal
(meth)acrylate and (meth)acrylic.acid ami&e; polyfunctional
monomers such as ethylene glycol di(meth)acrylate, propylene
glycol di(meth)acrylate, 1,3-butylene glycol di(meth)acrylate,
1,4-butylene glycol di(meth)acrylate, 1,6-hexane diol di-
(meth)acrylate, dimethylolethane di(meth)acrylate, 1,1-

dimethylolpropane di(meth)acrylate, 2,2-dimethylolpropane-di-



(meth)acrylate carrying an al kyl group having 1 to 20 carbon atons,

cycl ohexyl (neth)acrylate, glycidyl (nmeth)acrylate, isobornyl

. (pmeth)acrylate, tricyclodecanyl (meth)acrylate, gly- cidyl (nmeth)acryl ate,
hydr oxyal kyl (meth)acrylate, benzyl (megh)acrylate, tetrahydrofurfuryl
(areth)acrylate, 2,2,2- trifluoroethyl (neth)acrylate, (nmeth)acrylic acid,
nmetal (meth)acrylate and (neth)acrylic acid am de; pol yfunctional

nmononers such as. et hyl ene gl ycol . di th)acryl at e, .propyl.ene l yco

di (met h) acr W%%é), a‘?Eiél-afiﬁry M@eﬁhﬂégﬁﬁ%ﬂ%t%lﬁ%ﬁw 1atg, bgfé“ﬁkgy“

gl ycol di(neth)acrylate,, 1,6-hexane diol di- th)acrylate, . |

di net hyl ol gf‘ﬂﬂ%ﬂéo ‘(‘?r&%(m)ét:@’ii?ﬁz tet 41 6k e tri(meth)-

di (nmeth)acryl ate, 2, 2-di net hyl ol propane di -

27- (meth wmﬁe,tww%nlaﬁgﬁﬁﬁﬁaem (et arshates, PEPPRBEKY -

| ol propane tri(neth)acrylate, tetranethylol nethane tri(nmeth)-_ _acrylate,

t et r amet hy| Si¥eehe(nethacryiate and PaLvRIRYY eﬂ%me(ma?a%Y}mt e
and pol yval ent esters of (nmeth)acrylic acid w th polyhydric alcohol

[ pol yet hyl en@id|wieh polahyskedsyplcobad fPovethylena siypioadit #olypropyl-

di pentaerythritol and the like], and so on. These can be used alone or in
conbi nat i onede gl¥rcek, pARtaerythritopspdipeneagrythyitqld, angr bee likgd ;

met hyl methacrylate is included in the conponent (a) since_ the appearance
of the re- aBd|sedmpl Fheser eanl betused alkenee ampinoFepbingtienPEnEwefor

more.
Among them, it is preferable that mefhyl methacrylate is

‘included in the component (a) since the appearance of the re-
sulted molded article tends to be improved. The contept of

"methyl methacrylate is not particularly restricted. However,
it is preferred in the range from 1 fo 20% by weight'in the
(meth)acrylic :esin composition. The more preferable content
is in the range from 5 to 15% b& weight.

. The (meth)acrylic resin comébsition of the present in-
vention can optionally contain a monomer other than the compo-
nent (a), namely other than the (meth)acrylic monomer. Exam-

- ples of this monomer inclﬁde arématic viﬁyls such as styrene
and divinylbeﬁzene, vinyl acetatg, (meth)acrylonitrile, vinyl
chloride, maleic anhydride, maleic acid, maleate, fumaric acid,
fumarate and the like.

For endowing excellent mechanical strength, solvent re-
sistance, heat resistance, hot water resistance, dimension
stébility and the like to the (meth)acrylic resin molded arti-

cle obtained by thermosetting type injection molding of the



met hyl nethacrylate is not particularly restricted. However, it is _
prreferred in the range from1l to 20% by weight in the (nmeth)acrylic resin
conposi tion. The nore preferable content is in the range from5 to 15% by
wei ght , The (meth)acrylic resin cogposition of the present in-
vention can optionally contain a nononer ©t her than the conpo- nent (a),
naiely other than the (nmeth)acrylic nononer. Exam ples of this nononer

[ h | b et at e,

(et E?ZC?;FB’Q*%&Y; B, Eelefstn Effea%.oﬁf% et e
d.th - FE ndo

excol | ont | mechdreEar ke KRR coPlerentiion monemer A8acorbeius iR hor

Fesin oi ded Ry ombofelto g8y - o, pridhainiebl pihgtho peo K Futd e MARRy of

. the ' th)acrylie resin

| conp05|t|cn1Wﬁrtﬁﬁangeggﬁleﬁnﬁﬁ%yoﬁesﬁﬁlijggvpﬂE$@W§ 'elfha§hereferrjd |

: | yf I t onent (a). e anount use

b7 The ol y et eg%%’h%ﬁo SR fofo éo%&yagwﬁmwerswma (RbuEer

it is prefer he ran e fron13 to 80% by wei I n the. conponent (a)
for effectl%ﬁﬁj Féﬂhphﬁa Réng pEhe -akaxe-deseride: %npgggntage.
Particularly, it is preferable to use neopent i glycol dinethacrylate as
t he pol yfuncti onal Pabkifelacinecdty ispprederablecte weeinrrprantylexalaicodnt

gl oss of the surface tends to be
dimethacrylate as the polyfunctional monomer since a molded

article having very excellent gloss of the surface tends to be
obtained. In this case, neopentyl glycol dimethacrylate may be
used together with the other polyfunctional monomers.

The (meth)acrylic polymer (b) constituting the (meth)-
acrylic resin compoéition of the present invention acts to
suppress the occurrence of dimples in injection-molding the
(meﬁh)acrylic resin composition and to give suitable mechani-

- cal strength to the resulted molded article. This (meth)-.
acrylic polymer (b).is a polymer obtained by polymerization
using a (meth)acryllc monomer as a main component. As a con-
stituent component (monomer for polymerization) used for ob-
taining the (meth)acrylic polymer (b), for example, various
monomers as exemplified for the component (a) previously can
be used. These constituent components may be used alone to ob-
tain a homopolymer, or used in combination of two or moré to
obtain a copolymer, and further, may be-copolymeriZed-with a
polyfunctional monomer. As the component (b), two or more

(meth)acrylic polymers having different compositions and/or



obtained. In this case, neopentyl glycol dinethacrylate nmay be used
t-ogether with the other pol yfunctional nononers. The (nmeth)acrylic
pel ymer (b) constituting the (nmeth)- acrylic resin conposition of the
present invention acts to suppress the %Fcurrence of dinples in
ifnjection-nolding the (meth)acrylic res™i conposition and to give suitable

nechani - cal strength to the resulted nolded article.  This (neth)-.
acrylic polyner (b) is a polyner, obtained by paol ynerization_  using a
(met h) acryl ?/’Elﬂm(ﬂo frage molecnlag wehghts 'ﬁéyab%d%ﬁed 98I -conponent

(mononer for polynerization) used for qQb- taining.the (neth)acrylic

pol ymer (b), for M@PW&PFO&Q) RN RS SFOsStdidpked plyBer haon-

conponent (a reviously can be used. These constituent conponents may be
Ogﬁ:]\./ {

used al one € 1pked, PP ¥R Oy FEre-Bhell cbiyPS RIMSTat 986 BAYt B8 or

more to obtain a cgggugner and further, may be c%ﬁplynerized wWth a

pol yf unct i ofBitaBlBrEelected accosdingete demands,, Hhepptbe Ehevalphbityic
pol ynmers having different conpositions and/or .

-9-"  wei ghPEabbe affeeth) asyldic wesdnt sopagsbkior and ddw@ mechanical The
conponent (b) may be a cross-linked polyner, non- cross-Ilinked polyner or
core-shel | #{pengbhyefrtheymelded prtisler apeyteck ctql aansdderagion,
demands. Wien the flowability of the (meth)acrylic resin conposition and

t he nmechani B¢ weighh@versge melesuday ueigbt@ér@q snponemtc d9i der at i on,

t he wei ght average nol ecul ar wei ght of the conponent:-(b) is
preferably in the range from 20,000 to 2,000,000. Particularly,

it is more preferable that the weight average molecular weight
is in the range from 50,000 to 400,000 since then the occur-
rence of dimples in injection—mdlding the (meth)acrylic resin
composition tends to be suppressed.

.The content of the éomponent (b) is not particularly re-
stricted. However, it is preferable in the range from 1 to 30%
by weight in the (meth)acrylic resin composition. Particularly,
it is preferable to determine appropriate content according to
the éverage molecular weight of the component (b) to put the
spiral flow length of the (meth)acrylic resin composition into

the range from 400 to 1600 mm.

Specifically, if balance between the workability in in-
jedtion—molding and the physicaltproperties such as mechanical
‘strength of.the resulted resin molded'article is took into
consideration, for example, the content of the component (b)
is preferably within the range from 5 to 30% by weight in the
(meth)acrylic resin composition when the weight average mo-

lecular weight of the component (b) is not less than 20,000



preferably in the range from 20,000 to 2,000,000. Particularly, it is nore
preferable that the wei ght average nol ecular weight is in the range from-
50, 000 to 400,000 since then the occur- rence of dinples in

i njection-nolding the (neth)acrylic resin,, conposition tends to be

suppr essed. The content of the cogﬂbnent (b) is not particularly re-
stricted. However, it is preferable in the range from1l to 30% by weight

t
in the (meth)acrylic resip. c osition. Particularly, it is preferable to
det ermi ne aﬁ%%oﬁé?&tEBEBnEQnEWEtcording to the average mol ecul ar wei ght of
t he conponent (b) to put the spiral flow length of the (neth)acrylic resin
conposition into W@Pr%m aysrage 1 ppbemyiar weightgqf:ithe, gompo-; ¢
bal ance bet ween tEF morkabigit in in- k%ﬁftion-nnlding and the physi cal
properties 98&%F 49)nmdBn3RFcLess thathgly 090 ape pet MPER than #A0Ry!

article is t?Pk into consideration, for _exanple, the content of the

conponent (e congeatePipthe Famponae (Pandé prefesably Jebtibin fdigyht in

the (meth)acrylic .resin conposition when the wei ght average no- |ecular
wei ght of t F@ngsnbsRBnE 8)20% bipweight dmyiheo (§§bh)acrylic resin com-
-10- and | ess than 50, 000. When the wei ght average nol ecul ar

wei ght of tW@séG%BBJ nent (b) is not |ess than 50,000 and not nore than

400, 000, the content of the conponent (b) is preferably within the
Further, when the weight average molecular weight of the

component (b) is more than 400,000 and not more than 2,000,000,
the content of the component (b) is preferably within the
range from 1 to 15% by weight in the (meth)acrylic resin com-
position.

The component (b) caﬁ be produced by a known polymeriza-
tion method such as solution polymerization method, bulk po-
lymerization‘method, emulsion polymerization method and sus-
.pensiOn polymerization method.

The inorganic filler (c) constituting the (meth)acrylic
fesin composition of the present invention acts to give excel-
lent texture as artificial marble, heat resistance, damping
prdperty and the like to the resulted molded article. The con-
tent of the component (c) is ﬁot particularly restricted. How-
ever, it is preferably in the range from 20 to 80% by weight
in the (meth)acrylic resin composition. When this content is
20% by weight or more, the texture, heat resistance damping
property and other properties of the resulted molded article
tend to_be improved. When this content is 80% by weight or

less, a molded article having high mechanical strength tends



range from2 to 20% by weight in the (nmeth)acrylic resin com position.
Further, when the wei ght average nol ecul ar weight of the conponent (b) is-
rore t han 400, 000 and not nore than 2,000,000, the content of the
conponent (b) is preferably within the range from1l to 15% by weight in

the (nmeth)acrylic resin com position. -11- The conponent (b) can be
produced by a known pol yneriza- tion nmethod such as sol ution
pol ymeri zati on_met hod, bul k po- |ynerization nethod, enul sion

pol yrer i zat itéh DReChbaingd . s Bhis somiens 35| pavei preferredtirodhe range The
inorganic filler (c) constituting the (nmeth)acrylic resin conposition. of

t he present §x9res30i §@ A0%sbyowelight and|particwlardyt prefesredt ffomi3s to
mar bl e, heat resistance, danping property and the like to the resulted
mol ded arti 58 bynhwedght. tent of the component (c) is not particularly
restricted. How ever, it is preferably in the range from 20 to 80% by
wei ght in the (neThg aaveitdge megiticdengdget obntheheompdnentc qut)erdts nvt 20%
by weight or nore, the texture, heat resistance danping property and ot her
properties ®ROtAsudardyt vestwiceed ar Hovever;eitl i® prefemahivedrithion thei s
content is 80% by weight or |less, a nolded article having high nechani cal
strength temasnge of not less tiawhl i mecndlihot moreethahSIOOLen Foaf @ived in
the range from 30 to 70% by wei ght and particularly preferred from35 to
: ing excellent gloss and transparency to the resulted molded
article. When this average particle size is approximately not
less than 1 g m and less than 20 g m, the resulted molded arti-

cle tends to be endowed with excellent gloss. When this aver-
age particle size is approximately more than 60 g m and not

more than 90 g m, the resulted molded article tends to be en-

dowed with excellent transpérency.

Further, the average particle size of the component (c)
is more preferablj in the range of not less than 20 gz m and not
more than 60 u m. When the average particle size is within
this range, the resulted molded article tends to be endowed
with excellent gloss and transparency, and at the same timé,
the injection moldability of the (meth)acrylic resin composi-
tion tends to be improved and-the whitening of the molded ar-
ticle tends not to occur.

As the component (c), for example, an inorganic filler
such as aluminum hydroxide, silica, amorphous silica, calcium
carbonate, barium sulfate, titanium oxide, calcium phosphate,
talc, clay and glass powder can be suitably used_according to

demands. Especially, when the molded article is endowed with



65% by wei ght . The average particle size of the conponent (c) is
not particularly restricted. However, it is preferably within the range
of not less than 1 [err] mand not nore than 90 [err] mfor giv- ing
excel l ent gloss and transparency to the resulted nolded article. Wen this
average particle size is approximately ng¥" less than 1 [err] mand | ess
than 20 [err] m the resulted nolded arti- <cle tends to be endowed with
excel l ent gl oss,, W {kéhis aver - agg particle size is approximately nore

than 60 [er PFaM5%c ARRGATANGSr SduPdpRP hydrexides fildgayneaeaphpusc| e
tends to be eE: dowgd W th excellent transparency. Further, the
aver age par trctgdsy ass, PeieFo A&/ Preferaklens Hhefaompenentn (ehe range
of not less than 20 [err] mand not nore than 60 [err] m When the average
particle size is HAGHRT t Bi graBhtR-1ikR (Rath)asayddrdaesint nelded canisi+ o
be endowed wth excellent gloss and transparency, and at the sane tine, -
the inj ecti ShenPREERY | gRain Patternnean) her gbtained by donpdsr componndends
to be inproyed and the mhijenLng@Pf the nolded ar- - ticle tends not to
occur . ing pche nnoegaice fiiller-cppraining| xesim parkigds (d)i linse such
as al um num hydr oxi de, silica, amorphous silica, calcium carbonate, barium
sul fate, tiE8Ri (MR AREYIHS megdanprespRaitionof cthe |pgesent dnyentponder
can be suitably used according to_ demands. Especially, when the nol ded
article i s BRACBEIQ}ding the resulted mixture. The amount compounded of

the inorganic filler-gontaining resin particle (d) is not par-

ticularly restricted. However, it is preferably in the range

from 1 to 50% by weight in the (meth)acrylic resin composition.

when this amount compounded is 1% by weight or more, grain

pattern having excellent design tends to be formed. When this

amount compounded is 50% by weight or less;.kneadinq property

in producing the (meth)acrylic resin composition tends to be

improved. This amount compounded is more préferably in the

range from 5 to 30% by weight. When the (meth)acrylic resin

composition contains the inorganic filler-containing resin

particle (d), the content of an inorganic filler as the compo-—

nent (c) is preferably in the range from 20 to 70% by weight.

The resin constituting the inorganic filler-containing

resin particle (d) may be any resin provided it is not dis-

solved in the (meth) acrylic monomer (a), and for example, a

cross-linked (meth)acrylic resin, cross-linked polyester resin,

cross-linked styrene resin and the like can be listed. The

- cross-linked (meth)acrylic resin is preferable, since it has

exce;lent affinity with the (meth)acrylic resin composition of



grani te-1i ke appearance, alum num hydroxide, silica, anmorphous silica and
gl-ass powder are preferable as the conmponent (c). Further, a
granite-like (neth)acrylic resin nolded arti- cle having grain pattern can
be obtai ned by further conpound- ing the énorganic filler-containing resin
particle (d) into the (nmeth)acrylic resih ctonposi tion of the present '
I n'vention and by nolding the resulted m xture. The anount conpounded of

i.s not par- ticularly

t he inorganiék%éééégﬂ-containing resin garticle (d). . (
restricted. enty inveptdpny 4@ng & eifled arjdcler bavingobsavtbfulei ght
in the (net@lacr%;ic resin congoaition._ Wien this ampunt conpounded is 1%
by wei ght orPRREEFANGE,iLS obhaiaRd. nAhify ceessriinkede (nghh) agHEEl 1% tasin
formed. When this anount conpounded is 50% by weight or |ess, kneading
property i r3¥ FFMPFd senPhyRethy ] c(netdh hpcagisds eroRonerasstbinked
I mproved. Thi s amount conpounded is nore preferably in the range from5 to
30% by wei gh(mefawéﬁ%éq POLKNGEr GPREaIRENG metdHodmethy) assrlatasas he
inorganic filler-containing resin particle (d), the content of an
i norgani c fiT#E REN oNpo- nent (c) is preferably in the range from 20
to 70% by wei ght. . The resin constituping_the i norganic .
filler-containi ng ThesiRopganic|eiller eppspdtufingethe bremgamir. ifiillenrot
dis- solved in the (nmeth) acrylic nonomer (a), and for exanple, a
cross- | i nkeFYHEAINIRG yesdnr parhicle obd) | ishionefssapdyt asedednnan amount
cross-linked styrene resin and the |ike can be listed. The cross-1linked
(met h) acr yl i Fhes rangee faeme20 st@c80% thyhaveiahtcdinl she andrganicwit h
the (nmeth)acrylic resin conposition of
filler-containing resin particle (d). When this amount used is
20% by weight or more, the texture and heat resistance of the
resulted molded article tend to be improved. When this amount
used is not more than 80% by weight, a molded article having
high mechanical strength tends to be obtained.

As this inorganic filler, for example, aluminum hydrox-
ide,'silica, amorphous silica, calcium carbonate, barium sul-
fate, titanium oxide, calcium phosphate, talc, clay, glass
powder and the like can optionally be used appropriately. Par-
ticularly, when granite-like artificial marble is produced,
aluminum hydroxide, silica, amorphous silica and glass powder
are preferred as the inorganic filler.

The method for producing the inorganic filler-containing
resin particle (d) is not particularly restricted. For example,
there is listed a method in which a resin molded article con-
taining an inorganic filler obtained via polymerization and

curing (e.g. heat press method and casting method) is.ground

and classified through a sieve. Specifically, an inorganic



-13- the present invention, and a nolded article having beautiful
appearance is obtained. This cross-linked (neth)acrylic resin may al so
conprise polynethyl (neth)acrylate or noncross-linked (neth)acrylic
pol ymer. contai ning nethyl (neth)acrylate as a nain conponent. The
imorganic filler constituting the inorgaﬂﬁc filler- containing resin
particle (d) is preferably used in an anobunt wthin the range from20 to
80% by weight_in the inorganic filler-containing resin particle (d). Wen -
thi s anount fidlRrreontaining wesdnt partigle, obtained iy arindinegagndesi st ance
of the resulted nolded article tend to _be inproved. Wen this anmount .used
i s not m)rec%%%l@%%%%*@WFY&lﬁoﬁﬁﬁﬂfh?%gﬁI'I@If%l\ﬁ i preferredhani cal
strength tends to _be obtained. As this inorganic filler, for
exanmpl e, al uni numIfy§hExPrepept inventionydtpdsuposeibia, teapee ene in-
carbonate, bariumsul- fate, titanium oxide, calciumphosphate, talc,
clay, gl assOrgReriiercontaiaingnrepin PAFtiCR (We@®Tafpoopri @OERY. Par -
ticularly, when granite-like artificial marble is produced, alumnm num
hydr oxi de, 3PP¥ganiqipildiesirsontpiningnreginparicilas (sh)e hovingr dafifex-t he
i norganic filler. The nmethod for producing the inorganic
filler-cont@nhicRloredsnd panticle sdress Mhe particleasigereftthetimhr+or
exanple, there is listed a method in which a resin nolded article con-
tai ni ng an garigafilklean{dontaibiagnedsihapaoticds i (ht iisn netd pacticndatiyg.
heat press nethod and casting nmethod) is ground

restricted provided it is not more than the thickness of the

resulting molded article.

Into the (meth)acrylic resin composition of the preéent
invention, various additives can be optionally added. The ad-
ditives include curing agents such as érganic peroxides and
azo compounds that are for example benzoyl peroxide, lauryl
peroxide, t-butylhydro pefoxide, cyclohexanone peroxide,
methyl ethyl ketone peroxide, t-butyl peroxy octoate, t-butyl
peroxy benzoate, dicumyl peroxide, 1,l—bis(£-butyl per-
oxy)3,3,5-trimethylcyqlohexane;:azobisisobutyronitrile and the
like; reinforcing materials such as glass fibers and carbon
fibers; thickening agents such as magnesium oxide; coloring
agents; low profile agents; internal reléasing-agents;.and the
‘like.

The (meth)acrylic £esin cémposition of the present in-
vention is required to be composed of the above-described com-
ponents and to have a spiral flow length in the range from 400

to 1600 mm.

This spiral flow length is one of geheral indexes for



and classified through a sieve. Specifically, an inorganic

-<14- filler-containing resin particle obtai.ned by grinding and
cl-assifying (nmeth)acrylic artificial marble is preferred. In the .
present invention, it is possible to use gne in- organic filler-containing
resin particle (d) or two or nore inorgéﬁ?c filler-containing resin
particles (d) having differ- ent colors and particle sizes. The particle
size of the inor- ganic filler-containing resin particle (d) is not

parti cul ar| $Valuating: Elowakil Hat qf & Tesdn GEMBOSHBIOR K tohimdsbs anef t he
resulting mgl ded article. - Into the (meth)acrylic resin conposition
of the presdfit "ePRYERE BY using A oddybaving aasPbEabireavg y added. The
ad- ditives include curing agents such as organic peroxides and azo
conpounds that ar & ¥&r le:Bliiwse thenshype pef oiheieSPizalk @rooyer efi the mold
t-butyl hydro peroxide, cyclohexanone peroxide, nethyl ethyl ketone
peroxi de, t U580y ANpERSXDTRTeR tINvantien forpreasyrbadishe Epigadufliow
per oxi de, 1,1-bis(t-buté[ per -, oxa%?,SuS-trinethylcycjohexane, )
azobi si sobutlfPghhyr and BHA- theis 13 KeX Adngr seethgnahieiewiaf dihsh spirgilass
fibers and carbon fibers; thickening agents such as magnesi um oxi de;
coloring ag&RP¥e pRAWRrbRiFigadent Eurthewnore, Riwkas sghepanicaliyd t he
i ke. The (neth)acrylic resin conposition of the present in-
vention is SBEWEr tHet eresscasgivisuy off theemobdvusedstor leehsigring the
spiral flow length, and Fig. 4 schematically shows the appear-
ance of the mold used for measuring the spiral flow 1ength;
The specific measuring conditions of the spiral fiow length in
the present invention are in accordance with that in examples
described later.

When the'(meth)acrylic resin composition is subjected to
compression molding according to a conventional method, the
spiral flow length of the composition is not particulérly re-
stricted. On the other hand, when the (meth)acrylic resin com-

. position is subjected to thermosetting type injection molding
according to the present invention,.the spiral flow length is
preferably in the range from 400 to 1600 mm. When the spiral
flow length is 400 mm or more, thermosetting type injection
moldability tends to be improved. When the spiral flow length
is 1600 mm or less, the releasing property of the molded arti-

cle after thermosetting type injection molding tends to be im-

proved. The spiral flow length is more preferred in the range
from 500 to 1500 mm, and particularly preferred in the rangé

from 600 to 1000 mm.



ponents and to have a spiral flowlength in the range from400 to 1600 mm
This spiral flowlength is one of general indexes for eval uati ng
flowability of a resin conmposition in a nold, and is neasured by using a
nol d having a spiral groove. Fig.ﬁé shows the shape of the spira

groove of the nmold wused in the present i"n¥ention for neasuring the spiral

flow length, and Fig. 2 is a X-X line sectional view of the spiral groove

shown in Fig. 1. Furtherpore, Fig.. 3 schematically . shows_the cross-section
of the ol d used f3RensRLERE nﬁf‘?"ﬂele%h L thew(PERB ACTYEhEF Fiqp iy compo-

schenaticallg shows th% appear- __ance of the nold used for neasuring the

spiral flow $EHfTh canrhe cpptrelled by the, gy Gogwoupdednef shhe sfomt o

length in the present invention are in accordance with that in_exanples
descri bed | Rpent (a), thigcfAolReuiaEWighty and angunt. sepeoppded o5 the
subjected to conpression nolding according to a conventional nethod, the
spiral flow¢ ¥ (e tHRpaRPUNE compoindadaf dieacppppaentsfe) ctand On
the other hand, when the (neth)acrylic resin com position is subjected to
t her noset t i n"&‘?fyr}'é‘q FORPONSRE MY 2§ cmRIIAad ih thee (Betbiacryhi@nt i on,
the spiral flowlength is_ preferably in the range from 400 to 1600 nm
Wien the spi¥efin qRAsdideRn i thaoamdwns eoppaundsse ofp $8et FAgPepeRt (d).
i njection
I The (meth)acrylic resin composition of the present in-
vention is preferably used in the form of a dough-like BMC
which is easily handled, and is prepared by mixing the above-
described components and further mixing the mixture with a
thickening agent for thickening it.

The thickening agent is nbt particulérly restricted.

The above-described magnesium oxide may be used, and a part or
all of the component (b) may be used as a thickening agent. In
view of water resistance of the (meth)acrylic resin molded ar-
ticle, it is preferable to use a'part or all of the component
(b) as a thickening agent.

When a part or all of the component (b) is used as a
thickening agent, the cbmponent (b) which is used as a thick-
éning agent is preferably in the form of powder before mixing,
and has an average particle size preferably in the range from
1 to 500 zm. When this average particle size is 1 g m or more,

the'dusting of the powder tends to decrease and the handling

of the polymer powder tends to be improved. When this average

particle size is 500 g m or less, the appearance (especially

gloss and surface smoothness) of the resulted molded article



nol dability tends to be inproved. Wien the spiral flowlength is 1600 mm
or less, the releasing property of the nolded arti- <cle after

t hernosetting type injection nolding tends to be im proved. The spiral
flow length is nore preferred in the ran%f from500 to 1500 nm and
particularly preferred in the range fro 600 to 1000 mm

- "16- The spiral flow length of the (neth)acrylic resin conpo-

sition can be controlled by the ampunt conmpounded of_the com onent (a),
The. ol ccul HENHS! G DR STEFBYAR- o RIGUATERSEF PRESLCH LY BPTS RESTS
amount conpounded of the conponent (c), and when the conponent (d) is
conpounded i&Fay dmethpatapgecfromsl sk Men, the amount conpounded
of the conmponent (d). The (meth)acrylic resin_ conposition of the
present in- ventiGhe| SoRteNteofhbhe,soaPPReRRe (Phrihifh Agi0iRRd 1a5cé BMC
which is easily handled, and is prepared by m xing the above-_ described
conponent s 3 CkENARG: agPREngS t PECESsARNE AN tHhe, rapge: €EAMNG - hgent20% by
thickening it. . The thickening agent is not particularly restricted.
The above- d&@&dGednn&hae smakh bacHel imyrasdn Sompogiyignparifhest thils cen—t he
conponent (b) may be used as a thickening agent. In_ view of water _
resi stance denthdsfedf) Byr yeiaht ¥ oxs ddigher thickening effepkitands e
to use a part or all of the conponent (b) as _a thickening agent.
Wien a part % bel obgaipgd. cdMwmddis gpnitentség 28% by weight or less,
the dispersion of components in the (meth)acrylic resin compo-
sition tends ﬁo-be improved.
When a part or all of the component (b) is uéed as a
thickening agent, the polymer powder which is added as a
thickening gent is not particulaily restricted. However, in
particular, it is preferable to use a non-cross-linked polymer
powder having a bulk density in the range from 0.1 to 0.7 g/ml,'
an oil absorption in a linseed oil in the range from 60 to 200
'ml/100 g, and a degree of swelling in methyl methacrylate of
16-fold or more. When such a specific polymer powder is used
as a thickening agent, a BMC excellent in handling property
which does not need aging is obtained and the productivity
tends to increase. The specific surface area of this polymer
powder is preferably in the range from 1 to 100 m?/ g. Further,
| this polymer powder is preferably a secondary agglomerate
which is obtained by agglomeration of a primary particle.
This specific polymer powder can be produced by a known

polymerization method such as a solution polymerization method,

bulk polymerization method, emulsion 'polymerization method and



t hi ckeni ng agent, the conponent (b) which is used as a thick- ening agent
Is preferably in the formof powler before m xing, and has an average
particle size preferably in the range from 1 to 500 g m Wen this average
"particle size is 1 [err] mor nore, the ? sting of the powder tends to
decrease and the handling of the polyner'%bmder tends to be inproved. Wen
this average particle size is 500 [err] mor |ess, the appearance
(especially | oss .and surface snpothness) of the resulted nolded article

-17-  t endSYRPNE 100, POV ERSTFRRLION dPelihOdrar PREEECE]IBELY 5 Fdfathdkfin
erably in the range from 10 to 400 [err] m . The content of the
corponent ( B¥igh an Epulsdgnaebhaingq dyps A SiGPnPOLIMEEAFRELBR Y% n t he
range fromO0.1 to 20%by weight in the (meth)acrylic resin conposition
Wien this coiRray-dniedsig preEgryed ghines the aboavegHescribed csPeeifiq ect
tends to be obtained. \WWen this content is 20% by weight or less, the
di sper si on d¥olameFopewderi Aaphke (pRtxined wifdaientdyeonpo- sition tends to
be i nproved. Wien -a part or all of the conponent (b) is used as a
t hi ckeni ng agent, The peeimEcmthideregtine gompogititan ,ef sthe [prgesmntngngent
is not particularly restricted. However, in particular, it is preferable
to use a norentdeon |isnkel paryhevlapiynkestridteg.a Bl keehprrients mayhbe
range from0.1 to 0.7 g/m, an oil absorption in a linseed oil in the
range from @oixes As0once, or some components may be previously mixed and
the resulted mixtures may be finally mixed. For example, re-
garding the components (a) and (b), the component (b) may be
previously dissolved in the component (a). Otherwise, the com-
ponent (a) may be partially pblymerized to generate thé'compo-
nent (b) therein which is a polyﬁer'of the component (a), and
the resultant in the form of syrup may be mixed with other
component.

' For obtaining the (meﬁh)acrylic_resin composition of the
present invention, the apparatus for mixing constituents com-
ponents is not particularly restricted provided it is an appa-
ratus which can efficiently mix substances having high viscos-
ity. For example, a kneader, mixer, roll and extruder cén be
used.

The method for producing the (meth)écrylic resin compo-
sition of the present invention-is-chéracterized in that a
(meth)acrylic resin composition comprising the (meth)acrylic
monomer (a), (meth)acrylic polymer (b) and inorganic filler

(c) is subjected to thermosetting type injectibn molding. The

(meth)acrylic resin composition used in this production method



m /100 g, and a degree of swelling in hethyl met hacryl ate of

16-fold

or

nmore. When such a specific polynmer powder is used as a thickening agent,
BMC excellent in handling property which does not need aging is obtained

and the productivity tends to increase. ,Jhe specific surface area of this

pol ymer powder is preferably in the rang® from1l to 100 n2/g. Further,
this polynmer powder is preferably a secondary agglonerate which is

pol ymor  povder BERRCERD bY othfe AP -Haekaed, (Mo POETHT, HRR b cgetp

ponnerizatF&Hnnﬁ hihe spFesent invention, a compositid

suspensi on pol, rization nethod. Particularly,
emul si on obEME Si

a

FAF s a

sol ution polynerizatjon nmethod,, bulk pol ner&zation nmet hod qpuLsion
amely n av_Jfgg_a

th ' which
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since the above-descri bed specific polyner powder_can be, obtained .
ehel dmethy -

ef fi ci ent | ythe produggion jaethod £Ax
vention is not particularly restricted. All cqnpgnents pay he
a

once, or soff &HRpPBRERERL EYVeRLinn is Rty Limits

may be finally m xed. For exanple, re- ardi ng the_conponents
Deviag- AnSPRERL ORI IR
. O herwi se, the com ponent (a) may be partially polynerized to:generate

the conpo- ofefthe( ppovaedeserihed Fange isonpedr Pspvided chbpear i

t he conponefethed inywhichm SomREsitigns

the resultant in the formof syrup may be m xed with other
thermosetting type injection molding.
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Particularly} the (meth)acrylic resin composition used

in this production method is preferably (meth)acrylic BMC. By

subjecting the (meth)acrylic BMC to thermosetting type injec-

tion molding, input and measurement can be automated, and can

remarkably enhance productivity than a compression molding

method.

The thermosettihg type injection molding machine used

for production of the (meth)acrylic resin molded article of

the present invention is not particularly restricted.

For ex-

ample, there can be used a thermosetting type injection mold-

.ing machine for a polyester BMC which is used for molding of

- an automobile reflector and optical precision member. This

thermosetting type injection molding machine has difference in

a material feeding part from usual injection molding machine

for thermoplastic resins, and this part is constituted of a

hopper part, force cylinder part, transport hopper part and

the like.

For example, a molding material input in a hopper of a



conponent . For obtaining the (meth)acrylic resin conposition of the
present invention, the apparatus for m xing constituents com ponents is
not particularly restricted provided it is an appa- ratus which can
efficiently mx substances having high Vb cos- ity. For exanple, a
kneader,. m xer, roll and extruder can be““uUsed. The met hod for
producing t he (neth)acrylic resin compo- sition of the present i nvention

' h t d t hat t.h I i th
(ot hy cr y| FRETHRREHE{Y AP %:r%c%ﬁ?a | PELAERG ACHENS Ay KGR WL Al or

(c) is subj cted to, {hernoset e injection noldin

(meth)acryl i ErF%s?Xl%:‘?ffﬁﬁysﬂq 3 %&(‘-%Rl ﬁm?hPE ?)fomﬁ‘:t ‘?ﬁf’%r?e gﬂllng mate-
-19- S pref r abl the abov -desqr net h) a re5|n c 0Si tion
of the presEﬁ? i aeiin YyW§18 ﬁgoéﬁt? l%%. ?k?%i %ﬁﬁqga%gpFBE@Fength
in the range, fron1400 to 1600 nm However, $H%guct|on met hod .for the
(et h) acryl F&OReQF na’&dﬁilfsqtﬁ%h SCS;PWt'hEhﬁPeseme ntih i 9 itPi8d to

this. It can be a nethod in which a psitign havjng a iral flow
ength out MBRA: RECAERRR- Al BeadiadgBbIat (REdtRR A TRAEFIAR BRtddnBect

t hernosetting type injection nolding Particularly,

(et h) acry| rachgae nbzommqswm@earemﬁntt Af sa PRI | é"ﬁlﬁe{“ﬁiﬁl has been

preferably %neth)acryllc BMC. By
eated up to the curing temperature of the molding material,

and the injected molding material is cured in a mold to obtain:
a desired molded article.

.The curing temperature is not particularly restricted.
However, it is preférably'in the range from 8O to 160°C. Wwhen
the curing temperature is 80°C or more, the curing time can be
shortened and the productivity tends te increase. When it is
not more than 160°C, the appearance of the resulted molded ar-
ticle tends to be improved. This curing temperature is more
preferably in the range from 100 to 150C. The curing time may
be'appropriately selected depending on the thickness of the
molded article.

The following examples further illustrate the present
invention specifically. In the examples, all parts and % are
by weight.
<Physical property of pelymer powder>
Average particle size: It was measured using laser scattering

particle size distribution analyzer
(LA-910, manufactured by HORIBA Ltd.)

Bulk density: It was measured according to JIS R 6126~



subjecting the (neth)acrylic BMC to thernposetting type injec- tion
mol di ng, input and nmeasurenment can be automated, and can remarkably
enhance productivity than a conpression nolding nethod. The

t hernosetting type injection nolding machi ne used for production of the
(meth)acrylic resin nolded article of tﬁ@fpresent invention is not
particularly restricted. For ex- anple, there can be used a thernosetting
type injection nold-- ing machine for a polyester BMC which is used for

nmol ding of an autonpbile reflect ¥ Hhd optical precision menber. This

t hernosetting tyz; injection nolding machine. has difference in_.a material
f eedi ng par Oiflr @RPSEERELONA] ect i on Hbl WA derfaeske aceerdingr kopl B8tk c
resins, and this part is constituted of a hopper part, force cylinder
part, transport hopper part and t3H03153891, and timgodireebdy dekonmiali ng
material input in a hopper of a : - -20-

t hernosetting type injection nol diPkfEbiEdHikee liagpr dscsuddanty seftened
cylinder, and a given anount of the forced nolding mate- rial is
automatical |y weighed in an injectwidih gdver diasfy ongt dropt pnlmsesd idilect i on
screw, then, injected via a nozzle into a nold attached to the | eading
poi nt of the injection nolding naas keaRgnizegr asscagmipabreeintes a screw.
This nold has been heated up to the curing tenperature of the nolding
materi al, &pgcifdci spuface areali Nk wasemeaisuredchyed nihtrogen cadspngbt ai n

tion method usingha surface area meter
SA-6201 (manufactured by HORIBA Ltd.).

Weight average molecular weight: Measured value by GPC method
(in terms of polystyrene) was calcu-
lated. ‘

Degree of swelling: A polymer powder was charged in a 100
ml measuring cylinder, the cylinder was
tapped weakly several times to compact
the powder to 5 ml, then, to this was
charged metﬁyl methacrylate cooled to
10C or lower so fhat the total amount
was 100 ml, and the mixture was stirred
quickly until the mikture became to- .
tally uniform, then, the measuring cyl-
inder was kept in a water bath at 25C
for 1 hour, the volume of the polymer |
powder layer after swelling-was meas-—
ured, and the degree of swelling was

represented by ratio to the volume (5



a desired nol ded article. The curing tenperature is not particularly
restricted. However, it is preferably in the range from380 to 160[err]C
Wien the curing tenperature is 80[err]C or nore, the curing time can be
shortened and the productivity tends to increase. Wen it is not nore than
160[err] C, the appearance of the resulte 4tol ded ar - ticle tends to be
I mproved. This curing tenperature is nmore preferably in the rangedfron1100
to 150[err]C. The curing tine may be appropriately selected dependi ng on
the thickness of the nolded artidte) of 'the PrlYMEE| PEVARE Laven Rafaxe t her
illustrate the present invention specifically. In the exanples, all parts
and %are by weight. <Physical pFepeting-of polyner powder> Average
particle size; It was neasured using Iaser'scatterlng ] ]
particle si 7eRSUeMEnti 8f $Pi¥gL rlow length of (meth)acryliq |yesgiyp com-
manuf actured by HORI BA Ltd.) Bulk density: . It was neasured
accor di ng t ®FLEIRNE126- - 1970. Ol
absor pti on: It was neasured according to JIS K L. _
5101- 1991, and ti nEl¥ftecd MPlgehgving a spiral groove shown in Bagsy- Li ke
| anp i s suddenly softened . . . with the I'ast one drop of
i nseed oi | 4 18 provided. This mold wEscePrebintedl of a almperamopdi it '.and_

a lower mold 2. A spiral groove 5 and center part 4 are formed

on the lower mold'2, and a charge part 3 is opened in the up-

per mold 1. The graduation from start point A to R part of the

groove in Fig. 1 is described in mm unit. Also, the size of

the groove in Fig. 2 is described in mm unit. The size of the

mold shown in Fig. 4 is as follows: longitudinal length (P) =

300 mm, transverse length (Q) = 300 mm, height (R) = 95 mm,

height (S) = 285 mm.

60 g of a (meth)acrylic BMC [(méth)acrylic resin compo-'
sition] which had been previously left in condition sealed in

atmosphere of 23C for 16 hours or more was weighed and charged

in the above-described center part 4 of the mold which had

been heated at 135°C, and this (meth)acrylic BMC was pressed

under a pressure of 10.7 MPa and cured by maintaining for 2
minutes. After'curing,.the cured material of the (meth)acrylic
BMC was took out, and extent of the leading point of the cured
ma;erial reached certain part iﬂ the spiral groove 5 was meas-
ured in terms of the distance (mﬁ).

(1) Production Example of polymer powder (P-1)

Into a reaction apparatus equipped with a cooling tube,



Specific surface area: It was neasured by a nitrogen adsorp-

t-ion nethod using a surface area neter SA- 6201
(manuf actured by HORIBA Ltd.). Wight average nol ecul ar wei ght: Measured
val ue by GPC net hod : (in terns of polystyrene) was
cal cu- | at ed. D@B?ee of swel |'i ng: A pol yner
powder was charged in a 100 m neasuring cylinder,
t he cyllnder ed meakk% several tines to

compast | Enéfiometer, stirrer, GrgPBiNEcAIRAEALYR AfddCrogen,itags

char ged net cryl ate_cool ed 1Q[err] C or
| ower so t h& %6+%% ?éﬁ%ﬂw geg 958 parts of distilled wateg g1pa5 ﬁ t he
m Xt ur e mas until_  the m.Xx

t Kl
becane to-.° $84 5 alkyldiphenyl etbsr|91%H&$§ﬁ§ﬁ3Q0m9¥uf@ﬁ§uﬁsss Ylﬁ@ocyl

i nder was kept in Wﬁ% bat h at ZSL for 1
hour, the VO Eﬂe qrq neindelex S ’H)' and 1 part of pOLRAFSIUMAPEF-after
smelllng was neas- ured, and the degree of smelllng
was sulfate, and the ne@plflé:sﬁat @axwm a¥a% heptask %I73

-22- of the ymer wder efore
swel | i ng. %ﬁkﬁ%&ﬂ%dﬁ?ﬂe’bfn%qgép PFWPE&‘B‘M e F&Fh)’éﬁré&?’% r@METom

ture of 500 parts of methyl methacrylate and 5 parts of sodium
dialkylsulfosuccinate (manufaétured by Kao Corp., trade name:
Peléx OT-P) dropwise over 3 hours, then, kept for 1 houi, and.
further heated up to 80°C and képt for 1 hour for completing -
emulsioh'polymerization to obtéin an emulsion having a primary
polymer particle size of 0.08 u m.

The resulted emulsion was.spray—dried using spray drier
L-8 manufactured by OHKAWARA KAKOHKI Co. Ltd., to obtain a
non-cross-linked polymer powder (P-1) having an average parti—'
_cle size of sécondary agglomerate particles of 30 zm. The re-
‘sulted non-cross-linked polymer powder (P-1) was completely
dissolved in methyl methacrylate, and had a degree of swelling
of 20-fold or more, a bulk density of 0.40 g/ml, an oil ab- |
sorption in linseed oil of 1OQ ml/100 g, a specific surface
area of 51 m@/g and a weight-average molecular weight of
600,000.
(2) Production Example of polymet powder (P-2)

A non-cross-linkéd pdlymer powder (P-2) having a wéight-
average molecular weight of 200,000 was obtained according to

the same manner as in Production Example (1) except that the



position> First, a nold having a spiral groove shown in Figs. 1 to
4-is provided. This nold is constituted of a upper nold 1 and a |ower nold
2. A spiral groove 5 and center part 4 are formed on the lower nold 2, and
a charge part 3 is opened in the up- perg /1o |d 1. The graduation from start
point Ato Rpart of the groove in Fig. %.IS described in nmunit. Al so,

thHe size of the groove in Fig. 2 is described in mmunit. The size of the

ransver so FoaeoR phpbieln Sotiuy BiIall nak"9L S bites MO

0.9 51 5 (R ?'y‘l”?ﬁ et B WL T %m P SEEFPYEn B 16
of 1 he- ol o TRPER=AaA 5 ce WRETES Loy eE P O BE n G THERTH AT AT B
was pressedOtﬂgge#oﬁa&[:eﬁE%]Fg O"‘}er:ﬁ\% nq'{‘ﬁ ?ileb mai nt ai ni ng for 2

m nutes. After Jacrylic BMC was

corta ey ok e AR PR P
st ance (T e (R AR AR Bhe "G e WA o Ecbhing wunel "
"23- ther ety ometétr', rér?{fré’{ B0 T (R, R r8AGC ThE T OG8L c%arged
| 800 parts of distilled water and 1 part of polyvinyl alcohol
(saponification degree: 88%, polymerization degree: 1000),
then. a monomer solution containing 400 parts of methyl meth-
acrylate, 2 parts of n-dodecymercaptan and 2 parts of azo-
bisisobutyronitrile dissolved was charged, and the resulting
mixture was heated up to 80°C over 1 hour with stirring at 400
rpm under nitrogen atmosphere and heated at this temberature
- for 2 hours. Then, the temperature was raised up to 90°C and
the mixture was heated for 2 hours, then, further heated at
120C for distilling off.remaining monomers together with water
to obtain slurry, and the suspension polymerization was termi-
nated. The resulted slurry was filtered, and washed, then,
dried by a hot air drier at 50°C, to obtain a polymer powder
(P-3) having an average particle size 6f primary particles of
93 upm. ‘
The resulted polymer powder (P-3) had a degree of swel-
ling in methyl methacrylate of 1.2, a bulk density of 0.70

g/ml, an oil "absorption in.linseed oil of 45 ml/100 g, a spe-

cific surface area of 0.07 m2/g and a wéightfaverage molecular



duci ng tube was charged 925 parts of distilled water, 5 parts of sodium
akkyl di phenyl ether disulfonate (manufactured by Kao Corp., trade nane:
Pefex SS-H), and 1 part of potassiumper- sulfate, and the resulting

m xture was heated at 70[err]Cwith stirring under nitrogen atnosphere. To
this was added a m x- ture of 500 parts‘%ﬁ'nethyl met hacrylate and 5 parts
of “sodi um di al kyl sul fosucci nate (nmanufactured by Kao Corp., trade nane:
Pel ex OT-P) dr.opw se qver 3 hours, then, kept for 1 hour, and further

heat ed up t8“§6F5T9F048m80ert for 1 hour for conpleting enulsion

pol ymeri zation to obtai.n an enul sion having a primar ol ymer particle
si ze of O. OéQePFPdEPuCt1°n Example (% #e g posidex \Kés‘lgpray- dried using
spray drier L-8 manufactured by OHKAWARA KAKOHKI Co. Ltd., to obtain a
non- cr oss- | i nked pﬁlQﬂﬁwmﬁﬁﬂﬂﬁfk?Piﬁr4ﬂahﬁﬂgnanadV%%QEﬁr%ﬁﬁ#ﬂge mollecylay of

secondary aggl.o rateaésrticles of 30 [err] m The re- sulted
non- cr oss- | ﬂ%&@g‘%p&fy + BBAcERs (phtgingds aceanding §o shessane mannemtas)|
met hacryl ate, and had a degree_ of swelliégi of 20-fold or nore, a bulk
density of O-METQANCtign Expmple (3bhrewqept that tbecmoppmesisabetion 1ao g,
a specific gggface area of 51 nferr]/g and a wei ht-aveggge nmol ecul ar
wei ght  of chexged( waspaogebution cenaiaisg 3dbypartsoofionetisyD)meth-
A non-cross-1linked pol ymer powder (P-2) having a weight- average nol ecul ar
wei ght of 2@F1Yd@tRas 24bparhedoficeeryhqonylatiee dadepanhscof as-dodecy-
Production Exanple (1) except that the
- 24- mercaptan and 2 parts of azobisisobutyronitrile, and the stir-
ring rotation was 300 rpm. Other powder properties are shown
in Table 1.
(5) Production Example of polymer powder (P-5)

A polymer powder (P-5) having a weight-average molecuiar'
weight of 200,000 was obtained aécording to the same manner as
in Production Example (3) ekcept that the monomer solution to
be charged was a solution containing 400 parts of methyl meth-
acrylate, 0.5 part of n-dodecymercaptan and 1 part of azo-
bisisobutyronitrile, the stirring rotation was 300 rpm and the
temperature for 2 hours heating was 75°C. Other powder proper-
ties are shown in Table 1.

(6) Production Example of polymer powder (P-6)

A polymer powder (P-6) having a weight-average molecular
weight of 300,000 was obtained according to the same manner as
in Production Example (3) except that the monomer solution to
be charged was a solution containing 400 parts of methyl meth-

acrylate, 0.3 part of n-dodecymercaptan and 2 parts of azo-

bisisobutyronitrile, and the temperature for 2 hours heating



charge anmobunt of potassium persulfate was 1.5 parts, and the material was
heated up to 80[err]C wth stirring under nitrogen at- nosphere and the
enul si on pol yneri zati on was conducted at 80[err]C. O her powder properties
are shown in Table 1. (3) Production Exgnple of polymer powder (P-3)

tnto a reaction apparatus equipped with- 6'cooling tube, thernoneter,
stirrer and nitrogen introducing tube was charged 800 parts of distilled
wat er and 1 part of polyvinyl alcohol (saponification degree: 88%

pol ymer i zatWash 9dgr e Othegp Powderh proRerbHeHErre cthawn ire iabdenilng 400 parts
of methyl neth-_ acrylate_ 2 parts_of n-dodecynercaptan and 2 parts of azo-
bi si sobut yroh BRAdMcHion, Eranprhasof eeharer Aavdete (Psdditing m xture was
heated up to 80[err]C over 1 hour with stirring at 400 rpmunder_ nitrogen
at mosphere and heft Balyre¥ pvdeinddi~f)ubaving: asweight-average mqojecular
tenperature was raised up to 90[err]C and the m xture was heated for 2
hours, therMe¥alit pf 5982000 wWas ebbrined @gcardiing ito| thg SRS BARNSY RF
mononers together with water _to obtain slurry, and the suspension

pol yner i zatibPrRsiictdon Exappled(3) Teecers (thald theumepongs felukien tand
washed, then, dried by a hot_air drier at 50[err]C, to obtain a_polyner
powder (P9 dhiaraeg wasadepadutienteeniaining $00 paxksy ofamethybsmeth- 93
[err] m The resulted pol yner powder (P-3) had a degree of swel -
ling in netasgyladehadryl aetopf 1n2dodecymexranptan angi 0047pary/ of  azer oi |
absorption in linseed oil of 45 m /100 g, a spe- cific surface area of
0.07 n2/ g risisokmitgroniteidge hbéestixring rotation was 300 rpm and the

temperature for 2 hours heating was 70°C. Other powdér proper-
ties are shown in Table 1.
'(8) Production Example of polymer powder (P-8)

A polymer powder (P-8) having a weight-average molecular
weight of 1,200,000 was obtained according to the séme manner
as. in Production Example (3) except that the monomer solution
to be charged was a solution containing 400 parts of methyl
methacrylate and 0.5 part of azobisisobutyronitrile and the
stirring rotatién was 300 rpm. Other powder properties are
shown in Table 1.

(9) Production Example of inorganic.filler—containing resin
particle (d)

To 100 parts of a mixture composed of.69% of methyl
methacrylate, 2% of ethylene glycol dimethacrylate and 29% of
the polymer powder (P-3) obtained in the above-described Pro-
ductiOn.Example (3) was added 2.0 parts of t-butyl peroxy ben-
zoate (manufactured by NOF Corp. trade name: Perbutyl Z) as a

curing agent, 0.5 part of zinc stearate as an internal releas-



- 25- wei ght of 40, 000. (4) Production Exanple of polynmer powder (P-4)

A pol ynmer powder (P-4) having a weight-average nol ecul ar weight of 120, 000
was obt ai ned according to the same nmanner as in Production Exanple (3)
except that the nonomer solution to be charged was a sol ution containing
376 parts of nethyl nmeth- acrylate, 24 rts of nethyl acrylate, 1.2 parts
of* n-dodecy- nercaptan and 2 parts of azobisisobutyronitrile, and the
stir- ring rotation was 300 rpm O her pqowder roge[ties are shown in
Table 1. (3P9pAI8NE: ABY Ex%rﬁ’)%r%@fp(ﬂ y’ﬁé ep&REES e gyigment oy ackner
powder (P-5), having a wei ght-average nol ecul ar weight of 200,000 was

obt ai ned acdSCFGAFLEPLEBERE ethRpmdie Ahis| piptuyeYas et AW Parts cept

that the nononer solution to _be charged was a solution_ containing 400
parts of mefyRrlymipum hydyoxide (man ugednbyodbeyasenkn dh Fand traser t
of azo- bisisobutyronitrile, the stirring rotation was 300 rpm and t he

t enper at ur e e :2Hagil itecht 310, averagjec paCictensizeowtiel p) operan ines
are shown in Table 1. (6) Production Exanple of polynmer powder (P-6)

A pol yner p&kganicpféllenvand fuxidhemmas addgd 48| pabtarot \ihe)molymezno, 000
was obtained according to the sane manner as in Production Exanple (3)
except that PowdeFp{Bmb) ebtainesh i thee abeyegdesansbed sBredugikian Mxamy ng
400 parts of nmethyl nmeth- acrylate, 0.3 part of n-dodecynercaptan and 2
parts of az@le (1), and the resulting mixture was kneaded by a kneader

for 10 minutes to obtain a (meth)acrylic BMC.

Then, this (meth)acrylic BMC was filled in a flat type mold
for molding of 200 mm square, and cured with being heated and
pressurized at a mold temperature of 130C and a pressure of 98
MPa for 10 minutes for press-molding, to obtain a
(meth)acrylic artificial marble having a thickness of 10 mm.
The resulted (meth)acrylic artificial marble was broken by a

crusher to obtain a white or black inorganic filler-containing

resin particle (d) having an average particle size of 350 um.



 bi sisobutyronitrile, and the tenperature for 2 hours heating

s 26- was 70[err]C. O her powder properties are shown in Table 1. (7)
Producti on Exanpl e of polynmer powder (P-7) A pol yner powder (P-7)
havi ng a wei ght-average nol ecul ar wei ght,,of 500, 000 was obt ai ned accordi ng
to the same manner as in Production Exaffpl e (3) except that the nonomer
solution to be charged was a solution containing 400 parts of nethyl neth-
acryl ate, 0.1 part of n- dodecynercaptan and 0.4 part of azo-

bi si sobutyronitrile, the stirring rotation was 300 rpm and t he terrperature
for 2 hours heating was 70[err]C. O her powder proper- ties are shown in
Table 1. (8) Production Exanple g pollynmey |p ey ' A pol yner

powder (P-8) having a wei ght} ajefd &8 1, 200, 000 was
obt ai ned according to the s rre" mey _g'sc;g_; dy kanpl e (3) -except
that the nononmer solution t g grg@ S pnt ai ni ng 400
parts of nmethyl nethacryl at n‘?i-g).S parlt Df azjob fyronitrile and
the stirring rotation was O—r-p—OHer—ppreer—oT +Hes are shown in
Table 1. (9) Production Exanpl e of incﬂgzﬂqp cififll hi ni ng resin
particle (d) To 100 parts ¢f a rExigife|cdmp 69% of met hyl
met hacryl ate, 2% of ethyl eng gBycd Gdi rratha:& & b of the pol yner
powder (P-3). obtained in the a g,l:gescpi tgeu N .
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MMA : methyl methacrylate MA: methyl acrylate

polymer| composition | particle | particle

po_wder

P—1
P—2
P—3
P—4
P—5
P—6
P—7
P—8

Table 1




duction Exanple (3) was added 2.0 parts of t-butyl peroxy ben- zoate
¢manuf actured by NOF Corp. trade nane: Perbutyl Z) as a curing agent, 0.5
part of zinc stearate as an internal releas- _ _ _

-27- ing agent and 0.25 part of a whitg.inorganic pignent or black
i'norgani c- pi gnent, then, to this mxture®tas added 200 parts of alum num
hydr oxi de (manufactured by Showa Denko K. K., trade nane: Higilite H 310,

aver age parji. [zg; 15 [err] m as an in- organic filler and further
was added %ﬁ%@?f% %ﬁ t he pol yner powder (P-1) obtained in the

neaded by & kneadBES. PoromaoReG: B8V ombiding, 3B, BoRYa P  Peth meth-
R O e T
br e85 ol di REEET PHAINHER GHPRYatiDFFRaceY}ate wAs (HeBPAvRdAgparts
broken by &0 CHYR FRALIF BEARRES (BnB] cOBFa HReR kLA rigisy ARoTer APREFLbeR: ai ni ng
rtzagl_ n part iﬁzlrc?déccgior}la\ﬂx%%pﬁg a(t\é()arg eapgcr)lall)(acrlleents I(Zbe) ,OftOBE(I))tE‘-z?.;lr]a Irrpixture

| of the components (é) and (b).. To 100 parts of this mixture

was added 3 parts of 1,1-bis(t-butyl peroxy)3,3,5-trimethyl-
cyclohexane (manufactured by NOF Corp.} trade mark: Perhexa

3M) as a curing agent, 0.5 part of zinc stearate as an inter-

nal releasing agent and 220 parts of aluminum hydroxide having

an average particle size of 50 y m (manufactured by Nippon

Light Metal Co., Ltd., trade name: BW 53) as an inorganic

filler (c) and further was édded 20 parts of the polymer pow-
der-(P-l) which is the component (b) obtained in the above-
described Production E#ample (1) as a thickening agent, and

the resulting mixture was'kneaded by a kneadef for 10-minute$

to obtain a (meth)acrylic BMC.

The resulted (meth)acrylic BMC exhibited no stickiness
even directly after the kneading and revealed extremely excel-
lent handling property, and required no agiﬂg. This BMC had a
spiral flow length of 1100 mm.

 The resulted (meth)acrylic BMC was input into a material

input hopper of a thermosetting type injection molding machine

(JP-200SA manufactured by The Japan Steel Works Ltd.) con-

trolled at a barrel temperature of 10 to 20°C and a nozzle tem-



[err] .- 29- [ Exanpl e 1] Into
& conponent (a) conprising 58 parts of nethyl neth- acrylate, 15 parts of
neopentyl glycol dinmethacrylate and 2 parts of ethyl ene glycol

di et hacryl ate was di ssolved 25 parts dhe pol ymer powder (P-3) obtained
I h the above-described Production Exanpl% (3) as a conponent (b), to
obtain a mxture of the conponents (a) and (b). To 100 parts of this

Cyel ohexane RETARIFECEEr 88 b ‘Hﬁ# 'S“u? églﬁaﬁx%qﬁmt rrdé’it Fongi-
and 230 par tgE R ﬁﬁfﬁf#}ﬁf SR 50 Laeh, Toanalihrefaill F E s
an | %2?322?23 %%GELF%’-‘SN%%"% ?ﬁg?%eﬁé? 23&3&5?8Prs%%ﬁ‘9§? "BELD e pow
Pr oduct i on' SRR SIETRIEE B0t AR ke SIS 488 Q@ni%gm t“?wsc”li’a?%fle
The rosul t ed HERVATETISF %ﬁéw%é’%ﬁ#”%%% 0 PR, R A l'f%%ttr%ﬁ ter
the kneadi g ] 1948 hedgRibh OBe R8s (£i%0hg" 3240’ RG18" ERSLNae )
140 to 145C, moving side_mold temperature: 120 to 125C), at
an injectibn gauge pressure of 6.9 to 13.7 MPa (injection
pressure applied on the moided article was 69 to 101 MPa) and
an injection speed at digital setting of 95% (2 to 10 seconds),
and kept'for 120 seconds to be cured, to obtain a (meth)-
acrylic speaker box molded article as a box having a longitu-
dinal length of 150 mm, transverse length of 100 mm, depth of
120 mm and a thickness of 5 mm..
The resulted molded a;ticle had marble-like appearance
having gloss and deep feeling (transparency), and was a
speaker box having eicellent design, and had excellent appear-
. ance without pinhole, unevenness in gloss, nesting, dimples.
and whitening; Further, this molded article had excellent me-
chanical strength, dimension stability and damping property.
[Example 2] -
A:(meth)acrylic speaker baffle plate in the form éf a
plate having a longitﬁdinal length-of 150 mm, transverse .
leﬁgth of 100 mm and a thickness of 5 mm was obtained in the

same manner as in Example 1 except that the mold was substi-

tuted by a mold for a speaker baffle plate, the retreat dis-



spiral flow |length of 1100 mm The resulted (nmeth)acrylic BMC was
input into a material input hopper of a thernpsetting type injection -
nmol di ng machi ne (JP-200SA manuf actured by The Japan Steel Wrks Ltd.) con-
trolled at a barrel tenperature of 10 tod%O[err]C'and a nozzle tem

- 30- perature of 25 to 30[err]C, and a anatically wei ghed under condi -
tirons of a forcing pressure of 2.9 MPa (gauge pressure) and a back '
pressure of 1.0 to 2.0 MPa (gauge pressure) until the re- treat djstance
of the screWPPESCREJCABOSHREY Watth chagstkitghed ™mnepf) &hePRingsife
injected into a nold for a speaker box controlled at given tenperature
(fixing siduokd| teppapeturerwas changes 15130 ke, 136% ng si de nol d

tenperature: 120 to 125[err]C), at_ an_injection gauge pressure of 6.9 to
13 WPa (1 nj ceti e rasaded apoeked BALERS BUALSAR mARRanid k6o o 101

MPa) and an injection speed at digital setting of 95% (2 to 10 seconds),
and kept foPe2¥gnSechaning o9irss and) deep fHeedinga (txanaPareney) ikad moker
box nol ded article as a box haviqg a longitu- dinal length of 150 nm
transverse Feh4EAtofesdgn mInddindh escelilent RPRETranchi Wikhhaut pinheds,
The resulted nolded article had marbl e-1i ke appearance_  having gl oss and
deep feel i nYNEVEPERSHAr ERcYIOsandeRising, siaples BR WhiLABiRg celfluaither,
design, and had excellent appear-_ ance wi thout pinhole, unevenness in
gl oss, nest thés mphfedsar eHhad Rl llent: sdrengkhs dimgnsion tstakikad
excel | ent ne-
ity and damping property.
[Example 3]
Into a compbnent (a) comprising 48 parts of methyl meth-
acrylate, 25 parts of neopentyl glycol dimethacrylate and 2
parts of ethylene glycol dimethacrylate was dissolved 25 parts
of the polymer powder (P-3) obtained in the above-described
Production Ekample (3) as a component (b), to obtain a mixture
of the components (a) and (b). To 100 parts of this mixture
was added 3 parts of 1,1-bis(£-butyl'peroxy)3,3,5—trimethyl-
cyclohexane as a curing agent, 0.5 part of zinc steaféte as an
internal releasing agent and 160 parts of aluminum hydroxide
having an average particle size of 50 um as an inorganic
filler (c), further was added 100 parts of the inorganic
filler-containing resin particles composed of the black parti-
cle and white particle in total obtained in the above-
described Production Example (9) as a component (d), and fur-
ther added 10 parts of the polymer powder (P-1) which is the

component (b) obtained in the above-described Production Exam-

ple (1) as a thickening agent, and the resulting mixture was



chani cal strength, dinension stability and danping property. [Exanple 2].
A (meth)acrylic speaker baffle plate in the formof a plate having a

| ongi tudi nal | ength of 150 mm transverse Ilength of 100 nm and a thickness
of 5 mMmm was obtained in the sanme manner gs in Exanple 1 except that the
nol d was substi- tuted by a nold for a @%éaker baffl e plate, the retreat
di's- ' tance of the screw was changed to 50 nm and the noving side

ld t ture was. changed tg 130 to 135[err]C. . The resul ted
Cpeaker bt APHEPARELESE Hitasrd, I?E‘daﬁ-eq“]gﬁﬁ?a’t‘m%eawﬂgTBFBislgM%n’EIaﬂle%p
feelin transpare ., had .ex-. |l ent design, and had excell ent
aggegrgnge ﬁP%ﬁSﬁtP§¥%r&ﬁQ§¥hlﬂ¥e§§§n@Es in gl oss, nesting, dianesdand
whitening. Furth t hi,s nol ded art{icle had excellent strength, dinension
ctabil. ty and E‘Q’Fﬁ& ﬁgllﬁr Sﬁé}if*ﬁ‘?g {I@M%m BMC was| prgcesgetpbhent

a) conpri sj 48 parts of nmethyl neth- _acrylate, 25 parts of _neopentyl
éI;colngine#ch?ﬁT tRATRF AS F§aHP1@tﬁyIE%é°Eﬁ§kﬂﬂa(ﬂQﬁﬂﬂ%%cﬂ}Fﬁte was

di ssol'ved 2 s of.the | yner po r (P-3) obtained in the

above-descr?ﬂggﬁsﬁﬁin&ﬁiﬁﬁ%ggﬁigﬁpé nggﬁg arthmdnent (b), to obtain a
m xture of_ghe cgnpgnentS'(a) and (b). To 100 parts of this mxture wa
added 3 par LEX@PP4e |0} s(t-butyl peroxy)3, 3, 5-trimethyl - B -

The (meth)acrylic BMC obtained in Example 5 was proc-
essed in the same manner as in Example 4, to obtain a granite-
like (meth)acrylic speaker baffle plate.

[Eiample 7] | |

A (meth)acrylic BMC wés obtained in the same manner as
in Example 3 except that the amount of.the inorganic filler
(c) was 125 parts and the amount of the inorganic filler-
containing resin particle was 85 parts. The resulted (meth)-
acrylic BMC exhibited no stickiness even directly after the
kneading and revealed extremely excellént handling property,
and required no aging. This BMC had a spiral flow length of
800 mm. '

Then this resulted (meth)acrylic BMC was processed in
the same manner as in Example 1, to obtain a granite-like
(meth)acrylic-speaker béx molded article.

[Example 8]

The (meth)acrylic BMC obtained in Exémple 7 was proc-
eséed.in the same manner as in Example 2, to obtain a granite-
like (meth)acrylic speaker baffle plate.

[Example 9]



cycl ohexane as a curing agent, 0.5 part of zinc stearate as an internal
el easi ng-agent and 160 parts of al um num hydroxi de having an average
particle size of- 50 [err] mas an inorganic filler (c), further was added
100 parts of the inorganic filler-contai,ging resin particles conposed of

the black parti- <cle and white particl €fh total obtained in the above-
descri bed Production Exanple.(9) as a conponent (d), and fur- ther added
10 parts of, the l.ymer powder (P-1) which is the_ conponent (Db) -obtained
‘0 the abovkKaeRded e ﬁﬁe{?%@ﬂ %HrEiQn’lebT—%s (79 oktain @ dn@ﬁﬁlagcméw, and
the resulti m Xt ure was - 33- | ent
handl i ng pr %Tty, and required no aging. This BMC had a spiral flow

| engt h of 500 mm _ Ihen this resulLedé*EFth @C[glic BMC was_ processed
in the same manndPSalePHlERdnfeth) aqryldis gxhibifed- neygtickiness
(meth)acrylic speaker box nolded article. [Exanple 6] The ,

(met h) acryl ?‘Ee’BI@IEﬁﬁ%’YnQJtFH gnpneading ang geveades @xtrempdysaneekanner
as in ExaEELe 4, to . obtain a granite- |like (neth)acrylic speaker baffle
plate. [ Exanpt d18fdling propeziyy hfnd, peqeirad iR a%m%hi nBaLs BNG hadm

o e PBRE Bl SRR e BRb ey oo o 11 1 | SORB ) e €
particle was 85 p%&éi'fggg ngtgééﬁjéggﬂaggérylic BMC was processed in
the same manner as in Example 1 (except that the injection
gauge pressure was 9.8 to 13.7 MPa; injection pressure applied
on the molded article was 72 to 101 MPa), to obtain a granite-
~like (meth)écrylic speaker box molded article.
[Example 4]

‘The (meth)acrylic BMC obtained in Example 3 wés proc-
essed in the same manner és in Ekample 2 (except that the in-
jection gauge pressure was 9.8 to 13.7 MPa; injection pressure
applied on the molded article was 72 to 101 MPa), to obtain a
grahite-like (meth)acrylic speaker bafflé plate. |
[Exampie 5]

A (meth)acrylic BMC was obtained in the same manner as
in Example 3 except that the mixture of the cémponents (a) and
(b) was composed of 48 parts of methyl methacryiate,,ls parts
of cyclohexyl methaciylate, 10 parts of nedpentyl glycol di- |
methacrylate, 2 parts of ethylene glycol dimethacrylate and 25
parts of the polymer powder (P-3).

.The resulted (meth)acrylic BMC exhibited no stickiness

even directly after the kneading and revealed extremely excel-



acrylic BMC exhibited no stickiness even directly after the kneading and
rreveal ed extrenely excellent handling property, and required no aging.
This BMC had -a spiral flow length of 800 mm - Then this resulted
(meth)acrylic BMC was processed in the sanme manner as in Exanple 1, to
obtain a granite-like (nmeth)acrylic sped box nol ded article. [Exanple
8] The (nmeth)acrylic BMC obtained in Exanple 7 was proc- essed in

the sane manner as_in Exanple 2, to obtain_ a gragite- like (netqzacrylic
speaker baffle plaﬁefmefﬁggﬁﬁY¥F%ﬂBMC was obtained in the same manner as

- 32- kneaded by a kneader for 10 mi hutes to obtain_a (neth)acrylic BMC
The resul t ol ARATRIS o FXCERE ERAT OFAE S Ot e 80T BaBRE A FLLEFy of ter
t he kneadi ng and reveal ed extrenely excel- |ent handling groperty, and

5

requi red no SRPFYRENERG Fesin Réatéd¥§p(¢lﬂwﬁﬁ(iﬁIﬂﬁﬁﬁﬁh 8ndsgh Rarts of

Then this resulted (neth)acrylic BMC was, processed in the sane manner as

in Exanpl e 1EheRAymmemhPowdsz (Rrédt pheingd g fhes abpyendesgoribed Bzo—

MPa; injection pressure applied on the nolded article was 72 to 101 MPa),

to obtain a YreiniaeExample (fdt KRacRFPT 2% i HecheRingopgeRtar tThe &e-
sulted (meth)acrylic BMC was aged at 40°C for 24 hours. The
(meth)acrylic BMC resulted after aging exhibited no stickiness
and revealed extremely excellent handling property. This BMC
had a spiral flow length of 600 mm. | .

Then this resulted (meth)acrylic BMC was processed in
the same manner as in Examplejl, to obtain a Qranite-like
(meth)acrylic speaker box molded article.

[Example 10]

The (meth)acrylic BMC obtained in Example 9 was proc-
essed in the same manner as in Example 2, to obtain a granite-
like (meth)acrylic speaker baffle plate.

[Example 11]
. A (meth)acrylic BMC was obtained in the same manner as
in Example 3 except that the amount of the inorganic filler
(c) was 150 parts, the amount of the inorganic filler-
containing resin paiticle (d) was 70 parts, and 30 parts of
the polymer powder (p-2) obtained in the above-described Pro-
~ duction Example (2) was used as a thickening agent. The re-
sulted (méth)acrylic BMC exhibited no stickiness even directly

after the kneading and revealed extremely excellent handling

property, and required no aging. This BMC had a spiral flow



[ Exanpl e 4] The (nmeth)acrylic BMC obtained in Exanple 3 was proc-
.essed in the sane manner as in Exanple 2 (except that the in- jection
gauge pressure was 9.8 to 13.7 MPa; injection pressure applied on the

nol ded article was 72 to 101 MPa), to obtain a granite-like (nmeth)acrylic

.speaker baffle plate [ Exanpl e 5] -35A (meth)acrylic BMC was obtai ned
I n the sane nmanner I n Exanpl e 3 except that the m xture of the
conmponent s § % ﬁgd (%%Hmas conposed of 48 parts of nmethyl methacrylate, 15
parts of c HEtr yl at e, 10 parts of neopentyl glycol di-

met hacryl at e, rts of .ethyl ene coI di met hacryl ate and 25 parts of

t he pol yner powde& ;13 result Ay 1ife BiCaWas | PEOGRES@I himi t ed

no stickineéﬁ even dlrectly after the kneadlgazanﬂ reveal ed extrenely
excel e same manner as in Example 1, t tain a grapitgedfkacrylic

BMC was obt d in the sane_manner I n Exanpl e 3 except that the nount
of the |nor§55F 397y snegkes Hpﬁngééeﬂ %Eﬁ%Q¥§e (d) was 75 parts, and
35 parts of the ol yner powder (P-4) obtained in the above-described Pro-
duction Exa i% ﬁék used as a thickening agent. The re- sulted
(meth)acrylic BNC was aged at 40[err]C for 24 hours. The (nmeth)acrylic BMC
resul ted after agThg éWREB)eeryhir NG obtednedain Esawpledl bwas ptoc-

excel l ent handling property. This BMC had a spiral flow length of 600 -nm
essed in the same manner as in Example 2, to obtain a granite-

like (meth)acrylic speaker baffle plate.
[Example 13]

A (meth)acrylic BMC was kneaded and aged in the same
manner as in Example 9 except that the polymer powder (P-3)
obtained in the eb0ve-described Production Example (3) was
used as a thickening agent. The (meth)acryllc BMC resulted af-
ter aging exhibited no stickiness and revealed excellent han-
dling property. This BMC had a spiral flow length of 840 mm.

Then this resulted (mefh)acrylic BMC was processed in
the.same manner as in Example 1, fo obtain a granite-like
(meth)acrylic speaker box molded article.

[Example 14]

The (meth)acrylic.BMC obtained in Example 13 was proc-
essed in the same manner as in Example 2, to obtain a granite-
like (meth)acrylic speaker baffle plate.

[Example 15]

A (meth)acrylic BMC was kneaded and aged in the same

manner as in Example 9 except that the polymer powder (P-5)

obtained in the above-described Production Example (5) was



Then this resulted (neth)acrylic BMC was processed in the sane manner as
in Exanple 1, to obtain a granite-like (neth)acrylic speaker box nol ded
article. [Exanple 10] The (neth)acrylic BMC obtained in Exanple 9
-was proc- essed in the same manner as in anple 2, to obtain a granlte-
like (meth)acrylic speaker baffle plate. 3'Exarrple 11] A
(rmeth)acrylic BMC was obtained in the sane nanner as in Exanple 3 except

that the anmount, of the_i.n anic filler c) was. 150 parts, the t of
the i nor gan' e FFef. PR AR rabtat T T t(T“SFg)?nygh B pasd te @30

arts of 2 obtaJned in the a descrj bed Pro-
8uct i on Exa}ﬁrg g‘%&ﬁeépn‘a) HSRNf aé’ét ve?ﬁrgg gxceiiﬁ:?fedhan-
(meth)acryli NC exhlblted stickiness even dir ctI after e kneadi ng
and reveal e r@'i'celﬂé’rﬁ Emgri&ﬁdné‘ SBFSBg F$ Py Rf £40nc9‘"hg| ng.
This BMC had a splrﬁ

| ength of 620 nm then thlﬁwﬁﬁ?%%ﬁ%ﬁ K@EﬁpﬂéﬂrYﬁéFh?%ng§§cP#ﬁﬂ?ﬁ&%g 1n
processed in_ 2 the sane manner as in Exanp 1, to gbtain a granlte i ke

(et h) acr yl ithes FoCeMABHLTNBF ¢l %*%IFE}% ' [tEk adn) g granit

(neth)acryllc BNC obtained in Exanple 11 was pr.oc-
(meth)acrylic speaker box molded article.

[Example 16])

The (meth)acrylic BMC obtained in Example 15 was proc-
essed in the same manner as in Example 2, to obtain a granite-
like (meth)acrylic speaker baffle plate.

(Example 17] |

A (meth)acrylic BMC was kneaded and aged in the same
manner as in Example 9 except that the amount of the inorganid
filler-containing resin particle (d) was 70 parts, and 20
parts of the polymer powder (P-6) obtainéd in the above-

.described Production Eiample (6) was ﬁsed as a thickening
agent. The (meth)acryiic BMC resulted after aging exhibited no
stickiness and-revealed-excellent handling property. This BMC
had a spiral flow length of 650 mm.

Then this resulted (meth)acrylic BMC was processed in
the same manner as in Example 1, to obtain a granite-like
(meth)acrylic speaker box molded article.

[Example 18]

The (meth)acrylié BMC obtained in Example 17 was proc-

essed in the same manner as in Example 2, to obtain a granite-

like (meth)acrylic speaker baffle plate.



essed in the sane manner as in Exanple 2, to obtain a granite- |ike
(nmeth)acrylic speaker baffle plate. [Exanple 13] A (nmeth)acrylic
BMC was kneaded and aged i'n the same manner as in Exanple 9 except that
t he pol yner powder (P-3) obtained in the_above-described Production
Exanmple (3) was wused as a thickening ag At. The (meth)acrylic BMC resul ted
af- ter aging exhibited no stickiness and reveal ed excellent han- dling
property. This BMC had a spiral flow |length of 840 mm Then this
resul ted (nEEFRYS14% BMC was processed in the sane nmanner as in Exanpl e
1, to obtain a granlte | i ke neth acryllc speaker box nol ded article.
[ Exanpl e 14] A (mgth) a@\/@%@&finéﬂ i A9 ot Ehe FWR proc-
essed in the same manner_as in Exa ,. to gbtain a granite- . |like
~ (met h) acr y| MNRYYe Afrlh ZEamplel 8t 8x°ePEx%1i‘ﬁ‘)tF etfﬁ]mount °fAtPﬁe11ﬁ5>5@?9+‘i=c
BMC was kneaded and aged in the sanme manner as in except that
the pol ynerEbblRler(QPwas 135 BaKEd i hhe nanay L dde |15’€dngP6Efutf,%E$ﬁr'
Exanpl e (5) was used as_a
t hi ckeni ng GRRFRiNINE nesdmpagticle BL vas f3 RpmS, atﬂé‘r dgPagtaxafpit ed
no stickiness and reveal ed excellent han- _dling property. This BMC had a
spiral flowEheRRlRaT @eydes (P'7) obtained i ¥ %t%lﬂhqy& P?)‘-Q@ffinF‘é'Bl\/C

was processed in
duction Example (7) was used as a thickening agent. The

(meth)acrylic BMC resulted after aging exhibited no stickiness
and revealéd excellent handling property. This BMC had a spi-
ral flow length of 610 mm.

Then this resulted (meth)acrylic BMC was processed in
the same manner as in Example 1, to obtain a granite-like
(meth)acfylic speaker box molded article.

[Example 20]

The (meth)acrylic BMC obtained in Example 19 was proc-
essed in the same manner as in Example 2, to obtain a gr;nite-
like (meth)acrylic speaker baffle plate. |
[Example 21)

A (meth)acrylic BMC was kneaded and aged in the same
manner as in Example 9 except that aiuminum hydroxide having
an average particle size of 8 ym (manufactured by Sumitomo
Chemical Co., Ltd., tradg name: CW-}OB) was used as the inor-
ganic filler (c). The (meth)acrylic BMC resulted after aging
exhibited no stickiness and revealed excellent handling prop-
erty. This BMC had a spiral flow length of 660 mm.

Then this resulted (meth)acrylic BMC was processed in



the same manner as in Exanple 1, to obtaln a granite-like- (nmeth)acrylic

speaker box nolded article. [Exanple 16] The (neth)acryllc BMC
‘obtai ned in Exanple 15 was proc- essed in the sane manner as in Exanple 2,
to obtain a granite- |like (meth)acryli ceasﬁpeaker baffle plate. [Exanple
7] A (meth)acrylic BMC was kneade®-and aged in the same manner as

I n Exanple 9 except that the anbunt of the inorganic filler-containing
resin particle (d) was 70 parts, and 20 parts of.the pol ymer powder (P-6)
obt ai ned. i ntheesapevmannege sas | e ExRMPIECtli,ofoERREPLR @ oyrapgktardddkens a -
thickening agent. The (nmeth)acrylic BMC resulted after agi ng exhibited no
sti cki ness dméthgacuybiic eseerkemtbaramplideg prépetey. This BMC had a spiral
flow Il ength of 650 nm Then this resulted (nmeth)acrylic BMC was
processed i fExamplea®]nanner as in Exanple 1, to obtain a granite-like
(meth)acrylic speaker box nol ded article. [Exanple 18] The
(et h)acrylic BMC st afmedth)iacrlanpB¥C 16bbvatned oin Exsspde 21 whe pane-
manner as in Exanple 2, to obtain a granite- |ike (nmeth)acrylic speaker
baffl e pl at @ssed in the same manner as in Example 2, tg@7cbtaibarptanilel-

like (meth)acrylic speaker baffle plate.

[Example 23]

A (meth)acrylic BMC was kneaded and aged in the same
manner as in Example 9 except that aluminum hydroxide having
an average particle size of 15 um (manufactured by Showa Denko
K.K., trade name: Higilite H-310) was used as the inorganic
filler (c). The (meth)acrylic BMC resulted after aging exhib-
ited no stickiness and revealed excellent handling property.
This BMC had a spiral flow length of 650 mm.

Then this resulted (meth)acrylic BMC was.processed in
the same manner as in Example 1, to obtain a granite-like
(meth)acrylic speaker box molded article.

[Exa.mple 24)

The (meth)acrylic BMC obtained in Example 23 was proc-
essed in the same manner as in Example 2, to obtain a granite-
like (meth)acrylic speaker baffle plate.

[Example 25])
A (meth)acrylic BMC was kneaded and aged in the same

manner as in Example 9 except that aluminum hydroxide having

an average particle.size of 25 pim (manufactured by Sumitomo

Chemical Co.; Ltd., trade name: CW-325LV) was used as the in-



A (meth)acrylic BMC was kneaded and aged in the sane nanner as in Exanple
9 except that the anount of the.inorganic filler (c) was 135 parts, the

- ‘ampunt of the inorganic filler- <containing resin particle (d) was 65
parts, and 17 parts of the polyner pomd%i (P-7) obtained in-the :
above-descri bed Pro- duction Exanple (Y)Sﬁas used as a thickening agent.
The (meth)acrylic BMC resulted after aging exhibited no stickiness and
reveal ed excel |l ent handlingc?roperty. This BMC had a [ ral flow | ength

3 3 S I -

of 610 nm organicrfiller; esuflfhed (PaERSEFLAG B sfvd teHoaEssEGadn
the same manner as.in Exanple 1, to obtain a granite-Ilike nmet h)acrylic
speaker box M9 §Epikiteg gg stiskinnss Apd revea eqlh%x?ﬂ%%ﬂ‘)‘éctﬂﬂ&é@vc
obtained in Exanple 19 was proc- ~essed in the sane manner_ as in Exanple 2,
to obtain aRfoRetY- Thig® RMehdrdadr gpitalpbirerlength o5 640 m.[ Exanpl e
21] A (meth)acrylic BMC was kneaded and aged in the sane nmanner as
in Exanpl e 9 excepthemzthig naswlitedy drekhdrcrelic MG Vas Hrogessed: ial e
size of 8 [err] m (manufactured by Sumitono Chem cal Co., Ltd., trade
nane: CW 308he)\gangs@gnasrtae imdixampianile fol pbtain)a gngriterkihecrylic
BMC resulted after aging . exhibited no stickiness and reveal ed excel | ent
handl i ng pr dethdacyylig speaken ps nadideqd apttd@leengt h of 660 mm
Then this resulted (neth)acrylic BMC was processed in : .

: [Example 26]

- The (meth)acrylic BMC obtained in Example 25 was proc-
essed in the same manner as in Example 2, to obtain a granite-
like (méth)acrylic speaker baffle plate.

[Example 27] |
A (meth)acrylic BMC was kneaded and aged in the same
manner as in Example 9 except that aluminum hydroxide having.
an -average particle size of 75 u m (manufactured by Sumitomo
Chemical Co., Ltd., trade name: CW-375HT) was used as the in-
organic filler (c). The (meth)acrylic BMC resulted after ag-
ing exhibited no stiékiness and revealed excellent handling
property. This BMC had a spiral flow length of 550 mm.
Then.this_resulted (meth)acfylic BMC was processed in
the same manner as in Example 3, to obtain a granite-like
(meth)acrylic speaker box molded article.
[Example 28]'
| The (meth)acrylic BMC obtained in Example 27 was proc-
essed in the same manner as in Example 4, to obtain a granite-

like (meth)acrylic speaker baffle plate.

- [Example 29]



- 38- the sanme manner as in Exanple 1, to obtain a granite-Ilike
(meth)acrylic speaker box nolded article. [Exanple 22] The
(meth)acrylic BMC obtained in Exanple 21 was proc- essed in the sane
manner as in Exanple 2, to obtain a granite- |ike (meth)acrylic speaker
baffle plate. [Exanple 23] A (med® acrylic BMC was kneaded and aged
Ih the sane manner as in Exanple 9 except that al um num hydroxi de havi ng
an average particle size of 15 [err] m (manufactured by Showa Denko K K
trade name: Higil i d™AtB)aFTRhLC was ghtainedgani thef samermynyer Fee
(meth)acrylic BMC resulted after aging exhib- ited no stickiness and
reveal ed extB[FEMPIRkI9%GEPSr &hatt the ameunip\gf Heéhe dnoxigantict fddhleengt h of
650 MM Then this resulted (nmeth)acrylic BMC was processed in the
sane manner (8% ¥3f B4&hhRarts and §heapmountyrefithe |padomemrpowdearr yPi-t)
speaker box nolded article. [Exanple 24] The (nmeth)acrylic BMC
obt ai ned i n"Waka?P|RALLS \aTher Besultad (g th )aigryd dge BMEnaghikhited xanpl e 2,
to obtain a g[anjte- li ke (meth)acrylic speaker baffle plate. [Exanple
25] L ieeinpa igmen: divectdy rfitardeneadingand reviealednextmemety as
i n Exanpl e 9 except that al um num hydroxi de having an:average particle
size of 25 ¢xeellent handldaguprepeythuntndrequined cwl aging.LtThis tBMte
nane: CW 325LV) was used as the in-

had a spiral flow length of 280 mm.

Then this resulted (meth)acrylic BMC was processed in
- the same manner as in Example 1 (except that the injection.
gauge pressure was 13.7 MPa; injection pressure applied on the
molded article was 101 MPa), to obtain a marble-like (meth)-
acrylic speaker box molded article.
[Example 30])

The (meth)acrylic BMC obtained in Example 29 was proc-
essed in the same manﬁer as in Example 2 (excépt that the in-
jection gauge pressure ﬁas 13.7 MPa; injection pressure ap-
plied on the molded article was 101 MPa), to obtain a marble-
like (meth)acrylic speaker baffle plate.

[Example 31]

A (meth)acrylic BﬂC was obtained in the same manner as
in Example 3 except that the amount of the inorganic filler
(c) was 145 pafts and the amount of the inorganic filler-
containing resin particle (d) was 70 parts, and the amount of

the thickening agenf was 35 parts. The resulted (meth)acrylic
BMC exhibited no stickiness even directly after kneading and

revealed extremely excellent handling property, and required



- 39- organic filler (c). The (nmeth)acrylic BMC resul ted after ag- ing
exhibited no stickiness and reveal ed excellent handling property. This BMC
had a spiral flow length of 640 mMm Then this resulted (nmeth)acrylic
BMC was processed in the sane manner as in Exanple 1, to obtain a
granite-like (meth)acrylic speaker box #at ded article. [ Exanpl e 26]
The (neth)acrylic BMC obtained in Exanple 25 was proc- essed in the sane
manner as in Exanple 2, to obtain a granite- |ike (meth)acrylic. speaker
baf fi e pl at 80 agiRgnpThiz7BMC had apspieah)Glaw |lengsicofa6Rnesded and aged
in the same nanner as in Exanple 9 except that al um num hydroxi de having
an average particlThen thigf resulted] (methanrsdcu B4 wpssprPeedded Grni cal
Co., Ltd., trade name: CW375HT) was used as the in- organic filler (c).
The (et h) athg| sangvmnrey |asedmErampdg- 29 hg ektain tx@renide-ditkgess and
reveal ed excellent handling property. This BMC had a spiral flow | ength of
550 nm (methhapryhie speakerdogrmodsiadr arEicBC was processed in the
same nmanner as in Exanple 3, to obtain a granite-like (neth)acrylic
speaker box[Esfgplead?2icle. [Exanple 28] The (nmeth)acrylic BMC
obtained in Exanple 27 was proc- essed in the sanme manner as in Exanple 4,
to obtain a granitBhe (meltd)@nsyhiacByCiebkpinackirh@xamplgl diewas proc-
essed in the same manner as in Exampie 30 to obtain a granite-
like (meth)acrylic speaker baffle plate.
(Example 33)
A'(meth)acrylic BMC was kneaded and aged in the same
manner as in Example 9 except that the amount of the inorganic
filler (c) was 140 parts, the amount of the inorganic filler-
containing resin particle (d) was 100 parts, and 30 parts of
the polymer powder (P-8) obtained in the above-described Pro-
duction E#ample (8) was used as a thickening agent. The
(meth)acrylic-BMC resulted after the kneading exhibited no
stickiness and revealed excellent handling property. This BMC
had a spiral flow length of 330 mm.
Then this resulted (meth)acrylic BMC was processed in
the same manner as in Example 1 (except that the injection
gauge pressure was 11.8 to 13.7 MPa; injection pressure ap-
plied on the molded article was 80 to 101 MPa), to obtain a
graniteQIike (meth)acrylic speaker baifle plate.
[Example 34]
The (meth)acrylic BMC obtained in Example 33 was proc-

essed in the same manner as in Example 2 (except that the in-



[ Exanpl e 29] _ - 40- A
(meth)acrylic BMC was obtained in the sane nanner as in Exanple 1 except
that the anobunt of the inorganic filler (c) was 240 parts and the anount
of the polynmer powder (P-1) was 50 parts. The resulted (neth)acrylic BMC
exhibited no stickiness even directly afiZer kneadi ng and reveal ed
extrenely excellent handling property, and required no aging. This BMC
had a spiral flow length of 280 nm Then this resulted (neth)acrylic
BMC was pr od@SEien | gauge Pragruneawasr 1as8i ko Bdnp | ¥Pa; (indestionhareshe

i njection gauge pressure was 13.7 MPa, injection pressure applied on the
nol ded arti EPESWARPLERd \op)the godded arhiahe bvas | $(£et‘{ 1 MPa)acitpl pb-
speaker box nolded artjcle. [Exanple 30] The (meth)acrylic BMC

obt ai ned i ntEXANP| Vit idipdmethy degylict freakek hafifde pdaten Exanpl e 2
(except that _the in-__jection gauge pressure was 13.7 MPa; injection
pressure ap[ExﬁmP%% %ﬁjthe nol ded article was 101 MPa), to obtain a marble-
i ke (meth)acrylic speaker baffle plate. [Exanple 31] . A

(met h) acryl i c BMCPwd&edh) arpgdic %w%%d@m%ﬁnés aged ERakPe es@mRxcept

that the anount of the inorganic filler (c% was 145 parts and the anount
of the inorBYapner{as|in Example 9 except that the mixture of the compo-

nents (a) and (bj was composed of 73 parts of methyl methacry-
_late, 10 parts of neopentyl glycol dimethacrylate, 2 parts of
ethylene glycol dimethacrylate and 15 parts of the polymer
powder (P-3), the amount of the inorganic fillér (c) was 150
-.parts, the amount of the inorganic filler-containing resin
particle (d) was 65 parts, and the amount of the polymer pow-
der (P;4) was 30 parts. This (meth)acrylic BMC had a spiral
flow length of 1650 mm or more. |
Then_this resulted (meth)aérylic BMC was processed in
the same manner as in Example 1 to obtain a granite-like
(meth)acrylié speaker box mqlded article.
[Example 361H
The (meth)acrylic BMC obtained in Example 35 was proc-
essed in the same manner .as in Exaﬁple 2 to obtain a granite-
like (meth)acrylic speaker baffle plate molded article.
[Example 37]
A (meth)acrylic BMC was obtained in the same manner as
in Example 1 except that 160 parts of aluminum hydroxide hav-

ing an average particle size of 15 p m (manufactured by Showa

Denko K.K., trade name: Higilite H-310) was used as the inor-



containing resin particle (d) was 70 parts; and the amount of the

t hi ckeni ng agent was 35 parts. The resulted (nmeth)acrylic BMC exhibited no
“stickiness even directly after kneading and reveal ed extrenely excellent
‘handl i ng property, and required -41-
.nho aging. This BMC had a spiral rom1Ien63h of 260 mMm Then this
resulted (nmeth)acrylic BMC was processed in the sane nanner as in Exanple
29 to obtain a granite-like (nmeth)acrylic speaker box nol ded article.

[ Exanpl e 34anic fillpre (ChlefiRfadPyPRELBNES dHierinfdymer PRWApPKe (B4lha¥a®r oc-
essed in the same manner as in ExanEIe 30 to obtain a granite- like

(et h) acr yl1¥%ed A& e ithigkendng| agent. [ Shdgp|(meth) acrylic BMC rhad)a@nil- c
BMC was kneaded and aged in the same manner as in Exanple 9 except that

t he amount %Al tHOW d@ngahi of ApPPewm(@F NeEe140 parts, the anount of the
inorganic filler-_ containing resin particle (d) was 100 parts, and 30
parts of the pol Fher phigleregyltnd dmediviagrvaichBMEhoaR - pragedsnd] iPr o-
duction Exanple (8) was used as a thickening agent. The (neth)acrylic BMC
resulted afth® SaHe MAORGTNGSeciRi Brampleol, tq Ghtadds agmarbdeedike excel | ent
handling property. This BMC had a spiral flow length of 330 nm

Then this rE@ih)agrnyddcnhprepkerchernmotdedrartdsdet in the same nanner as

in Exanple 1 (except that the injection
[Example 38]

The (meth)acrylic BMC obtained in Example 37 was proc-
essed in the same manner as in Example 2, to obtain a marble-
like (meth)acrylic speaker baffle plate molded article.

The details of the compositions of the (meth) acrylic
resin compositions in the Examples 1 to 38 are shown in Table
2, and the moldability of the composiﬁions and the evaluation

resulﬁs of the molded articles are shown in Table 3.



gauge pressure was 11.8 to 13.7 MPa; injection preséhre ap- plied on the
.nmol ded article was 80 to. 101 MPa), to obtain a granite-like (neth)acrylic

speaker baffle plate. [Exanple 34] The (meth)acrylic BMC obtained
i n Exanpl e 33 was proc- essed in the Sg[ip manner as in Exanpl e 2 (except
-that the in- T -42- jection gauge

pressure was 11.8 to 13.7 MPa; injection pres- sure applied on the nol ded
article was 80 to 101 MPa), to ob- tain a granite-like (meth)acrylic
speaker baffle plate. [Exanple 35] A (meth)acrylic BMC was kneaded
and aged in the sane nmanner as in Exanple 9 except that the nixture of the
conpo- nents (a) and (b) was conposed of 73 parts of nethyl nethacry-

| ate, 10 parts of neopentyl glycol dinethacrylate, 2 parts of ethylene

gl ycol dinethacrylate and 15 parts of the polyner powder (P-3), the anount
of the inorganic filler (c) was 150 parts, the amount of the inorganic
filler-containing resin particle (d) was 65 parts, and the anmount of the

pol ymer poyw _ der (P:4) was 30, parts, This, (neth)acrylic BNC ,had a spiral
flow | ength of 1Q§0 m or jof e T1ei its {resyl tled (Imgt ) alcryl i ¢ BMC
was process. %I 3thapsarr,§ npnhelr fs|in XQUT Lloemj.mt%%ttqiochawgr nite-1ike
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[ Exanpl e 36] The (nmeth)acrylic BMC obtained in Exanple 35 was proc-
essed in the sane manner as in Exanple 2 to obtain a granite- |ike
“(rreth)acrylic speaker baffle plate nolded article. [Exanple 37] A
(meth)acrylic BMC was obtained in the sa manner as in Exanple 1 except
that 160 parts of al um num hydroxi de hav- 5‘Ing an average particle size of
15 [err]" m (manufactured by Showa Denko K K., trade name: Higilite H 310)
was used as the inor- - 43- gani c
filler (c) and 10 parts of the polymer powder (P-1) was used as a
t hi ckening agent. This (neth)acrylic BMC had a spi- ral flow length of

1650 mm or nore. Then this resulted (neth)acrylic BMC was processed
in the same nmanner as in Exanple 1, to obtain a marble-like (neth)acrylic
speaker box nplded art] [Exanpl e 33] - he (neth)acrylj MC
obt ai ned. i n Ekanpl e 37 §§ ng SRhSkE @,Qotlba_oia@ ,HI),BII'I %},Huﬁgﬁrrple 2,
to obtain a nprble- i qVAg g A L€ b il dad.
article. The det t &$£$%%§3ﬁ9é§€%%%c
resin conposi o s in the EX e I Tol 3B BrE Fhowi {nlTableT "%, 1and t he
nol dabi lity of corrp105|t| | | BeSu ol ded
articles are able 3. g
:E [ R ] [/ (2] @« n (2] alnlalanlan
Q Q| Q] Q .0 Q Ql 9l Q| 9]l ol al
5|8 5|5| 8 5|5| 8| 5|5 55| 5 5|8 5 8|4 &

amunt
added
(part)

curing agent
kind
20 |[Perhexa 3 3.0
10 |Perhexa M 3.0
10 |Perhexa M 3.0
10 [Perhexa M 3.0
35 |Perhexa M 3.0
30 |Perhexa 3 3.0
35 |Perhexa M 3.0
35 |Perhexa M 3.0
20 |perhexa M 3.0
17 |Perhexa M 3.0
35 |perhexa M 3.0
35 |perhexa ¥ 3.0
35 |perhexa 3 3.0
35 [Perhexa 3 3.0
35 |Perhexa M 3.0
30 |[Perhexa 3.0
30 |Perhexa M 3.0
10 |Perhexa M 3.0
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The nmarks in the evaluation results shown in Tabl .e 3 are
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according to the follow ng standards. <Thickening property of BM> A A
dough-1i ke material having no stickiness is obtained even directly

af ter kneading, ‘and handling property is extrenely excel l ent, and agi ng
is not required. B: Wien it is aged at 40[err]C for 24 hours after

. kneadi ng, a dough-1ike material havir#l excel | ent handling property is
obtained. <Injection property> J[err]+:Wthin the injection gauge pressure
range from6.9 to 13.7 MPa (injection pressure applied on the nol ded
article is 69 The nanks/Pa) thenjeyeluetinn| deaglts ey bine Takdekidngre
condi - tions are very wide, and injection noldability is extrenely
excel | ent . aqagnding\tohithet lielloyirg | sanganys .pr essure - range from9.8 to
13.7 MPa (injection pressure applied on the nolded article is 72 to
101 MPa), i¥FhicKesvingoparpgrty pHsBM® e, wor ki ng condi - tions are w de.
Injection noldability is excellent. O+:within the injection gauge pressure
range fromasl. 8 dougB-¥Yike mafxri@lnjhestingnnpr etickénesd| isdhbaimed evieded

article is 80 to 101 MPa), injection nmolding is possible, however,
wor k- i ng d¢brettlprast e kneadihgt andribandling \Nropertty isj estremelmuge
pressure is set at 13.7 MPa which I s the maxi num val ue of the apparatus

(injection preexmekﬂent @y iagdngnisheoboreuiizedd cle is 101 MPa),
i nj ection nol d-

B: When it is aged at 40°C for 24 hours after kneading, a
| dough-like material having excellent handling property is

-obtained.

<Injection property>

(j+:Within the injection gauge pressure range from 6.9 to 13.7

| MPa (injection pressure applied on the molded article is 69
to 101 MPa), injection molding is possible, working condi-
tions arelvery wide, and injection moldability is extremely
‘excellent.

©: Within the injection gauge pressure range from 9.8.to 13.7
MPa (injection pressure applied on the molded article is 72
to. 101 MPa), injecfion molding is possible, working condi-
tions are wide. Injection moidability is excellent.

()+=Withinlthe injection gauge pressure range from 11.8 to 13.7
MPa (injection pressure applied on the molded article is 80
to 101 MPa), injection moldlng is p0531ble, however, work-
ing condltlons are somewhat narrow.

O: when the injection gauge pressure is set at 13.7 MPa which
.is the maximum value of the apparatus (injection pressure

applied on the molded article is 101 MPa), injection mold-



- 48- ing i s possible, however, working conditions are narrow.
<Rel easing property of nolded article> [err]: Releasing property is
extrenely excellent. Ot:Releasing property is excellent. 0: (Meth)acrylic
resin conposition enters slightly into clear- ance of ejector pin, and
noving property of the ejector pin i A8-el atively slow, however,
rel easing i s possible. <Transparency of nolded article> J[err]:
Transparency is extrenely high. 0. Transparency is high. <d oss of nol ded
article> [err]ingdisspossibley, ehevgvdar ghworkKingComsslitdohsghre Rarfdwss i s
|l ow, but there is practically no problem <Unevenness in gloss of nolded
article> [e&Releashageprepanty el amviletsl artdcdes at all, and gloss is uni-
formover the whole surface of nolded article. 0+ There is alnost no
unevenness E?:gméméasiﬁq piftffedr tys id bktibReUpeyafeEESnti N gl 0Ss, however,

<

practically ~ no problem itening of nolded article> [err]: There in
no whit eni n@O-aiReldasinly rtiys igl BReb1Den¥hi tening. A There is a
little whitening due to flow unevenness of BMC mat eri al, however,

practical |y M&dn pibrylsld HsinOBofipbsetidhtént®es slightly into clear-
ance of ejector pin, and moving property of the ejector pin
is relatively slow, however, releasing is possible.

<Transparency of molded article> -

©: Transparency is extremely high.

O: Transparency is high.

<Gloss of molded article>

©: Gloss is extremely high.

O: Gloss is high.

A: Gloss is low, but there is practically no problem.

<Unevenness iﬁ gloss of molded article>

©: There is no unevenness in gloss at all, and gloss is uni-
form over the whole surface of molded article.

O+: There is almost no unevenneés in gloss.

O: There is a little unevennéss in gloss, however, practically
no problem.

<Whitening of molded article>

©: There in no whitening at all.

O: There is almost no whitening.

A: There is a littie whitening due to flow unevenness of BMC
material, however, practically no problem.

<Dimple on molded article>



- 49- [err]: There is no dinple at all due to curing and shrinkage of

BMC material. O0: There is alnbost no dinple due to curing and shrinkage of
BMC material. <Pinhole on nolded article> [err]: There is no pinhole at
all due to remaining thickening agent whi ch has not been dissolved. O:
‘There is al nost no pinhole due to renai ni49¢g t hi ckeni ng agent whi ch has
not been dissolved. <Strength of nplded article> [err]: Mechanical
strength is excellent, and probl ens such as crack and break do not
occur duri n@1 remeporilsanioodinple at @l dedudrdd Juringdanitshenhkabe sbfengt h
is somewhat | ow, however, there is not practi-cal probl em

- 50- BMC material. CLAI M5 1. [Anended] A
(meth)acrylic resin conposition for thernosetting type'injection nolding

conprising @{ndye isaelibse ABNQIRPLE Adue (HBIdNAGHGY binel BALYARAGé Pe£ and
- tnorgante BMC material. |
<Pinhole on molded article>
©: There is no pinhole at all due to remaining thickening
agent which has not been dissolved.
O: There is almost no pinhole due to remaining thickening

agent which has not been dissolved.

<Strength of molded article>

©: Mechanical strength is excellent, and problems such as
crack and break do not occur during transportation of

molded article.

O: Mechanical strength is somewhat low, however, there is not

practical problem.



filler (c), wherein the spiral flow length at 135[err]Cis in the range
from 4Q4; ggeeﬂ@@eéﬁmeﬁaced 2. The (meth)acrylic resin conposition

“aecordin further conprising an inorganic filler-containing
resin paﬂmm {
to dai

3. The (neth)acrylic resin
5 to 50% by wei ghd0ef the (net hj) BHSYSHEET %gg@
(a), 1 to 30% by weight of the (nmeth)acrylic polyner b) angpgxbép) Yol by
wei ght of the inorganic filler (c). 4. The (netiryaet
conposition according to Claim2 conprdifiIM$ 5 to 50% by wei ght of the
(meth)acrylic nononmer (a), 1 to 30% by weight of the (meth)acrylic polyner
(b), 20 to 70% by weight of the inorganic filler (c) and 1 to 50% by
wei ght of the inorganic filler-containing resin parti- cle (d). 5.
The (neth)acrylic r.edi fmethpesryloe resin diompdasitiGnaiforltberfosetpingi ng 1
to 20% by wei ght of nethyl nmethacry- late as the (neth)acrylic nononer _
(a). type Thejdateidn awlding cemprisingoai {meth axogrldion gnonome® gam, 1 or
2 conprising 5 to 30% by weight of a (neth)acrylic polymer having a wei ght
aver age nol émethyaceylit pflynelr [(@9sand inorganic filler (c), wherein
Amendnment under Article 34 -51- t han 20, 000 and | ess than 50, 000
as the (netthacspiral pilowndrength) is in the7rafige e MO rod i16 00e mimn
conposition according to

2. The (meth)acrylic resin composition according to

tion according

Claim 1 further comprising an inorganic filler-dontaining
resin-particle (d).

3. The (meth)acrylic resin composition according to
Claim 1 comprising 5 to 50% by weight of the (meth)aérYlic
monomer (a), 1 to 30% by weight of the (meth)acrylic polymer
(b) and 20 to 80% by weight of the inorganic filler (c).

4. The (meth)acryllc resin composition according to
‘Claim 2 comprlslng 5 to 50% by weight of the (meth)acrylic -
monomer (a), 1 to 30% by weight of the (meth)acryllc polymer
(b), 20 to 70% by weight of the inorganic filler (c).and 1 to
50% by weight of the inorganic filler-containing resin parti-
cle (d).

5. The (meth)acrylic resin composition according to
Claim 1 or 2 comprising 1 to 20% by weight of methyl methacry-
late as the (meth)acry;ic monomer (a).

6. The (meth)acrylic resin composition according to
Claim 1 or 2 comprising 5 to 30% by weight of a (meth)aciylic
polymer having a weight éverage molecular weight of not less

thén 20,000 and less than 50,000 as the (meth)acrylic polymer

NN ) AN i




daim1l or 2 conpri-siag—2-to 20% by méight of a (meth)acrylic polyner :
_having a wei ght averaqfﬁgoeln Cyied wei ght of not less than 50,000 and not

nmore than 400, 00bis acrylic polynmer (b). 8. The
(meth)acrylic resL\

according to Caiml g 2 ¢onprising 1 to
-15% by wei ght of c pol ymel-havi ng a wei joTHISSSHEETAS , | ar
wei ght of nore.than 400,000 and not nore than 2,000, @00 aSREPEhCéE?B Eﬁj
(meth)acrylic poly- nmer (b). - 9. The (neth)acr yrt+e—es+h_—conpasi.fi on
according t{@).Claiml or 2, wherein the average particle size of the inor-
ganic filler (c) is not less than 1 [err] mand less than 20 [err] m
10. The (neth)acryliThe egnetht)agnydiici eesdncooxpogition @auanding t®, wherein
the average particle size of the inor- ganic filler (c) is not |less than
20 [err] mClrdmdt orpRecoipniding [2rtd 208 by weightlofTae(hethgacylic c
resin conposition according to Claim1 or 2, wherein the average particle
si ze of thealymer hgaing &i wéigh{ cdversagemelielcal atOwpéght of amot nNbéssror e
than 90 [err] m 12. The (neth)acrylic resin conmposition according
to CaimXhan 30,800ckhndsnat (metd)tadeary |400,B00. as the (d&thyaceyhixe for
producing the (nmeth)acrylic resin com position of Claim12, wherein a '
part or al [padfynere (b). -52- (meth)acrylic
polymer (b) is used as a thickening agent. ' _ '

8. The (meth)acrylic resin composition according to

lnyj

Claim 1 or 2 comprising 1 to 15% by weight of a {(meth)acrylic
polymer having a weight average molecular weight of more than
400,000 and not more than 2,000,000 as the (meth)acrylic poly-
mer (b). o | |
9. Thel(meth)acrylic resin composition according to
Claim 1 or 2, wherein the average particle size of the inor-
ganic filler (c) is not less than 1 um and less than 20 z m.
10. The (meth)acrylic resin composition according to
Claim 1 or 2, wherein the averagé partic¢le size of the inor-
gahic filler (c) is not less than 20 g m and not more than 60
4 m.
~11. The (meth)acrylic resin composition according to
Llaim 1 or 2, wheréin the average particle size of the inor-
ganic filler (c) is more than 60 i m and not more than 90 u m.
'12. The (meth)acrylic resin composition according to
- Claim 1 or 2, which is a (meth)acrylic BMC.
| 13. A mefhod for producing the (meth)acrylic resin com-
position of Claim 12, wherein a part or all of the

(meth)acrylic polymer (b) is used as a thickening agent.
N

gy



14. [Aﬁﬂﬂﬁﬁg;Hé rethod for producing a (meth)acrylic resin mol ded article,

Jmhereln @ c resin conposi- tion of Cdaim1lis subjected to
thernDse ection nolding at 100 to 150[err]

[ New| A dUC|ng t he (neth)acixllc resin cdﬁgy §K’§5%5E@Nrg
to 13, mhereln the thi ckening agent is on-cross-1inke mder

having a bulk den- sity in the range fromO0.1 to 0.7 g/, 'and a degr ee  of

swel- ling in netﬁyl nmet hacryl ate of 16-fold or nore.
14. A method for producing a (meth)acrylic resin molded

article, wherein a (meth)acrylic resin composition comprising
a (meth)acrylic monomer (a), a (meth)acrylic poiymer (b) and
an inorganic filler (c) is subjected to thermosetting type in-

jection molding.
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