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{METH)ACRYLIC PREMIX, {METH)ACRYLIC SMC OR BMC, AND 

PROCESS FOR PRODUCING (METH)ACRYLIC ARTIFICIAL MARBLE 

TECHNICAL FIELD 

The present invention relates to a (meth)acrylic premix ex-

cellent in molding processability, a (meth}acrylic SMC or BMC 

wh~ch is· particularly useful a~ ~ raw material for (meth)acrylic 

artificial marble and has excellent molding processability, 

thickening property and the like, and a process for producing 

(meth)acrylic artificial marble which has high productivity, and 

excellent appearance, dimension stability, hot waster resistance, 

weatherability and the like. 

BACKGROUND ART 

(Meth)acrylic artificial marble which is produced by com-

pounding inorganic fillers such as aluminum hydroxide into a 

(meth}acrylic resin has various.prominent functions and proper-

ties such as excellent appearance, soft feeling and the like, and 

is widely used for counters such as a kitchen counter and the 

like, washing and dressing stands, waterproof pans, bathtubs, and 

other architectural uses. Such marble is usually produced by a 

casting method in which a so-called· premix prepared by dispersing 

inorganic fillers in (meth)acrylic syrup is filled in a mold, and 

the premix is cured and polymerized at relatively low temperature. 
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For example, Japanese Patent Application Laid-Open (JP-A} 

No. 61-26,605 discloses artificial marble in the fo.on of a flat 

plate obtained by curing a composition comprising (meth)acrylic 

syrup containing cyclohexyl methacrylate; aluminum hydroxide; and 

a polymerization initiator having a 10 hours half-life tempera­

ture of less than 75°C, under low pressure for long period of 

time. Further, Japanese Patent Application Laid-Open (JP-A) No. 

Hei 2-305,842 discloses artificial marble in the form of a flat 

plate obtained by pouring into a mold a composition comprising 

{meth)acrylic syrup containing tricyclo(S • 2 • 1 • o2 •6 Jdecanyl 

(meth)acrylate; a quartz powder; and a polymerization initiator 

having a 10 hours half-life temperature of less than 75°C, and 

curing the composition according to a casting method 

However, the compositions disclosed in Japanese. Patent Ap­

plication Laid-Open (JP-A) Nos. 61-26,605 and Hei 2-305,842 re­

quire as long as 2 or more hours for curing and exhibit extremely 

poor productivity, since a polymerization initiator having a 10 

hours half-life temperature of less than 75°C is used in each 

case as a curing agent. Then, if these compositions are heated 

at a temperature of 100°C or more for curing for the purpose of 

reducing curing time so as to increase productivity, inconven­

iences such as cracking, and whitening occur in the resulting 

molded articles due to low decomposition temperature of the cur­

ing agent. 

On the other hand, for improving the problem regarding pro­

ductivity, there has been effected a method for producing 
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(meth)acrylic artificial marble in short period of time by mold­

ing with heating and pressurizing a SMC (sheet molding compound) 

or BMC {bulk molding compound) which is obtained by thickening 

resin syrup with a thickening agent. 

For example, Japanese Patent Application Laid-Open (JP-A) 

No. Hei 6-313,019 discloses a method for producing artificial 

marble in the fonn of a flat plate by molding, with heating at a 

temperature as high as llS°C and pressurizing, a {meth)acrylic 

Slwf.C or BMC prepared by compounding aluminum hydroxide into 

(meth)acrylic syrup containing as a main component methyl meth-

acrylate. 

However, when (meth)acrylic artificial marble is produced 

by such a method, there occur inconveniences that vapor of methyl 

rnethacrylate is generated in a mold, the surface of c.he molded 

article is corroded with the methyl methacrylate vapor, gloss at 

the corroded part decreases and unevenness in gloss occurs, since 

molding is conducted at a temperature of not less than the boil-

ing point of methyl methacrylate (lOO°C). Such tendency becomes 

remarkable when the curing temperature is further raised for in-

creasing productivity. 

Further, the acrylic artificial marble described in Japa-

nese Patent Application Laid-Open (JP-A) No. Hei 6-313,019 tends 

to be inferior in hot water resistance, and can not be used for 

uses such as a bathtub in which particularly high hot water re-

sistance ls required. The (meth)acrylic SMC or BMC disclosed in 

this publication has odor specific to (meth}acrylic monomers, and 
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uncomfortable feeling sometimes may occur in handling. Espe­

cially when this SMC or BMC is molded at a temperature as high as 

lOO°C or more, this tendency becomes remarkable. When artificial 

marble is produced using the (meth)acrylic SMC or BMC disclosed 

in this publication, there easily occurs inconvenience that the 

size of a molded article becomes very smaller than that of a mold 

and goes out of the dimension tolerance of the molded article. 

Further, the (meth)qcrylic SMC or BMC disclose?. in this publica­

tion requires aging for a long period of ti.me (24 hours or more) 

for thickening and exhibits low productivity. 

On the other hand, Japanese Patent Application Laid-Open 

(JP-A} No. Hei 6-219,800 discloses artificial stone in the form 

of a flat plate for use as an architectural material, comprising 

5 to 15% by weight of a (meth}acrylic binder resin using a mono­

mer having high boiling point and 85 to 95% by weight of a natu­

ral stone particle. However, the herein disclosed composition 

looks like a stone since the inorganic filler content is high, 

and has no marble-like deep gorgeous texture or soft feeling. 

Moreover, since the inorganic filler content is high, flowability 

of the material is poor and a molded article having complicated 

form can not be easily obtained. 

Further, the molded articles disclosed in Japanese Patent 

Application Laid-Open {JP-A) Nos. 61-26,605, Hei 2-305,842 and 

Hei 6-313,019 described above are all flat plates having uniform 

thickness. For example, when a molded article having varied 

thickness is produced and when a molded article is produced with 
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an insert screw being buried in the article, inconvenience that 

dimple and whitening occur on the thickness varied parts and the 

surface at the insert screw tends to be caused. This tendency is 

particularly remarkable when the curing t~erature is raised for 

producing a molded article in short.period of ti.me. 

DISCLOSURE OF THE INVENTION 

The object of the present invention is to provide a 

(meth)acrylic premix which provides a molded article having low 

linear shrinkage coefficient and excellent dimension stability, 

causes no dimple and whitening on the surface at the insert screw, 

and the thickness varied parts, provides appearance having no un-

evenness in gloss on the molded article even when the premix is 

molded at a temperature of 100°C or more, gives little odor, and 

exhibits excellent molding processability at high temperature. 

The further object of the present invention is to provide a 

(meth)acrylic SMC or BMC which is particularly useful as a raw 

material of {meth)acrylic artificial marble and has excellent 

thickening property, and a method for producing (meth)acrylic ar-

tif icial marble which has high productivity and produces 

{meth)acrylic artificial marble having excellent appearance, di-

mension stability, hot water resistance and weatherability. 

The present inventors have studied to accomplish the above-

described objects, and as a result1-have found that excellent ef-

fects can be performed by allowing a (meth)acrylic premix to con-

tain a (meth)acrylate carrying an ester group having specific 
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structure or an organic peroxide having specific structure as a 

curing agent, completing the present invention. 

Namely, the present invention relates to a (meth)acrylic 

premix comprising 100 parts by weight of a.(meth)acrylic resin 

composition (A) containing a {rneth)acrylic monomer {a) and a 

{rneth)acrylic polymer (b), 1 to 500 parts by weight of an inor~ 

ganic filler (B), and 0.01 to 20 parts by weight of a curing 

agent (C): wherein, 

the component (a) contains at least one (meth)acrylate se-

lected from the group consisting of a (meth)acrylate carrying an 

ester group having a bicycle ring, a (meth}acrylate carrying an 

ester group having a fluorine atom and a {meth)ac:cylate carrying 

an ester group having cyclic ether structure; or 

the component (a) contains at least one (meth)ac:z:ylate se-

lected from the group consisting of a (meth)acrylate carrying an 

ester group having a cyclohexane ring and a (meth)acrylate carry-

ing an ester group having a tricycle ring, and the component (C) 

contains a radical polymerization initiator having a 10 hours 

half-life ·t.emperature of 75°C or more; or 

the component (C) contains at least one organic peroxide 

represented by any of the following general fo.onulae (I) to 

(VII}: 
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(wherein, R1 and R2 represent a hydrogen atom or a tert-alkyl 

group having 4 to 6 carbon atoms, and R3 to R12 represent a hy-

drogen atom or an alkyl group having 1 to 4 carbon atoms.), 

(wherein, R13 represents an alkyl group having 1 to 5 carbon at-

oms.),·· 

. 
CH2-. -CH2 

I . I o-o-R14 
CH2--CH2 CH2-C/ . 

. " o-o-Rl5 (III) 

CH2--CH2 

(wherein, R14 and R15 represent a hydrogen atom or a tert-alkyl 

group having 4 to 6 carbon atoms, and one or more hydrogen atoms 

in the cyclododecane ring ~ay be substituted by alkyl groups hav-

ing 1 to 4 carbon atoms.), 

CH3 CH3 
I I 

Rl6-c-o-o-c-o-cH (N) 
I 11 I 
CH3 0 CH3 

(wherein, R16 represents an alkyl group having 1 to 5 carbon at-
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CH3 CH3 
I I 

Rl7-c-o-o-c-o-RlS-o-c-o-o-c-Rl9 (V) 
l 11 l I I 

CH3 0 0 CH3 

(wherein, R17 and R19 represent an alkyl group having 1 to 5 car­

bon atoms, and R18 represents an alkylene group_ having 1 to 10 

carbon atoms. ) , 

@-c-o-o-bH~20 (VIJ 
II l 
0 CH3 

(wherein, R20 represents an alkyl group having 2 to 6 carbon at-

oms, and one or more hydrogen atoms in the benzene ring may be 

substituted by halogen atoms and/or alkyl groups.), and 

0-C {CH3)3 
I 

0 
I 

R21-c-R22-c-o-R23 (VJI) 
I II 

0 0 
I 
O-C(CH3)3 

(wherein, R21 and R23 represent an alkyl group having 1 to 6 car­

bon atoms, and R22 represents an alkylene group having 1 to 6 

carbon atoms.) 

Further, the present invention relates to a (meth)acrylic 

SMC or BMC comprising the above-described (meth)acrylic premix 
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and a thickening agent; and a method for producing (meth)acrylic 

artificial marble wherein the above-described (meth)acrylic SMC 

or BMC is cured with being pressurized and heated at a tempera-

ture from 105 to 150°C. 

In the present invention, "(meth).acryl" means "methacryl 

and/or acryl". 

In the present invention, by using a (meth)acrylate carry-

ing an ester group_having the above-described specific structure 

as the component {a}, it becomes possible to obtain a (meth)-· 

acrylic premix which provides appearance having no unevenness in 

gloss on the molded article even when the premix is molded at a 

temperature of lOO°C or more, gives little odor, has excellent 

molding processability at high temperature, and further, useful 

as a raw material for (meth)acrylic artificial marble which shows 

deep appearance excellent in transparency, and which has low 

liner shrinkage coefficient and excellent dimension stability, 

and excellent in hot water resistance. 

Further, in the present invention, by using the above-

described specific radical polymerization initiator (curing 

agent) as the component (C), it becomes possible to obtain a 

(meth)acrylic premix which has excellent molding processability 

at high temperature, and further, useful as a raw material for 

(meth}acrylic artificial marble which has low liner shrinkage co-

efficient and excellent dimension stability, causes no dimple and 

whitening at the insert screw and the thickness varied parts, and 

excellent in hot water resistance and weatherability. 
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Furthennore, in the present invention, by allowing the 

above-described (meth)acrylic premix to contain a thickening 

agent such as a polymer powder, it becomes possible to obtain a 

(meth)acrylic SMC or BMC which is further suitable for molding at 

high temperature, has excellent molding processability and excel­

lent thickening property, and useful as a raw material for 

(rneth}acrylic artificial marble. 

Further, in the present invention, by curing with pressur­

ing and heating the SMC or BMC, it becomes· possible to produce in 

high productivity (meth}acrylic artificial marble excellent in 

appearance, dimension stability, hot water resistance, weather­

ability and the like. Therefore, the present invention is indus­

trially very useful. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a schematic view showing the form of the (meth}­

acrylic artificial marble obtained in Examples I and II. 

Fig. 2 is a schematic view showing the form of the (meth}­

acrylic artificial marble obtained in Examples III to VII. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The {rneth)acrylic monomer (a) constituting the {meth)­

acrylic premix of the present invention is not particularly re­

stricted in the case when the above-described radical polymeriza­

tion initiator having specific structure is used as the curing 

agent (C). When the curing agent (C) is not particularly re-

10 



stricted, the (rneth)acrylic monomer (a) preferably contains at 

least one (meth)acrylate selected from the group consisting of a 

(meth)acrylate carrying an ester group having a cyclohexane ring, 

a (meth)acrylate carrying.an ester group having a bicycle ring, a 

(meth)acrylate carrying an ester group having a tricycle ring, a 

(meth)acrylate carrying an ester group having a fluorine atom and 

a (meth)acrylate carrying an ester group having cyclic ether 

structure. These (meth)acrylates having specific structure per­

form action that they prevent occurrence of unevenness in gloss 

on a molded article obtained by molding at a high temperature of 

105°C or more and provide more excellent appearance. 

Among these (meth)acrylates carrying an ester group having 

specific structure, the (meth)acrylate carrying an ester group 

having a cyclohexane ring perfo:cns action that it gives excellent 

hot water resistance to a molded article. Examples of the 

(meth}acrylate carrying an ester group having a cyclohexane ring 

include, but are not limited to, cyclohexyl (meth)acrylate, meth­

ylcyclohexyl (rneth)acrylate, dimethylcyclohexyl (meth)acrylate, 

tri-methylcyclohexyl (meth)acrylate, tetramethylcyclohexyl 

(meth)acrylate, 2-cyclohexylethyl (meth)acrylate, 4-cyclo­

hexylcyclohexyl (meth)acrylate and the like. These may be used 

optionally alone or in combination of two or more. Cyclohexyl 

(meth)acrylate is particularly preferred in view of cost. 

The (meth)acrylate carrying an ester group having a cyclo­

hexane ring is preferably contained in an amount in the range 

from 10 to 90% by weight in the (meth)acrylic resin composition 
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(A). When the content of this {meth)acrylate is in this range, 

there is tendency that the resulting molded article has no un-

evenness in gloss and has excellent hot water resistance. It is 

more preferred in the range from 15 to 85% by weight, and par-

ticularly preferred in the range from 20 to 80% by weight. 

The (meth)ac:rylate carrying an ester group having a bicyclo 

ring performs action that it further reduces the liner shrinkage 

coefficient of the ~esulting molded article to give excellent di-

mension stability, and that it imparts excellent hot water resis-

tance to the molded article. Examples of the (meth)acrylate car-

rying an ester group having a bicycle ring include, but are not 

limited to, norbornyl (meth)acrylate, isobornyl (meth)acrylate, 

bicyclo[3.3.l]nonyl-9-(meth)acrylate, bicyclo[J.2.l]-octyl-2-

(meth)acrylate and the like. These may be used optionally alone 

or in combination of two or more. Isobornyl (meth)acrylate is 

particularly preferred in view of cost. 

The {meth)acrylate carrying an ester group having a bicyclo 

ring is preferably contained in an amount in the range from 5 to 

90% by weight in the (meth)acrylic resin composition (A). When 

the content of this (meth)acrylate is in this range, there is 

tendency that the resulting molded article has no unevenness in 
gloss, the linear shrinkage coefficient of the molded article de-

creases to increase dimension stability and the molded art_icle 

has excellent hot water resistance. It is more preferred in the 

range from 10 to 85% by weight, particularly preferred in the 

range from 15 to 80% by weight, and most preferred in the range 
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from 20 to 75% by weight. 

The (meth)acrylate carrying an ester group having a tricy­

cle ring perfonns action that it further reduces the liner 

shrinkage coefficient of the resulting mo~ded article to give ex­

cellent dimension stability, and that it imparts excellent hot 

water resistance to the molded article. Examples of the {meth}­

acrylate carrying an ester group having a tricycle ring inc.lude, 

but are not limited to, adamantyl (meth)acrylate, tricyclo[S • 2 • 

1 • o2 •6 ]-decanyl (meth}acrylate and the like. These may be used 

optionally alone or in combination of two or more. Tricyclo[S • 

2 • 1. o2 •6 ]decanyl {meth)acrylate is particularly preferred in 

view of cost. 

The (meth)acrylate carrying an ester group having a tricy­

cle ring is preferably contained in an amount in the range from 5 

to 90% by weight in the tmeth)acrylic resin composition (A). 

When the content of this (meth}acrylate is in this range, there 

is tendency that the resulting molded article has no unevenness 

in gloss, the linear shrinkage coefficient of the molded article 

decreases to increase dimension stability and the molded article 

has excellent hot water resistance. The content of this (meth)­

acrylate is more preferred in the range from 10 to 85% by weight, 

particularly preferred in the range from 15 to 80% by weight. 

The (meth)acrylate carrying an ester group having a fluo­

rine atom performs action that it further imparts excellent hot 

water resistance to the resulting molded article. The ester 

group having a fluorine atom in the (meth)acrylate is not par-
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ticularly restricted, and preferably a fluoroalkyl group having 1 

to 10 carbon a~oms. Examples of the (meth)acrylate carrying an 

ester group having a fluorine atom include, but are not limited 

to, trifluoromethyl {meth)acrylate, 2,2,2~trifluoroethyl (meth)­

acrylate, 2,2,3~3-tetrafluoropropyl (meth)acrylate, 2,2,3,4,4,4-

hexafluorobutyl (meth)acrylate, heptadecafluorodecyl {meth)­

acrylate and the like. These may be used optionally alone or in 

combination of two or more. 2,2,2-Trifluoroet~yl (meth)acrylate 

is particularly preferred in view of mechanical strength of the 

molded article. 

The (meth)acrylate carrying an ester group having a fluo­

rine atom is preferably contained in an amount in the range from 

5 to 9 0 % by weight in the (meth) acrylic resin composition (A) • 

When the content of this (meth)acrylate is in this range, there 

is tendency that the resulting molded article has no unevenness 

in gloss, and the molded article has excellent hot water resis­

tance. It is more preferred in the range from 10 to 85% by weight, 

and particularly preferred in the range from 15 to 80% by weight. 

The (meth)acrylate carrying an ester group having a cyclic 

ether structure performs action that it further reduces odor of 

the acrylic premix in molding processing at high temperature, and 

impart excellent handling property. Examples of the (meth)­

acrylate carrying an ester group having a cyclic ether structure 

include, but are not limited to, glycidyl (meth)acrylate, tetra­

hydrofurfuryl (meth)acrylat.e and the like. These may be used op­

tionally alone or in combination of two or.more. Tetrahydrofur-
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furyl {meth)acrylate is particularly preferred in view of ability 

to reduce odor. 

The {meth)acrylate carrying an ester group having a cyclic 

ether structure is preferably contained i~ an amount in the range 

from 5 to 90% -by "Weight in the {met~)acrylic resin composition 

(A). When the content of this {meth)acrylate is in this range, 

there is tendency that the resulting molded article has no un­

evenness in gloss, and odor generated in molding at high tempera­

ture decreases. It is more preferred in the range from 10 to 85% 

by weight, and particularly preferred in the range from 15 to 80% 

by weight. 

Examples of the (meth)acrylic monomers which can be used as 

the component (A) in the present invention other than the above­

described (meth)acrylates carrying an ester group having the 

above-described specific structure include monofunctional mono­

mers such as alkyl (meth)acrylates having an alkyl group contain­

ing 1 to 20 carbon atoms, hydroxy alkyl (meth)acrylates, benzyl 

{meth)acrylate, (meth)acrylic acid, metal salts of (meth)acrylic 

acid, (meth)acrylic amides and the like. These may be used op­

tionally alone or in combination of two or more. 

Particularly, to use methyl methacrylate is preferred since 

then the resulting molded article can be endowed with deep ap­

pearance specific to marble and the appearance thereof becomes 

excellent. In this case, the amount of methyl methacrylate is 

not particularly restricted, but methyl methacrylate is prefera­

bly contained in an amount not more than 50% by weight in the 
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(meth)acrylic resin composition (A). When the content of methyl 

methacrylate is in this range, there is tendency that the result-

ing molded article has no unevenness in gloss. It is more pre-

ferred in the range not more than 40% by ~ight, and particularly 

p~eferred in the range not more th6.!t 35% by weight. 

Further, to contain a polyfunctional monomer as the compo-

nent {a) is preferred since then the resulting molded article 

tends to be endowed with excellent mechanical strength, solvent 

resistance, heat resistance and the like. Example of the poly-

functional monomer include ethylene glycol di(meth)acrylate, pro-

pylene glycol di(meth)acrylate, 1,3-butylene glycol -di(meth)­

acrylate, 1,4-butylene glycol d.i(meth)acrylate, 1,6-hexanediol 

di(meth)acrylate, dimethylolethane di(meth)acrylate, 1,1-

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

(meth)acrylate1 tri.methylolethane tri(meth)acrylate, trimethylol-

propane tri(meth)acrylate, tetramethylol.methane di(meth)acrylate, 

tetrarnethylolmethane tri(meth)acrylate, tetramethylolmethane 

tetra(meth)ac:r.:ylate, neopentyl glycol di(meth)acrylate, polyfunc-

tional esters of (meth)acrylic acid with polyhydric alcohols 

[poly-ethylene glycol, polypropylene glycol, pentaerythritol, 

dipentaerythritol and the like], allyl(meth)acrylate and the like. 

These may be used optionally alone or in combination of two or 

more. 

Particularly, to use neopentyl glycol dimethacylate and/or 

1,3-butylene glycol dimethacrylate as the polyfunctional monomer 

is preferred since then a molded article having extremely excel-
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lent surface gloss tends to be obtained and the hot water resis­

tance of the molded article tends to become excellent. In this 

case, it may also be advantageously possible to use neopentyl 

glycol dimethacrylate and/or 1,3-butylene glycol dimethacrylate 

with other polyfunctional monomer. 

The amount of the polyfunctional monomer is not particu­

larly restricted, but the polyfunctional monomer is preferably 

contained in an amount in the range from 1 to 50% by weight in 

the {meth)acrylic resin composition (A) for obtaining more effi­

ciently the above-described effects. It is more preferred in the 

range from 3 to 40% by weight, and particularly preferred in the 

range from 5 to 30% by weight. 

The amount of the component {a) is not particularly re­

stricted, but the component (a) is preferably contained in an 

amount in the range from 10 to 90% by weight in the (meth)acrylic 

resin composition (A} in view of workability of the {meth)acrylic 

premix of the present invention, and physical properties such as 

mechanical strength when this (meth}acrylic premix is used as a 

raw material of the (meth)acrylic artificial marble. It is more 

preferred in the range from 15 to 85% by weight, and particularly 

preferred in the range from 20 to 80% by weight. 

The (meth)acrylic premix of the present invention may op­

tionally contain a monomer other than the component (a), namely 

other than (meth) acrylic monomers. Examples of this monomer in­

clude monofunctional monomers such as aromatic vinyls, vinyl ace­

tate, (meth)acrylonitrile, vinyl chloride and maleic anhydride; 
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and polyfunctional monomers such as divinylbenzene and triallyl 

isocyanurate. 

The (meth)acrylic polymer (b} constituting the (meth}­

acrylic premix of the present invention is a polymer obtained by 

polymerization using a {meth)acryli~ monomer as a main component. 

As the constituent component (monomer for polymerization) used 

for obtaining this (meth}acrylic polymer (b), for example, the 

various monomers exemplified as the afore-said component (a) can 

be used. These constituent components may be used optionally 

alone to obtain a homopolymer, or may be used in combination of 

two or more to obtain a copolymer, and further, optionally a 

polyfunctional monomer may be copolymerized. 

The amount of the component (b} is not particularly re­

stricted, but the component (b) is preferably contained in an 

amount in the range from 10 to 90% by weight in the (meth)acrylic 

resin composition (A) in view of workability of the (meth)acrylic 

premix of the present invention, and physical properties such as 

mechanical strength when this (meth)acrylic premix is used as a 

raw material of the (meth)acrylic artificial marble. It is more 

preferred in the range from 15 to 85% by weight, and particularly 

preferred in the range from 20 to 80% by weight. 

The component (b) may be a cross-linked polymer or non­

cross-linked polymer, and can be appropriately selected according 

to demands. The weight-average molecular weight of the component 

(b) is preferably in the range from 15,000 to 2,000,000 in view 

of the flowability of the resulting {meth)acrylic resin composi-
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tion (A) and the mechanical strength of the resulting molded ar­

ticle. 

Component (b) can be produced by a known polymerization 

method such as a solution polymerization ~ethod, bulk polymeriza­

tion method, emulsion palymerizatio~ method, and suspension po­

lymerization method. 

In the present invention, the {meth)acrylic resin composi­

tion (A} may be a composition obtained by dissolving the compo­

nent (b) into the component (a), a composition obtained by par­

tially polymerizing the component (a) to form the component (b) 

which is a polymer thereof in the component (a), or a composition 

obtained by further adding the component (a) into the above­

mentioned composition obtained by partially polymerizing the com­

ponent {a) or by further adding the component (b) into the above­

mentioned partial polymer. 

Examples of the inorganic filler (B} constituting the 

(meth)acrylic premix of the present invention include aluminum 

hydroxide, silica, amorphous silica, calcium carbonate, barium 

sulfate, titanium oxide, calcium phosphate, talc, mica, clay, 

glass powder and the like. Especially when the (meth)acrylic 

premix of the present invention is used as_a molding material for 

artificial marble, aluminum hydroxide, silica, amorphous silica 

and glass powder are preferred as the inorganic filler (B). 

The content of the component (B) is in the range from 1 to 

500 parts by weight based on 100 parts by weight of the (meth)­

acrylic resin composition (A). When this content is not less 
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than 1 part by weight, there is tendency that the heat resistance 

of the resulting molded article is excellent and the liner 

shrinkage coefficient decreases. When this content is not more 

than 500 parts by weight, it tends to bec?rne possible to impart 

marble-like deep excellent texture _to the resulting molded arti­

cle and occurrence of dimple and whitening at the insert screw 

and the thickness varied parts of the resulting molded article 

tends to be suppressed. It is more preferred in the range from 50 

to 350 parts by weight, and particularly preferred in the range 

from 100 to 250 parts by weight. 

The curing agent (C) constituting the (meth)acrylic premix 

of the present invention is not particularly restricted when a 

(meth)acrylate carrying an ester group having the above-described 

specific structure is used as the (meth)acrylic monomer (a}, and 

it preferably contains a radical polymerization initiator having 

a 10 hours half-life temperature of not less than 75°C. When the 

(meth)acrylic monomer (a) is not particularly restricted, at 

least one radical polymerization initiator (organic peroxide) 

represented by any of the above-described general fonnulae (I) to 

(VII} is preferably contained. These radical polymerization ini­

tiators having specific structures perfonn action that they sup­

press occurrence of dimple and whitening at the insert screw and 

the thickness varied parts of the resulting molded article . 

.Among these radical polymerization initiators, an initiator 

represented by any of the general formulae (I) to {VI) performs 

action that it reduces the linear shrinkage coefficient of the 
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resulting molded article, and particularly, the initiator is 

preferably used together with at least one (rneth}acrylate (compo­

nent (a)) selected from the group consisting of a (meth) acrylate 

carrying an ester group having a bicyclo ring and a {meth)­

acrylate carrying an ester group having a tricycle ring since 

then the linear shrinkage coefficient can be further reduced. 

Among these radical polymerization initiators, an initiator 

represented by the general formula (I), {III), (VI) or {VII) per­

foz:ms action that it imparts excellent hot water resistance to 

the resulting molded article, and the initiator is preferably 

used together with at least one (meth)acrylate (component (a)] 

selected from the group consisting of a (meth)acrylate carrying 

an ester group having· a cyclohexane ring, a (meth)acrylate carry­

ing an ester group having a bicyclo ring, a (meth}acrylate carry­

ing an ester group having a tricycle ring and a (meth)acrylate 

carrying an ester group having a fluorine atom since then the hot 

water resistance of the resulting molded article further in­

creases . 

.Among these radical polymerization initiators, an initiator 

represented by the general formula (II), (IV) or (V) performs ac­

tion that it imparts excellent hot water resistance to the re­

sulting molded article, and the initiator is preferably used to­

gether with at least one (meth)acrylate [component (a}] selected 

from the group consisting of a {meth)acrylate carrying an ester 

group having a cyclohexane ring, a (meth)acrylate carrying an es­

ter group having a bicycle ring, a (meth)acrylate carrying an es-
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ter group having a tricycle ring, a (rneth)acrylate carrying an 

ester group having a fluorine atom and a (rneth)acrylate carrying 

an ester group having a cyclic ether group since then the hot wa­

ter resistance of the resulting molded article further increases. 

Examples of R1 and R2 in the g~neral formula (I) include hy­

drogen atom, t-butyl group, t-pentyl group and t-hexyl group. R1 

and R2 may represent different groups. Examples of R3 to R12 in-

elude a hydrogen atom, methyl group, ethyl group, n-propyl group, 

i-propyl group, n-butyl group, i-butyl group, sec-butyl group, t­

butyl group and the like. R3 and R12 may represent different 

groups. Among them, R1 and R2 preferably represent a t-butyl 

group or t-hexyl group, and R3 to R12 preferably represent a hy­

drogen atom or methyl group. 

Specific examples of the radical polymerization initiator 

represented by the general fonnula (I) include 1,1-bis(t-hexyl 

peroxy)3,3,5-trimethylcyclohexane (manufactured by NOf Corp., 

trade name: Perhexa TMH, 10 hours half-life temperature = 87°C) 

in which R1 and R2 represent t-hexyl group, R5, R6 and R9 repre­

sent methyl group and other Rs represent hydrogen atom, 1,1-

bis{t-amyl peroxy)3,3,5-trimethylcyclohexane (manufactured by 

Kayaku Akzo Corp., trade name: KD-2, 10 hours half-life tempera­

ture= 86°C) in which R1 and R2 represent t-amyl group, R5, R6 and 

R9 represent methyl group and other Rs represent hydrogen atom, 

1,1-bis(t-hexyl peroxy)cyclohexane (manufactured by NOF Corp., 

trade name: Perhexa HC, 10 hours half-life temperature = 87°C) in 

which R1 and R2 represent t-hexyl group, R3 to R12 represent hy-
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drogen atom, 1,1-bis(t-butyl peroxy)3,3,5-trimethylcyclohexane 

{manufactured by NOF Corp., trade name: Perhexa 3M, 10 hours 

half-life temperature = 90°C) in which R1 and R2 represent t­

butyl group, R5 , R6 and R9 represent methyl group and other Rs 

represent hydrogen atom, di-t-butyl peroxy-2-methylcyclohexane 

(manufactured by NOF Corp., trade name: Perhexa MC, 10 hours 

half-life temperature = 83°C) in which R1 and R2 represent t­

butyl group, R3 represents a methyl group and other Rs represent 

hydrogen atom, 1,1-bis(t-btityl peroxy)cyclohexane (manufactured 

by NOF Corp., trade name: Perhexa c, 10 hours half-life tempera­

ture = 9l°C} in which R1 and R2 represent t-butyl group, and R3 to 

R12 represents hydrogen atom, and the like. 

Examples of R13 in the general foDnula (II) include methyl 

group, ethyl group, n-propyl group, i-propyl group, n-butyl group, 

sec-butyl group, t-buty.l group, n-pentyl group, neopentyl group 

and the like. .Among them, methyl group and ethyl group are pre­

ferred, and ethyl group is particularly preferred. 

Specific examples of the radical polymerization initiator 

represented by the general formula (II) include t-butyl peroxy 

3,3,5-trimethylhexanoate (manufactured by NOF Corp., trade name: 

Perbutyl 355 1 10 hours half-life temperature = 97°C, or manufac­

tured by Kayaku Akzo Corp., trade name: Trigonox 42, 10 hours 

half-life temperature = lOO°C) in which R13 represents methyl 

group having one carbon atom, t-amyl peroxy 3,3,5-trimethyl-

hexanoate {manufactured by Kayaku Akzo Corp., trade name: 

Kayaester AN, 10 hours half-life temperature = 95°C) in which R13 
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group, sec-butyl. group, .. t~1,1,tyl, <.,.n-pent:.yL g.:z::.oup, ,n':".'he?t-l'l:. !gro~up .. 

and the-like ... -Among-them, aq_ethyl group hc!.ving 2.carbon,atolll#3 

or a n-propyl group having 3 carbon atoms -is .-preferred •. 

Specific- examples of the radical pol¥:Jller,ization initiator- . - . 

benzoate (manufactured by .Kayaku Akzo Coa::p..y:trade- name: KD-1, 10 

hours half-life ·temperature = 100°0-}. iirwhi.eh_:R2°-:cepresents ·: - . 

ethyl group having 2 carbon atoms,~t-hexyl- peroxy benzoate · 
. •"°'." - • 

(manufactured byNOF Corp • ., trade name: Perhexyl Z, 10 hours 
. ·.. . 

half-life temperat~ = 99°C) in which.R20 represents n-propyl . 
... .. :. ...... ~- . 

group having 3--c'arbon-atoms,- -and the like._· ___ _ ·:-.- .- -- - -- .. ' . 
,~--. '21 - 23 . - .-

Examples o:fi.·:R-. and·.a:..""' ·in the general. fq~a . ·-
(-tz:I.:t) tnc;uc;e. · 

,.~-Ill' • • • .. 
methyl group,-ethyl.·group, n-propyl group, i-propyl group,·n-

butyl group, i-butyl group, sec-butyl group,. t-butyl group, n­

pentyl group, n-hexyl group antj. the like •. Among them, R21 pref­

erably represents methyl group, and R23 preferably represents n-
. . . 

butyl group. Examples of R22 include a methylene . 9l70Up ,, -ethylene .. 

group, n-propylene group, i-propylene -q.roupj- n-butylene group, i-

butylene group, sec-butylene group, t-butylene group, n-pentylene 

group, n-hexylene ·group, and the like.· ·Among them, an.ethylene 

group is preferred.. 

Specific examples of the radical polymerization initiator 

represented by the.general· formula (VII)· include n-butyl-47 4-

bis(t-butyl peroxy) valerate {manufactured by NOF Corp., trade 

name: Perhexa v, 10 hours half-life temperature = lOS°C, or manu­

factured by Kayakti .Akuzo Corp. , trade name: Trigonox 17 /40 ,- 10 
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hours half-life ,temperature'=. ·110°C) ·in which ·a21 'represents. 

methyl group having one carbon atoms, R23 represents a n-butyl 

group having 4 carbon atoms and R22 represents an.ethylene group 

having 2 carbon_:atom; and--the::like~ ·<~~.::. "' .. :: .. . - · -~· ·.:.,_, ::,--~ · · · 

Th~ radical. polymerization . ini.tia.tox:s..~(.m:ganic.::pero.x.ides). '~ 

represented by~ahy of the general fo.nnulae {I} .to {VII} -listed · 

above may be used- alone, ·or two or more of~·t:hem. which.. are repre- _ 
I 

sented by the same .-general fo.onula or d.if ferent general fo:nnulae · 
: ~ _. 

may.be used together. Further, the radical polymerization ~ni.;,. 

tiator represented. by any ·of· the general -fo:cmulae . ·(I) to (VII)· 

may be optionally used together with -various curing- agents -su.ch0 : 

.. ---·-I • .-.· . 

-. 

as other organic peroxides o~· azo-bas~ compounds. · 
. : . 'i 

Further, when~ the (meth)acrylate· carrying-. an ·ester group· '· - · · · 

having the specific structure as·described above is used as the 

component (a) in the present invention,·the·radical· polymeriza ... 

tion initiator represented by any of-the general formulae (I) to· 

(VII) may not be used, andYarious curing·agents such as·other 

organic peroxides or azo-based compounds can be· used as· the com-·· .. · 

ponent (C). Specific examples of the curinq agents used in this 

case include organic peroxides such as t-butyl peroxy-2-ethyl 

hexanoate (manufactured by NOF Corp., trade name: ·:Perbutyl o, ·lO-

hours half-life temperature = 72°C}, benzoyl::peroxide .·(manufa­

ctured by NOF Corp., trade name: Niper·BW, 10 hours half-life.· - -.: 

temperature = 7 3°C) , t-butyl peroxy isobutyrate (manufactured· by ' 

NOF Corp., trade· name: Perbutyl IB, 10 hours half•life tempera-

ture = 77°C), 2,2~bis(4,4-di-t-butyl pero.xycyclohexyl)propane 
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(manufactured by_ NQF Corp., gad.a naJ.tte~ ~J?~etr-S:.:A, .10 h<?,.urs. 

half-life temperature = 95°C), :t-butyl peroxy ~aurate .{manufa­

ctured by NOF Corp;, trade name: Perbutyl L, lQ hours half-life 

temperature = .9B't J-, di.ethylene.- qlycel~is_( t-buty,l pex;oxy .. carbon­

ate)-- {manufa~w.i;~ ,by· Kay*1:1 ~o-.pQ.IfP-:..,.,, +.z:~~=-~!l~;,.,,-Kaya;ene 0-

50, ··10 hours half-life temperature:.==:: 97°C) ·'-·t-butyl peroxy~2"".' 

et:hylhexyl carbonate {manufactur~dbyNOE'._.C9:r::P·i trade .name:, Per­

butyl E, 10 hours hiilf-life temperature __ =.. 99°C)_;· .2,5-dimethyl-
. - . . . 

•·. 

2, 5_:di ( benzoyl peroxy) he~ane · · (manufactiµ::~~-~ }~()E'._ -~q;:p ·L~ ~q~_ .. : 
,. .. . -~ 

name: Perhexa 25Z,'" 10 hours half...;J,.ife :t;:~~;ratu.te·_ = 100°C).r. t-." .. _ 
I ··~ . : . 

butyl peroxy acetate (manufactured by NOF co.z:p., trade ;iame: ~e=F"-· .. . .. 
bu~yl A-50, 10 hou~s half-life temperature= 102't), t-butyl per-

o:Xy'benzoate {manufactured by NOF Corp., trads __ ~e: ~erbutyl.Z, 

10 hours half-life temperature = 104°Ch ,2_,_2-bi.s{.t-butyl per- .. , 

oxy)butane (manufactured by NOF Corp., trade .~e: Perhexa 22, 10 

hours half-life temperature.=.103°C), dicumyl ~eroxide (man~fa­

ctured by NOF Corp., trade name: Percumyl D, 10 hours half-life 

temperature= 116°C), 2,5-dimethyl-2,5-di{t':"'.,butyl peroxy)hexane. 

{manufactured by NOF Corp., trade name: _Perhexa 25B, 10 hours 

half-life temperature= ll8°C), t-butylcumyl :Peroxide (manufa­

ctured by NOF Corp., trade name: Perbutyl .~, ·10· ~ours half-life 

. temperature = 120°C), 1,3-bis(t-butyl p~oxy;~opropyl)benzene 

(manufactured by .Kayaku Akuzo Ct!rp._, _t:z:ad.9 .~~e: Percadox .. ~4., 10_ 

hours half-life temperature = 121°C) and dibutyl peroxide 

(manufactured by -NOF Coz:p., trade name_: Perbuty+ D, .10 .hours .. -.. ~ 

half-life temperature~ 124CC); azo compounds· such as 2,2'-
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azobis ( 2, 4-dimethylvaleronitrile) ._.{manufactu.r.~d by. WAKO PURE. 

CHEMICAL INDUSTRIE;S, LTD., trade name: V-65, 10 hours half-life-

temperature = Sl°C), 2,2-' -azobisisobutyronitrile) (manufactured 

by WA.KO PURE CHEMICAL INDUSTIUESt LTD•·, t;-ade- name: V-60; - 10 

hours half-life,_.temperature I :;_-~6.s.t )-. ..alld J. 11~",_azobis ~yclohe:1'an~.;,.~ 

1-carbonitrile) {manufactured by WAKO PURE CHEMICAL INDUSTRIES, 

LTD. , trade name: V-40-, - 10 hours · halt-li-fe temperature .= . 88°C} : 

and so on. Among them, it is preferable to use curing agents 

having a 10 hours h~lf-li.fe temperature of- 75°C .or more. Tnese 
"' may be used. alone or· in ·combination ·of two or more. Further, 

-- - . ~ . 
these may be used together with-the_radical polymerization irii'"".' 

tiator represented.·by- any of the gener~l form~lae_ {I/ to {VII). 

The content of the component (C} is in.-:the range from O.Ol 

to 20 parts by weight based on ·10:0 ·parts-by weight of·the (meth)­

acrylic resin composition (A}• When this content is -0 .. ·01 -part by 

weight or more, there is tendency that the curing· property-of ·the 

(meth)acrylic premix of the present·invention·is· sufficient, and 

the linear shrinkage coef f i-cient of the resuiting molded article 

decreases in the ca~e when the radical polymerization initiator 

represented by any-of -the -general foz:mulae ( Il to {VI}· · i.s ·used, 

the hot water resistance is more .excellent-in-the .. case-when the 

radical polymerization initiator represented by the general for-

mula (I) or {III) is used and-- -the weatherability -is-.moJ:e r-e:>«:el- . 

lent in the case when the radical polymerization initiator repre-

sented by the general formula (II), (IV) or (V) is used·· -On the 

other hand, this'content is not more than 20·parts by weight, the 
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appearance of th~_resulting·molded.article having no, dimple _and 

whitening occurred.at the insert screw and the thickness varied 

parts. It is mor€ preferred in the range from -0.1 to 10 parts by 

weight. . ·.• .,. ...... ,.. ...... 

... Further.,;, gr.anite~like..,. artifici.~cmarhla.:having. gx:ain pat-:_ 

tern can be obtained by compounding an ·inorganic filler-cont- .. 

aining resin particle into the ·{.meth)acryl-ic premix of the pres .... 

ent invention and molding the resulted mixture. The amount com-

pounded of the inorganic filler-containing resin partlcle is not 

particularly restricted, and preferably _in the range from G.1 ··to 

.. . 

200 parts by weight-based on 100 parts by weight of th~- (meth}- ... 

acrylic premix. When this amount compounded is 0 .1 part-by·-· · 

weight or more,· thei:e. is tendency· that grain pattern excellent in_ -· 

design is obtained, and when not· more than 200 parts by weight,---~ 

there is tendency.that the kneading property in producing the 

(meth)acrylic premix is excellent. More preferal5ly, it is in the 

range from 1 to 100 parts by weight. 

As the resin· ·constituting the inorganic filler-containing ·. 

resin particle, any resin is allowable providing it is not dis-

solved in methyl.methacrylate, and for example, a cross-linked 

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

polystyrene resin and the like can be listed. A cross-linked 

(meth)acrylic resin is preferable since it exhibits high affinity 

with the (rneth)acrylic resin composition (A) used in the present 

invention and a molded article having beautiful appearance is ob-

tained when this cross-linked resin is used. -Further, this 
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cross-linked {meth}acrylic resin may be a resin containing a non­

cross-linked {meth)acrylic·polymer. 

The content of an inorganic filler in the inorganic filler­

containing :resin particle: ·is preferably ·in. the· range from 1 to 

500 parts by weight -bas-e.d on; .lQQ parts by, weight of a,.r.esin-•con ..... 

stituting the inorganic filler-containing resin particle. When 

this content is 1 part by weight o~ more, there is tendency that 

the heat resistance of the resulting molded article is excellent, 

and When IlOt ID0r0 than 500 parts -by.. wei-ght t there iS tendency . 

that it become possibles to impart marble-like deep excellen~ 

texture to the resulting molded article ... · , . 

As this inorganic filler, aluminum hydroxide;· silica, amor­

phous silica, calcium carbonate, barium sulfate,· titanium -oxide, 

calcium phosphate, talc, mica, clay, qlass powder and the like .,. 

can optionally be used appropriately. Particularly, when a gran­

ite-like artificial_µiarble is produced, aluminllin hydroxide, sil­

ica, amorphous silica and glass powder are preferred as the inor­

ganic filler. 

The process for p~oducing the inorganic f iller-containinq 

resin particle is not particularly restricted, and for example, 

there is listed a method in which a resin molded article contain­

ing an inorganic filler obtained via polymerization and curing by 

a heat press method, casting method and. the -like ·is ground·. clas­

sified through a sieve. For example, a method i.n which (meth}­

acrylic artificial marble is ground and classified is preferred. 

In the present invention, it is possible to use one inor-
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filler-containing· -resin particles having different -colo:i::s· and· 

particle sizes-. , ··Tbe particl~ size of ·the .inorganic filler-· 

containing res-in. particle is not_ part.].~Ql{U;ly:_.restric.ted provided 

. . 
The "{metf!)acrylic ._premµ .9; the _pres~nt invent~-0n ~~Y·. be .. 

subjected without __ any treatment .to h~at curi.l'.l:g or redgx cur;Lng, 

or a thickening agen~ may be added to the (meth)acrylic premix to 

produce a (meth).acrylic SMC or BMC, then., the SMC.or BMC may be 

cured with ~ing ~ ~ate9, Cl:Jld pressuri~eP,. Particularly, the. · 

·method in wh,icJ!· a;. (meth)ac.rylic. SMC or, .a1'1C:: is. ,produced.· before ... 

curing with heating.and pressurizing is-preferable from-the view-

point of prod~tiv'i"ty~ ... 
:,. . 

.... ·. 

The thickening· agent which is us.ed-whert a (meth)acrylic -SMC 

or BMC is produced is not particularly_ restricted, and for exam-

ple, a magnesium oxide powder, polymer -powder.and the like can be 

used. In particular, a polymer powder is preferred since the hot 

water resistance of the resulting mold~d.a~icle ~nds::::to he.ex-

cellent. 

The content of this. pol:ymer powder-1s no't particularly re­

stricted, and preferably in the range. from 0.1.to 100. parts by 

weight based on 100 parts bY w~ight of tne acrylic resU.l compoai-

tion {A). When this content is .O. l pa.rt by weight or more~: there 

is tendency that·· high thickening effec:t is manifested, and when 

not more than 100 parts by weight, there is tendency that the· . 

dispersibility.of.-the polymer powder is.excellent and advantage 
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in cost is obta.i,ne_d .. : )?refez,-~ly~ -it is in the .:r::aJ'!g~ -~rom ,-1 to 80 

parts by weight. 

This polymer powder used 2as a thickening .agent is not par-

ticularly restrict~d, and c~.he appropri~t~ly selected according 

to .tjemands •. - ,FQf ,,exampler t-h~,-i:qopga~ic . fil,.le.r.-;:ontaini-ru;J: r-t;iSin 

particle described above can .be \l~ed, .a~ ,a ___ thickening agent,. How-

ever, it is preferable to-use a polymer powder having a bulk den~ 

sity in the range -tram 0.1to_0.7 g/ml, an oi1 ·absorption in a 
.. - . -

linseed oil in th~.::r;~qe from .. ~Q __ to. ?_(}Q m1ll0.Q g, ~4- .a _q~gi;~_.:of 
. -,._.·,. 

swelling· in methyl inethacrylate of 16-'.fold or mbre. When· such a" 
~ ' 

specific polymer P.owder .i,s µsed a~ a ~ckeni.rig ,agent, ~~,_,i~-
. . . . . 

tendency that a (meth)acrylic SMC or BMC exceq.lent in handl-i.hg -·. 
• •, :0 .I':' 

property and productivity is,ob1;:ained,-and-a.inolded article_hav-

ing excellent appearance is ~btained. 

The reason for the above-descril:led definition-is that when 

the bulk density of the polymer powder is 0:1 g/ml or more, the 

polymer powder does not easily scatterr the yield in.producing 

the powder increases, dusting in adding the p0lymer powder to the 

(meth)acrylic premix and mixing them decreases, andwor~ility 

becomes excellent, and when the bulk density-is not more than.0.1· 

g/ml, it becomes possible to obtain sufficient thickening effect 

by using a small amount of the polymer powder, and thickeiµ.ng pe-

riod of time becomes shorter, therefore, productivity-is improved 

and advantage in cost is obtained. This bulk density is prefera-

bly in the range from 0.15 to 0.65 g/ml,_ anq more preferably in 

the range from 0.2.to 0.6 g/ml. 
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Another·'reason ·for the above;..described definition· ·is· that 

when the oil absorption in a linseed oil~of the polymer powder is 

60 ml/ 100 g or .. more, it becomes possible to obtain su£ficient 

thickening ef feet by using -a .small amount: -of. the: polymer- :powder, 

and the thickenin~J period of": time; becomes<Jshorted; m.herefore,.,,,.,~ 

productivity is improved and advantage in cost iS .. obtained, and 

when the oil absorption is· not more than,:200 ·mi/100 g:,'.-the· dis­

petsibility of the--~poiymer powder into the (meth)acrylic premix 

becomes excellen€
0

and therefore, the kneading property in produc- -­

irtg the (meth)acryllc SMC or ·mtc becomes excellent:;:;-. This oil ab-
·. . ~ 

sorption is preferably ·1n·the range· from•·:70 to-·lSO·ml:/100 9,.-and 
. . . . ·- .. 

more preferably in the range from 80 to 1_40 BtlflOO g. 
Further reason for the .above-described ·definition is that· 

when the degree·of swelling in methyl methacrylate of"the polymer 

powder is 16-fold or more, the effect for thicken1ng·the {meth)­

acrylic premix·becomes sufficient. This degree·of swelling is 

preferably 20-fold or more.-· 

This polymer powder is a non-cross-linked polymer powder or 

cross-linked polymer powder·, and preferably a npn-cross;;.ii.nked 

polymer powder. The reason for this is that When the polymer 

powder is a non-cross-linked polymer powder, sufficient thicken-· 

ing effect is obtained in short period of time·,. and in the case 

when a (meth)·acrylic SMC or BMC containing. this·: polymer. powder is 

used .for producirig·granite-like artificial marble, there is ten-

dency that clearness of grain pattern is improved and unevenness 

in grain pattern disappears. SUch tendency is supposed·to.occur 
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since after. the non:-erOE?s--li,nked po.l,.ymer powder swe~ls in the 

(meth)acrylic premix, a part or.all of which is quickly dissolved 

even at room temperature. In the._pr~s~nt invention, the non-

cross-linked polymer powder ~eans .. a ,po,+ymt!_r·J?Owder at least of 

which surface J2¢ r:is constituted f;rom a non-cross-linked polymer 

powder. ; .... 

The weight-average molecular. ~ight of the polymer powder 

used in the present invention .. is · n.o~ pai:ticul~ly re~~.i:~ted, .. and · . 

preferably in .t:he."~iin,g~ ~;:o~:J.Q0.1.P.~Q ·t:p __ 2,_'00;l))(.099." .. When tli.i~ 
. ·....... . .. 

weight-average molecular we·ight-is~ 100,00"Q.~o+;)!Ore,. .. ,there".-is .. ·ten- • 

dency that suf_ficient .. thick~q. ;e.f fec;t: ii:> -o~~d .. in short·. Pe­

riod ·of time, and ·in the case when·a·(~eth)a°-~lic SMC or BMC 
. .,-.o • .. 

containing this po1ynier.powder i~ us~ for producing granite-like 

artificial marble, there is tendency that clearness of qrain pat-

tern is improved and unevenness l:n grain pattern disappea.i;s. 

Further, when this weight-av~rag~ n_tcilecular weigl';t ·.is not more 

than 2,000,000, there is tendency that occurrence of dimple and 

whitening at the insert screw and the thickness varied parts of 

the resulting molded article is suppressed. T~s weight-average 

molecular weight is more preferred in the range from 30U,OOO to 

2,000,000, and particularly preferred in the range from 400,000 

to l,000,000. 

The specific surface area of the ,polymer powder used in the 

present invention is not particularly restricted, and preferably 

in the range from 1 to 100 m2/g. When, the specific surface area 

of the polymer powder is 1 m2/g or more, there is tendency· that 
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the solubility .of the polymer. powder in the-(meth)acrylic p~emix 

is remarkably improved and a part or all of the polymer powder is 

dissolved in the acrylic premix,. therefore, sufficient thickening 

ef feet is obtained by usinq a.~small amo~j:. c;>f _the polymer powder, 

thickening in- short, period of, ,time .becomes.._ possibl~- and. prcduc.....-

tivity is improved, and further, in the--cas~,when~a-(meth)acrylic 

SMC or BMC containing this polymer powder is u~ed for producing 

granite-like artificial marble., there is tendency that clearness 

of grain pattern· is' lmproved and unevenness iri grain- patt-ez...n dis-

appears : When tiii.s specific surface ·area is. rfOt ·more than· ~iOO ... 
'll ~. <' • . • .... .. 

m2/g, the. dispers:ibility of the polymer powder' into the (meth}-

,;e' •.· accylic premix be~omes excellent and~therefore, the kn.-eading 

property iri producing the {meth)acrylic SMC or BMC becomes excel-

lent. This specific surface area is more preferred in the range 

from 3 to 100 m2/ g, and particularly preferred in the range from 

s to ioo m2/ g. · 

The average particle size of the polymer powder is not par-

ticularly restricted, and preferably in the range from l to 250 

µm. When the average particle size of the polymer powder is 1 
- . 

µm or more, there is tendency·that the dusting of the polymer· 

powder reduces and the handlinq property of· ·the polymer powder 

becomes excellent, and when not more than 250 µm, there is ten-

dency that the appearance of the .resulting molded_ article, par­

ticularly the gloss and surface smoothness thereof become excel-

lent. This average particle size. is more preferred in the range 

from 5 to 150 ·µ·m, and particularly preferred in the range from 
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10 to 70 µ.m. = ......... . 

The polyme~ powder used_ in the present invention is pref-

erably a secondary agglomerate which is obtained by agglomerating 

primary particles each other.: When the_ polymer particle is in 

the fo:an of the·.secondary agqlomerate; there.iis~ tendency. that the 

· absorption speed of the component (a)- .-is fast and the thickening 

property becomes extrem~ly excellent L • -. 

In this case, the average particle size of the primary·par-

ticle of the polymer powder is preferably in the range £rom 0.03 

to 1 .um. When the average particle- size-:of -the· primary particle 
. - ~ 

is 0.03 µm or more, there is tendency that the yield in produc-

ing the polymer powder which is the secondary ~gglomerate is ex-

cellent, and when not more than 1 µm, there is tendency that the 

sufficient thickening effect is obtained by usinqa small amount 

of the polymer powder, thickening is possible in short period of 

time, productivity increases, and iti the case When a (meth)- · -

acrylic SMC or BMC containing this polymer powder is used for 

producing granite-like artificial marble, there is tendency that 

clearness of grain pattern is improved and unevenness in grain 

pattern disappears. The average particle size of this primary 

particle is preferably in the ranqe from 0.07 to O. 7 µm. 

As the polymer constituting the polymer particle, various 

·polymers can be -appropriately selected according to demands and 

are not particularly restricted, however, in view of the appear-

ance and the like of the resulting-{meth)acrylic artificial mar-

ble, a {meth)acrylic polymer is preferred.· 
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The examploes of the. constituent components (monomers and · 

the like used for ·polymerization} of the· polymer powder ificlude · - · 

mono functional .monomers such .as an -alkyl · ("mettt faery late carrying 

an alkyl group:havinq'.l to :2U carbon atoms_,",hyd.roxyalkyl:: (meth");.~·· 

acrylate,. .. benzyt· {math )-acry1at-e, · {met-h )'aery!ate -having a .:-cya10 ... -

hexane ring, (nteth}~acrylate having ·-a bi:cycle--.'.rf:ri.q't -- (methjacrylate · 

having a tricycle ring1 (meth}acrylate-:aarrying an ester·-g?:oup -----
' having cyclic ether structure, (meth)ac:r:ylate carrying an ester 

group ·having a fluo~·ine atom, ·-(meth)acrylic acid, metal ·salt of·· 

(me th) acrylate, (ineth) acrylamide·, fumari.c· aoid ,. fumarate, male id' -· 

acid, maleate, ar·omatic vinyl,. vinyl acetate,·· {ineth)acrylonitrile, 

vinyl chloride cµl<:rin~leic anhycti:-ide;. i;>olyfunctional mono:meri:3;i>uc"h· ... .. 
• . • ... t" .. r ... ~ . • . -... -~-.~ as ethylene glycol di(meth)acrylate1 prapylene glycol di(meth)-

acrylate, 1, 3-butyl:ene glycol· di(meth)acrylate,- 1·, 4-bntylene gly-

col di(meth)acrylate, 1,6-hexane dial di(meth)"acry"late/ diniethy-

lolethane di(meth)acrylate, 1,1-d.imethylolpropane di(meth)­

acrylate, 2,2-dimethylolpropane ·di(meth)acrylate, tx.i.metbylrile- ·.:· 

thane tri (meth) acrylats·; trimethylolpropane tri {meth}'acrylate-~· -

tetramethylolmethane di(meth)acrylate,· tetramet:hyloltnetharte~tri-
. . 

(meth)acrylate, tet'ramethylolmethane tetra("meth)acrylate, · neopen-

tyl glycol di(meth}acrylate, polyvalent esters- of·· (meth)acrylic ,. 

acid with polyhydric alcohols [polyethylene· glycol, polypropylene 

glycol, pentaerythritol, dipentaerythritol and the like], -allyl 

(meth)acrylate, divinylbenzene· and triallyl isocyanurate; and so 

on. These may be polymerized alone or· ·tiro or· more of : them· ·.may be 'T"' 

combined and copolymerized according to :demands. It is prefer~ ....... ·· 
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able to use a (meth")acrylic monomer in view of affin-ity"with· the· 

monomer (a) constituting t;___he (rneth)acrylic premix. 

Further,·the· polymer powder used in the present invention 

can be fo:r:med as -a polymer· powder having-- so-called cor~/-shelr-

structure ·constituted :from· core·•am:i·-·she-11 phases-·mai.:ie-~ :fronf pc>ly'--

rners having different chemical-· compositions, structures, .. mtilecu-

lar weights and the like each .other .. - In this case I the. ct)re ... 
. . 

·phase may be composed of a non-cross-linked polymer or a cross-

linked polymer, however, the shell phased. is . preferably .. composed 

of a non-cross .. linked polymer ... • • oih. ; .!...-" i... -~ .: ....... : -"~ •• ·~ ·~ ... _ • ... :; ."w -

As the.confl:t..ituent components of .the core and shell phases 

of the polymer powder, for example, the various componentS'"§S''ex.:;; 

amplified a·s constituent components of polymer powder. ·~ -These 
~ . ... . 

also may be polymerized alone, or two or·m0:re of themmay·oo com.i.;· 

bined and copolymerized. It is preferable to use methyl meth-

acrylate as a main component in the shell phase,· since then af-

finity with a monomer component constituting the (rneth)acryllc 

premix is improved. 

Further, the polymer powder may contain an inorganic filler, 

however, it is preferable to contain no inorganic filler for fur~ 

ther enhancing thickening effect. :' 

The method for producing the polymer powder·is-not particu-

larly restricted.;- and for example, knciwn methods such as ·bulk p6.:..·, 

lymerization, soiution polymerization, suspension polymerization; :. 

emulsion polymerization and dispersion polymerization are listed:,-. 

Among them, a method in which an.emulsion obtained by emulsion 
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polymerization is-. subjected to spray drying, freeze d:ryin-q;· -

acid/salt coa.gulation or the like to-obtain a polymer powder is 

preferable since it has excellent production efficiency. 

Further,, va,ri9us additives such as reinforcing fiber like 

glass fiber, .and·.,carbon --fiber1-···oalmrll1q.ragentr low profile agent, 

internal releasing agent, .polymerization·~inh.ibitor:and:..the -1ike;' 

in addition to the above-described -~lymer·pe~r (thickening - .,, 

agent), can be optionally added to the_ (meth)ciecylic premix of . . 

the ]?resent; in~ention_. . . · . . .. _.-":~<I~-·::.·- ... .:. __ ·:·- ... 

-The method ;for mixin<J;.various constifu~--component.S ·to ob-
~-

t'ain the (meth)acryli-c. premll Of the 'present .invention cis·-~O't;-; • 

Pait7icularly restric.ted· provide~ it is a method iri which sub..: 
"1 _... •• Q. 

stances having high. viscosity can he mixed eff!.aientiy •·' . For ex-

ample, a kneader, mixer, roll and extruder can be used. 

·Further, the above-described known.variousmixinqappara-

tuses can be used also in producing a (meth)acrylic SMC or.BMC by 

thickening the (meth)acrylic premix of the present invention. 

Particularly when a non-cross-linked polymer having.the above-

described specific bulk density and oil absorption is used as a 
. . 

thickening agent, since the acx:ylic SMC or BMC of the present in-

vention can be thickened to level having· no. ·stickiness in a short 

period of time and aging is not required, var..i,.ous constituent 

components can be·unifo:cnly mixed and_simul:taneousiy·extruded and 

shaped into given form to continuously produce an acrylic SMC or 

BMC. 

When the (meth}acrylic premix of the present invention is 
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This Sheet Has Been Replaced 

I lllllll llllll llll lll llll 
processed into a ·(rneth)acrylic SMC O.r--BMC, "then, eurect:·with being 

heated and pressurized to produce artificial marble, the produc-

tion can be conducted by known.methods such· as a compression 

molding method,-Tii:fection molding method, t:ransfer molding-method 

and extrusion -mol'ding -method_::;;· "' ~. :; ;i..,"7: '.n -' "";>:~.:. --

In this case~· the heating temperature-is not particularly 

restricted, and preferably.- in- the range from 105 .to 150°C. · :Wheri-
.. 

the heating temperature is lOS°C or more, there is te~dency·that 

heating with stream becomes possible; heating'COSt lowers, ~d 
.· 

the curing timei::ari.be shortened ~a tne:prod!lctivity increases. 
. ·• .... .. 

on the other hand, when tne ·ne~tintj"' temperature -is not· more· than-' . . .. . .. ~- . . -· . . : 

1S0°C, ·there is tend.ency that the linear shririka.ge-coefflcierit of 
.. Q•• • : • •• • ,. 

the resulting molded article ··decreases~: and ·occurrence of d.ilnple 

and whitening at the ·insert screw and the··thickness ·varied-parts 

of the resulting molded article tends to be suppressed. The 

heating temperature is more-'preferred iri the range from 105 to 

140°C, and particularly preferred in.the range· from 110 t'o 130°C. 

Further I When Curiiig With heatlii~f and' preSSil.rizirtg iS. COrtdUCted, . 

a upper mold and a lower mold.- may· be heated at different tempera­

tures in the aboie:.aescribed temperature range. '· 

The compres·sion pressl.tre is preferably -in the range· from· 10 

to 200 kg/cm2 • •.When the compression pressure· is 10 kg/cm2 or·· .. 

more, there is tendency that the filling property of a (math)-

acrylic SMC or BMC into a mold is excellent, and when the com­

pression pressure is not more than 200 kg/cm2 , there is tendency 

that excellent appearance of the resulting :m01dEid"article having 
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no dimple is, obtained. -, This .compress-ion press.ure- is. more -pre­

ferred in the range from 20 to 150 kg/cm2 • 

The moldin-q-time may adv-antageously be selected appropri-

ately according .to· .the t:hickness-.of the- -resulting, molded article: 

The pre-seat in,vention-.will· be .. expl-aineci in -detail-wiith re-

ferring to examples. Part(s) and % in the examples are all by 

weight unless otherwise stated·,;~- -~ 

<Measurement of linear .s·hrinkage coefficient of molded article> 

• • 0 . . ' ...... 

The actual si'ze (L ·mm} of a .. molded :article was-.measured, ...... 
. ... 

and shrinkage extent ·based .on ... the. size.:of .a .mold {Lo-mm) ·iras-'ea1.:..: 
.. .. 

culated accordinq,to·the following equation ... -·-' .-.-~: ;··.-- -;...~·i·.-,~i1-

·- . 
~inear_ shr~it.(ie· coefficient (%) = {(LQL)/Lo}-- x· 100. "(%·) .. 

<Hot wate£.resistanc:~ of molded· article> · : · '· -. -- · 

A molded plate was immersed in·.hot .water of 98°C for 120 

hours, and changes.in color properties (whiteness; color differ-

ence, yellowing} were compared based on the plate before the im-

mersion. 

<Weatherability of molded article> 

A molded article was-subjected to accelerated weathering 

test using·sunshtne.Weatherometer WEL-SUN-DC·type·manufactured:by 

Suga· Shikenki K.K. 't' under-·conditions of ·a··alack panel ..,temperature 

of 63°C, a rainfall {spraying) time of 12 minutes during 60 min-

utes, and a treating time of 500 hours, and changes in.-color.-r·-

properties (whiteness, color difference, ·yellowing) before and.· 

after the test were evaluated according to JIS z 8730-1980. 

<Physical property of polymer powder> 
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Average pa-:rticle si~e: It-was measured usingiaser scat­

tering particle size distribution analyzer {LA-910, manufactured 

by HORIBA Ltd. ) I' ·., ...... 

Bulk density: . It was measured according to JIS R.6126-1970. 

Oil absorpti:an: · It• was measured ··according to- JIS -K--5101~-

1991, and time directly before a putty-like lamp is steeply sof-. 

tened with the last one drop of linseed oil-was recognized as 

terminal point. 

Specific surface area: .It was·mea~ured-by a ~trogen ad­

sorption.method using· a ·surface area·meter:SA_-6201 (manufactui:ed 

by HORIBA Ltd.}. · · .· ·,--··~---

Weight average In9lecular weight: · .Measiii9d value by GPC . 

method {in terms of polystyrene) was calculated. 

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 

methyl methacrylate cooled to lO°C or lower so that the total 

amount was 100 ml, and the mixture was stirred quickly until the 

mixture became totally unifo:cn,· · then, the measuring cylinder was 

kept in a thennostat at 25°C for 1 hour, the.volume of the poly­

mer powder layer after swelling was measured,· and the·degree·of 

swelling was represented by ratio to the volume (5 ml) of the. 

polymer powder layer before swelling. . ... -· 

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

Into a reaction apparatus equipped with a cooling tube, 

thermometer, stirrer, dropping apparatus and nitrogen introducing 
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tube was charged 925 parts of distil~ad.~ater,: 5 parts o_f sodium 

alkyldiphenyl ether dif!~lfonate .. (~u~~~tured by Kao Corp., trade 

name: Pelex SS-H), and 1 part of potassium.persulfate, anq_the 
. .. -. - ..... 

resulting mixt::ure was heated _at 70°C with ~tir:r;ing. wide:i; =nitrogtm 
. . . . .. ~ • J. .A.. • • • . • . •••. --~ •:-· 

atmosphere •.. To. this .was added,a.,m~~~"~P-~ ~OQ parts._gt~I.Itethyl 

methacrylat~ an~.:.$- part;~ of sod.j,.um di~tkl'~l:?~l~~i;uc~~nate ~·.-

(manufactured .by Ka~ Corp., trade. name_;.,.Pele~ OT-P}_.dz::opw-ise over· 

3 hOurS I then, .'kept for 1 hour I. and furtheJ; heated Up_·_.tO BQ°C and· 
.,. ... 

kept for l _ hoµr_ 1:~~ completing :~.1~:1-.oq_ p<::>~~eri~atic;m,_ . :to obtain~· 

an emulsion contatning a pol:ymer primary particle ~aving an aver• 

age particle size ·of 0.08 µm. 
• : ,, •• • ~ • , ... ..... .. ' la • • • •• • • ::" • • • • • 

The resuited:emulsion"was· si;>ray-d:tie.d u~lng· spray ·mie~- .ti-El ·,· ., 

manufactured bY. cifKAWARA KAKOHKI Co. Ltd. - at: ···Wet tempera-

ture/outlet temperature = 1SO°C/90°C, to obtain a non-cross­

linked polymer ·powder (P-1) containing a secondary agglomerate 

particle having an average particle size of 30 µm. The resulted 

non-cross-linked polymer powder (P-1) had a bulk density of 0.40 

g/ml, an oil absorption in linseed oil of 100 ml/100 g, a spe­

cific surface area of 51 m2/g and a weight-average molecular 

weight of 600,000,· arid this polymer powder was completely dis-

solved in methyl methacrylate and had a degree of swelling of 20-

fold or more. 

(2) Production Example of polymer powder (P-2) 

Into a reac~ion apparatus equipped with a cooling tube, 

thermometer, stirrer, dropping apparatu8 and nitrogen introducing 

tube was charged.925 parts of distilled water, 5 parts of sodium 
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alkyldiphenyl ether disulfonate, and 1 part of potassium persul-

fate, and the resulting iiiixture was heated at 70°C with stirring 

under nitrogen atmosphere. To this was added a mixture of 149.85 

parts of methyl methacrylate, 0.15 parts af 1,3-butylene glycol 

dimethacrylate and 5 parts of sodium dialkylsulfosuccinate drop-

.•• -V- . 

wise over 1.5 hours, then, kept for 1 hour, subsequently 350 

parts-of methyl methacrylate was added to the mixture dropwise 
• 't . ."-,. 

over· 3. 5 hours, then kept for 1 hour,· and further heated up· to 

. - . 
SO°C and kept for 1 hour for completing em.ulsio~ polymerization, 

.... 
to obtain an emulsion· containing a polymer primary particle hav- .. 

ing art average particle size of 0.10 µm. 

The resulted einu1sion was spray-ctried·· i'ri- t:l1e sams ma.nrter as 

for the polymer powder {P-1), to obtain a-polymer powder (P-2) 

which contains a secondary aggl6merate particle having an average . 

particle size of 20 µm and has core/shell. structure in which the 

·core phase is composed of a cross-linked polymer and the shell 

phase is composed of a non-cross-linked polymer. The physical 

properties of the resulted polymer powder are shown in Table 1. 

(3) ~reduction Exfln:tPle of polymer powder (P-3) 

Emulsion polymerization was conducted in the same manner as 

for the polymer powder (P-1) except that the· amount charged of 

potassium persulfate 'Was 0.25 parts, and the mixture to be added 

dropwise was a mixture of 497.5 parts ·of methyl methacrylate, 2.5· 

parts of 1,3-butylene glycol dimethacrylate and 5 parts of sodium 

dialkylsulfosuccinate, to obtain an emulsion containing a polymer 

primary particle having an average particle sfie of O .18 · ·µ m. 
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The resulted emulsion was spray-dried in the same manner as 

for the polymer powder (P-1), to obtain a cross-linked polymer 

powder (P-3) containing a_secondary agglomerate particle having 

an average particle size of -18 µ m. 
-

(4) Production Example of polymer powder (P-4) 

An emulsion containing a polymer primci.ry particle having an 

average particle size of 0.10 µm was obtained.in the same manner. 

as for
0

the polymer powder (P-11 except that the scilution to be 

charged previously was -composed. 925 parts of distilled water, 5 

parts of polyoxyethylenenonylphenyl ether (manufactured by Kao. 

Corp., trade name: Emulgen 930) and 1.5 parts of potassium per-

sulfate, and the mixture to be added dropwise was a mixture of 

500: ·paits of methyl. methaccylate and 10 parts of sodium dialkyl-

sulfosuccinate. 

The resulted emulsion was spray-dried in the same manner as 

for the polymer powder (P-1), to obtain a cross-linked polymer 

powder (P-4) containing a secondary agglomerate particle having 

an average particle size of-20 µm. The physical properties of 

the resulted polymer powder are shown in Table 1. 

(5) Production Example of polymer powder (P-5) 

An emulsion containing a polymer primary particle having an 

average particle size of 0.11 µm was obtained in the same manner 

as for the polymer powder {P-1) except that the solution to be 

charged previously was composed 625 parts of distilled water, 3 

parts of alkyldiphenyl ether disulfonic acid and o.s parts of po-

tassium persulfate. 
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The resulted emulsion was spray-dried in the same manner as 

for the polymer powder {P ... l), to obtain a cross-linked polymer 

powder (P-5).conta~ing a secondary agglomerate particle having 

an average particle size of· 50 µ.m .. --The· physical properties of 

the r~.~9-lted: po~~_.powder. -~~:.~~'~'~abl.e 1.--- --·.--..= · ·:··-~, 

{ 6) Production. Example of polymer. powder (P:"'i"QJ :··· :. , .o •. , ,. ·• -~. 

An emulsion.~ontaining a polymer -primary-particle having an 

average particle. s'·ize of 0 .10 µm was obtained" in the same manner 

as for the polymer·~-pO'Wder_(~::-J) :except_:tha:t~J;.he . .".ainount to be 

·: charged previo~_iy.~9f· potassium perJ5ulfa.te~-~~;;,Q~2S.,parts,.., ,,, . "· 
·. 

· The ~e~u1:ted __ ~lsi~n .was spray-d?Zieq. i,n the -sarqe ~er· as 

for the p0iymer po~er. "(P-l}, to obtain a cro5s~linked polymer .. 
powder ( P-6) contiliu.rig a secondary agg16merate· ·particle having 

an average particle-.size of 2{). µ.m.. The physi.cal properties of 

the resulted polymer powder are shown·in Table ~· 

( 7) Production Example of polymer powder { P-1 }. - ,. · ·. 

Into a reaction apparatus equipped with a cooling tube, 

thennometer, sti;Ter, and nitrogen introducing tube was chaiged a 

monomer solution which was prepared by dissolving l part of poly­

vinyl alcohol (degl:ee of saponification 88%.,--degree·of polymeri-

zation 1000) in 800..parts of distilled water, _,then, dissolving 

400 parts of methyl methacrylate and 0.5 parts of . ..azobisisobuty-

· loni trile, and the solution. was heated· up. to.· B0°C over- 1 hour-· 

with stirring at 500 rpm under nitrogen atmosphere. After this, 

the solution was heated up to 90°C and heated for 2 hours, then, 

the remaining monoiners were distilled.off with~water by further 
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heating at 120°C-to obtain a slurry and to comple~ s-uspension 

polymerization. -- The resulted slurry was filtered and washed, 

then, dried by·a·hot air drier at so't, to obtain a non-cross-

linked polymer.powder {P-7} having an ave.i=a.ge particle size of 30 

µ rn. The physical -propertiesi -of· the J:esulted· polymer -powder-•-are 

shown in Table l ._.. : , . - ·: ~-.: :.· .. . - - ~~· ~- . 

{ 8) Production Example of polymer powd.er -( P-8) . . . 

A cross-linked polymer (P-B) having an-average particle 
.. ,.. . .. 

size of 30 µm was-.-ob;=.aj-ned in the same. manner as for the polymer 
.. 

powder (P-7) except tnat the ""monomer solut.ion · to be chargecf" v~s .... . - . composed of 398 ·parts of mE!thyl met;}iacry.la1;~11 .2. -parts -by nea.pen-
. :. .. 

tyl glycol di.metliat:r,Ylate, 0."4 parts 6f ·n-dodecylmercaptane.and 

1.2 parts of azohi~isobutyronltxile, to obtain· a cross-iinked 

··.: .... 

polymer powder (P-8) having an average particle size of 30 µm. 

The physical properties of the resulted polymer powder are shown 

in Table 1. -··· 

(9} Production Example of polymethyl methacrylate (B-1) in 

acrylic syrup 

Into a reaction apparatus equipped with a cooling tube, 
- . 

... °' ... ' 

thermometer, stirrer, and nitrogen introducing tube was charged a 

monomer solution which was-prepared by dissolving 1 part of poly-

vinyl alcohol (degree of saponification 88%,- degree_of polymeri-

zation 1000) in 800 parts of distilled water, then, dissolving . 

400 parts of methyl methacrylate, 2 parts of n-dodecylmercaptan 

and 2 parts of azobisisobutyronitrile, and the solution was ·; 

heated up to 80°C~over 1.hour with stirring at 400 rpm under ni-
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trogen atmosphere, and heated for 2 hours under this -condition. · 

After this, the solution was heated up to 90°C and heated for 2·· 

hours, then, the remaining monomers were distilled off with water 

by further heating at· 120't-:t<F-obtain--a: -shirrji' :and to complete 

suspension polymer4.zation.:. !The-.·resulted".slurry ·wasr.filtered and 

washed, then, dried by-a hot air drier at 50-°C, to obtairi-polyme­

~hyl methacrylate · {B-1) having an average particle size of 93 µ m. 

The weight-average molecular weig~t of the resulted polymer (B-1) 

was 40,000. The various physical properties are·shown in Table 2. 

( 10) Production .Example of .polycyclohexyl methaccylate fB-2 }; . ·~ 

Polycyclohexyl· methacrylate {B-2}.--was obtained-in-the· same 

manner as in Production Example (9) except 'thilt_.cyclohexyl ~eth~ 

acrylate was used instead of methyl methacrylate. • •..... :::.i... 

(11) Production Example of inorganic filler-containing resin 

To 100 parts of an acrylic resin composition composed of 

69% of methyl methac:cylate, 2% of .ethylene glycol di.methacrylate 

and 29% of the polymethyl methacrylate (B-1) obtained in the 

above-described Production Example { 9) was added · 2 • 0 parts - of t­

butyl peroxy benzoate (manufactured by NOF Corp. trade name:·. "Per­

butyl Z) as a curing agent, 0.5 parts of zinc stearate,as an· in­

ternal releasing agent and O. 25 parts of a white inorganic pig- · 

ment or black inorganic pigment, then, to this mixture was added 

200 parts of aluminum hydroxide {manufactured by Showa Denko ·K.K., 

trade name: Higilite H-310) as an inorganic filler and further 

was added 30 parts of the polymer powder (P-1) obtained in thEf: 

above-described Production Example (1), and the resulting mixture 
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- ,,_-,.·~. I• .. : -• • .._.,.·- ... • 

was kneaded by a kneader for 10 minutes to obtain a {meth)acrylic 
·: .. ----- . 

BMC. Then, this (meth)acrylic premix was filled in a flat type 

mold for-molding of 200 rmn square, and cured with being heated 

and pressurized at a mold temperature of 1~0°C and a pressure of 
• ..;. .• • 11. .... - _ ..... _ ··- -- • ---- • -'-u- · .. ; ....... .,_!..~ ..• - ••. - __ ._.:. .. ._. 

100 kg/cm2 for 10 minutes, 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 having an aver-

age particle size of 350 µm. Physical properties thereof are 

shown in Table 3. 
.. -............. - -.. . .,,·. ·--r~ .. i..~ ·_ .- ...... _ :._ ' .. •.;..!'.t"~ ... i_ 

. . 
• • ....... Q/<:Mo-"• 

-· ... ··-
. t.1 .I:,.. • 
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.. 
Table I 

' 
}XlWder properties of (X)lyner snvder 

polyimr C<:llJX)Si tion of average . average 
}'.X)Wdet- . sx>lyirer pcmder : tmticle oolk particle oil : degree of. . .. 

i size of . · si~e of ~ity ab~itJtian · swelling. ,.. . ... 
~ secondary . 
lllrticle agglcxmrated (g/ml) (ml/1oog) (fold) 

µ:rrticle . 

(µm) (µrrV 
P-1 WA.=100 .o. 08 . 30 0. 40 foo. ID-fold or nnre 
P-2 core riiase : fM\/fllM=9i}. 9/0~ 1 o. 10 20 0. 38 100 · .ID:fold or 11nre 

shell •jXlase : ~100 
•· ,•· 

P-3 ~.5/0.5 o. 18 18 0. 38 ,9.5' a>,-fold or nore 
r 

P-4 MM.=100 - 0. 10 20 0. 38 11)0 ;' ~fold or nnre -· 
P-5 M&\=100 0. 11 50 0. 50 . '.90 " ~old or nu.re 
P-6 lrMIFlOO " 0. 10 20 0. 38 • > 10,0 :· ID-f'old or nore 
P-7 MN\=100 ·30 __... 0. 5~8. ... ~. 5 o: ;. : ::·i. 2 . ~ .. 
P-8 ~=00. 5/0. 5 . 30 - 0. 57 :'· 5·0 . . . 5. 6 

MM : imthy 1 nethacry l~te · IDfA : l, 3--buty lene g~ycol dinethacry late i · 
~ : noopentyl glyool diimthacrylate 

j..i ., 

;_; 

'j. 
•' 

.~ ~ : . -~· 

1 

. 
' 

~ .. 

... 
1._ 
r 

specific 
;1 

surf ate 
'I area 

~' 

~/g) . 
.. 

' 
: 5 lt 

·' -s 1: 
•·· 

~24r 

·. 5 O~'. 
. 49 
!:50~ 

1~.o. 2_ 
: 0. 2 

i\ 

c: 
··' 

.l.J 
=i 

... 
~· ·. 

~~wei(ji~-
:;ave~ 

nolecular 
. weight 

,, ml (XX) 
. . I. 

shell tfiase 
•' fiOO,{XX) 

- : 

' 400,{XX) 
• 00>,(XX) 

l. 400,·<XX) 

. l. 200, (XX) 
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1 

Table 2 
ccxrposition }XYl'lder properties of polyner (b) 

polyner of ave.~ bulk oil degree specific 
(b) polyimr {b) particle· d~sity abs:nption of surface 

I 

size , ~~Hing area 
(µ!IV . (g/ml) (ml/lCX)g) . ~fold) (rrf./g), 

B-1 MM=lOO 93 0. 70 45 1. 2 . 0. 07 

., 

B-2 QM4.=100 150 o. 11· :·45. 1. 2 .0. 01 

MM: nethyl nethacrylate rnM: cyclo¥exyl nethacrylate 

,; ::,. 

Table 3. 

~ic pJWder properties of inor~i(: . 
!' 

fill~ ·. fille:r-corrtain:i.ng res4t i:$.1;icie .:1 

cootaining . average bulk oil . '. · ·~. . .. ~ 
flP€Cific 

resin 'i:mticle denSity · absqiptioo ': of:,!· surface 
Jmi;icle : size ; .. 

· bwlling 
" 

,· m:ea 
:. (µllV (g/ml) 6nll1oow :.'(fold) . {p?./w 

' 
C' 350 o. 82 4 5 :. 1. 1 15 

! • 

.; 

*'" 1 ·: ... . 

I· 

·weight-
' average 
nolecUlar 
weight 

40,CXXl 
·' .. 

40 CXXl I t 

., . Ii (:' ., 

•I 
.. -· 

~ .. 
:. ... 

i•. . i 
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' .. 

;i --· ___ .,, 
- g1 "' ~ 
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~ 
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(Example al-1] 
... --·· ~ .. ...... - :::: . -·-. 

To 100 parts' a·f a {fueth)abcyilc ·resin ''composition composed 

of-25% of cyclohexyl methaccytate· {manufactured by Mitsubishi 

Rayon Co. I Ltd~ I 'trade name": .A"C-ryeS'ta£'CH)-i 23%-,'of°metnyl-met.h:.:· 

acrylate (manuttct'iirecf by MftsUhfs1if iRaymr·eo:~ ·!.td·//tta:de~':hrurie·:­

Acryester M}, ~5,. of neopentyl· glycol· dimathacfylatef;·lnianufa-· •" 

ctured: by SHI~ KAGAKu KOGYd"'i<.:K~ I "trade name:" N1Cester". ~· 
.... 

NPG), 2% of ethylene qlyeol·.-di.methacrylate (manufactured by Mit:... 

subishi Rayon Co., Ltd., "trade name: AciyesterED) a:iid i5%: of the 

polymethyl methaccylate ··(B~li :bbta~ed in :~o~uction Example -( 9) 
..... -... :. --- .,...,.l-._ ..•.. _ .- .. -- , ·-i-."""?'- -:·; ·: •!'" :•: •.• 

was added 2.0 parts of 1,1-bis(t-bUtyl peroxy)3;3,5-trimethyl-

cyclohexane (manufactured by NOF Corp., Perhexa 3M, 10 hours 

half-life tempera~ure ;~ 90°C) iri 'which R'l 'alict ii2··-:-repf~~~nt~ t~ 

butyl" group I R'5 
I R6· anci' R9 represent. methyf rgroup arlcf ·other' RS 

represent hydrogen atom in the general formula· ·er>·· as ·a:: curing 

agent and 0. 5 parts of zinc stearate 'as an internal releasing"· -

agent, then, to this inixture was added 195'paits-"'"of 'alllmlnum 'h"y:... 

droxide (manufactured by Showa Denko ':K.K.-~ tr~Cie"'·nan\e~- rii"giiite 
- - .,, .. ""!. . .. .. • - • • - .... • .~ ., - ~ ·- •• ; •• 

H-310) as an inorganic filler and further was added 25 parts of 

the polymer powder (P-1) obtained in the above-described Produc-

tion Example (1), and the resulting mixture was kneaded by a 

kneader for 10 minutes i:a· obtain a (meth)acryiic BMc.'· ·The re:.. 

. . · ' "' - ·.... • · • - ..... ·· _.,....,. ' -· I . -- .... - .. 71....... ~ - ~ Jo t-

SUl ted (meth)acrylic BMC had nd stickiness 'even-directly-after 

kneading and manifested extremely excellent- handling- property. ' "· 

Then, the resulted (meth)acrylic BMC'.was filled in. a mold 

for molding, and cured with being heated and pressurized at a up-
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per mold temper.at\lre of i4U't ,' a lower mold. temperature or· 12s°C 

and a pressure of 100 kg/eml'for 10 mhutes, to-obtain" a (meth)­

acrylic artif icia1 marble in the f6rm of a flat plate of 200 mm 

square having a constant thickness of 10 mm. 

ness in gloss, . and- had extremely high qlO'S·s and extremely :excel:... 

lent appearance. Fui:ther;· color change after ·immersion iri 'Hot· .. 

water of the resulted article was extremely low and hot-water re-
~ • 'D . ·,, ·-

sistance thereof ~as ~xtremely excellent.· I • • - .._ •' ~ ! o 

[Examples al-2 to ~1-5] . --- ·. · .... ,, -- :.:..;:.~; . 

., 
(Meth)-acry1ic artificfal marbl~ "Was.~obtained in'°·ihe~sam~··'·-. .. -. . - . . . ~ .~ 

.manner ?Sin Example.al-1 except that composition shown in Table 

4 was used. 
,,. . 

Evaluation results are· ·shown in Table 4 . 

[Example al-6] 

To 100 parts of a (meth)acrylic resin·composition composed 

of 24% of cyclohexyl methacrylate~ 24% of methyl methaciylate, -

15% of neopentyl glycol "dimethacrylate, :i% of efhylene""g1yc61 df­

methacrylate and 35% of the polymethyl methacrylate (B-1) ob-

tained in Production Example (9) was added 2.0 parts of 1,1-

bis(t-butyl peroxy-)3,3,5-triritethylcyclohexane as· a curing agent 

and o • s parts of · zinc stearate as an internal releasiru.f · agetttr;. 

then, to this mixture was added as an inorganic filler· 170 parts 

of aluminum hydroxide ·and 7'0 parts of the black ·'and white lnor-- -

ganic filler-containing resin particles in total obtained in the 

above-described Production Example (11) 1 and further was added 25 

parts of the polymer powder {P-t) obtained in the above-described-· 
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Production Example (1), and the reSttlt:ing miXture was· kneaded by 

a kneader for 1.0 minutes tO obtain a ·(meth)acrylic BMC. The re-

sulted (meth}acrylic BMC had no stickiness even directly after 

kneading and manifested extremely.excellent "handling property. 

Then, granite-like (methfacryli-c··art±·f·i-ei-al-- marble was- ··ob-· -

tained in the same manner as in Example al-1. The evaluation re-

sults are shown in Table 4. 

[Comparative Examples 1 to 2] 

(Meth)acrylic artificial marble was obtained in the same 

manner as in Example al~l except that 2.0 parts of t-butyl·peroxy 

benzoate (manufactured by-NoF· ·-corp~~ trade name:·- ·perbutyi: z, 10 

. ' 
hours half-life temperature = 104°C) was used as a curing agent 

and other composition was as shown in Table 4; The evaluation 

results are shown in Table 4. · ·· ... ,.. 

[Comparative Example 3]' 

(Meth)acrylic artificial marble was obtained in the same 

manner as in Example al-1 except that 10 parts of 2,2'-azobis-

(2,4-dimethylvaleronitrile) (manufacturea by WAKO PURE CHEMICAL 

INDUSTRIES, Ltd., trade name: V-65, 10 hours half-life tempera-

ture = Sl°C) was used as a curing agent and other-composition was 

as shown in Table 4 • The evaluation results are shown in Table 4 • 

[Examples a2-1 to a2-7] 

(Meth)acrylic artificial marble was obtained in the same 

manner as in Example al-1 except that isobornyl methacrylate 

(manufactured by Mitsubishi Rayon Co., Ltd., trade name: Acryes-

ter IBX} or isobornyl acrylate (KYOEISHA KAGAKU K.K., Light Aery-
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late IB-XA} was used. instead 9.f. cyclohe~+.. ~~;t~crylate, ~d other 
- - . . . ..... . . . .. ' . . .. -··•"'"-" _, . -·. 

shown in Table 5 . . . _ . 
""~....... . . .-

. -·-· . 

[Example a2-8] 
-·· ··' • ..... •· !~ .... ·:·· ~;- .: . 

Granite~like {meth}accyl.i,q,.ax::tif.j,qi_al. ~Jt_le_ ~~s obta~ed 
• ..:1 ... ,. ___ - - - -·. _..,_ --· .... _ ........ ---- ... ·. -· •• - ..... 

in the same manner aa in Example al-6 except that isobornyl meth­

acrylate was used. instead of _cyc;lo~e~l 1R7.~h~C:FY,:l~t.e ._: __ The , , 

evaluation results are shown in Table 5. -~. 

(Comparative Examples=4 to 5] 

{Meth)acry~ic artificial stone was obtained in the same 
.: .:_ ......... : 

manner as in Compari!(tlve Example ~ excep~,"_j::'l)at; :i:s_c;iJx.>:g,i:yl __ met:-!J.-:-. 
. . . . . . - . . .. ~- ........ 'J .. ~ .. .......A.' ...... J ......... 6.,. . 

acrylate or ·isobbrnyl acrylate was. _use~ ~ea~ ~S'f cycl:ohexi1 
:-_ . .. ' ... - •. 

methacrylate. 
e... • - . 

The_ ·evaluatidn results are showiLi(r Table 5. 
. ' - ... . ... . . - •. 

[Examples a3-1 to_a3-7J. 

{Meth)acrylic_artificial marble was_ob~ained_in '!:he same 

manner as in Example al-1 except that tricyclo[S • 2 • 1 • o2•6]­

decanyl methacrylate (manufactured by Hitachi Chemical Co., Ltd., 

trade name Fancryl FA-513M) or tricyclo[S • 2 • 1 • o2•6 ]decanyl 

acrylate (manufactured by Hitachi Chemical Co., Ltd._,_ t:;:-ade p,gme . _ . . . . . . ' . .. ( . 

.. -· " 

Fancryl FA-513A) was used instead of cyclohexyl methacrylate and 
. . . . 

other composition was as shown in Table 6. The evaluation re-

sults are shoWIJ, in Table 6. 

[Example a3-ij] 

Granite-like (meth)~crylic artificial m~ble was obtained 

in the same manner as in Example al-6 except_ that tricyclo[S • 2 • 

1 • o2
•
6 ]decanyl methacrylate was used instead of. cyclohexyl meth-
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[Examples a4.:.t tO' a4-7] ..... -

. 
(Meth)actj71ic ·artificiar ina.l:ble was obtained in··the same· -

manner as in Example al-l except that 2,2',2-trifluoroethyl· ·meth­

acrylate (manufadturecf-bj--·M..itSubishi ·Ra"Yon ·co·: I Ltd.·,: trace name: 

Acryester 3FE) was used instead-of cycloh~xyl··~ethaceylate. 'i'tie 

(Example a4-8] .. -· 
Granite-liked (meth)acrylic artificial marbie was obtalried 

.. -
in the same manner- as in Example -al-6 except· t~t 2 ·,-2; 2-tri-. ·. 

.. 

~ . 

. : 
fluoroethyl methacr,ylate was used instead of cyclohexyl methacry-·· 

.,. .... , 
late. The evalriati:cin results a.re shown in ·Table· _7 .. -···· -: 

[E~amples ·as-1 to.aS-6] 

(Meth)acryll.c artificial marble was obtained· in the same 

manner as in Example al-1 except that tetrahydrofurfuryl meth­

acryiate {manufactured by Mitsubishi Rayon- Co:; Ltd./ trade name: 

Acryester THF) was ·used- instead of cyc:lohexyl" methacfylate" and · · 

composition was as shown in Table 8. The BMC after ·kneading gave 

no odor, and no odor· was recognized in producing thHf BMC,- namely, 

this compound manifested extremely excellent handling property. 

The evaluation results are shown in Table 8. 

(Example aS-7] 

Granite-like fmeth) acrylic artificial marble was· obtained· 

in the same manner as in Example al-6.except that tetrahya.rofur-

furyl methacrylate was used•"iristead of· cyclohexyl methacry-late. 

The evaluation results are shown in· Table 8 ~ .- • ...:. ,. ·.'"!.•"':(~ 
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[Example I-1] 

To 100 parts of a (meth)acrylic·resin composition-composed. 

of 55% of methyl methacrylate , 10"% of 1,3-bu:tylene glycol di-

methacrylate (manu-factured· by Mitsubishi '1'\Efyon· co.-, Ltd:, trade· 

name: Acryester ;BO}' and 351rof: 'the polyntethy;t·1ttet"hacryla.te (B-lj'-

obtained in Production Example (9) was added 2 .• -1 parts of 1,1- '· 

bis(t-butyl ·pero-xy)cyclohexane {manufactured.-by NOF".Corp~, Per- ., 

hexa C, 10 hours half-life teinperature = 91°C} in which R1 and R2 

rep~esent t-butyl ~oup and R3 to· R12 rep~ent hydrogen atom in--
.. . . 

the general formula (I) as a-curing agent and a •. 5.parts of zinc 

stearate as an internal releasing agent, then, to this mixture 
-....... 

. .. . ~ : . . 
was .added 210 parts of aluminum hydroxide (manufact:ured by Showa 

Denko K.K. I trade name: Higilite H;..310) as an inorganic filler 

and further was added 35- parts of the ·polymer powder (P-1) ob-

tained in the above-described Production Example ·(l), and the re­

sulting mixture was kneaded by a kneader for 10 minutes to obtain 

a {meth)acz.ylic BMC. 

The resulted.--{meth)acrylic BMC had no stickiness ·.even di-

rectly after kneading and manifested-extremely excellent handling 

property. 

Then, the resulted (meth)acrylic. BMC was filled in a mold·· 

for molding, and cured with being heated and pressurized at a up-

per mold temperati.ire of 125°C, · a lower mold temperatu.re· -of 0llO°C' 

and a pressure of 100·kg/cm2 for 10-minutes, to obtain a ·(meth)-

acrylic artificial marble iri the fo.Illt of a plate of 200 nnn square 

having variation in thickness into which-..an insert screw !'having 
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This Sheet Has Been Replaced 

11111111111111111111! 1111 

a diameter of 15 nun and a length .of .. ·8 mm had_been inserted, The 

form of the resulted molded article. is· shown--in Fig. 1 {width P = 

200 rrnn, length Q = 20Q;mm, thickness T1 = 13 mm, thickness T2 = 
15 nun). The surface· of the--resulted· arti9l~ had extremely high._ 

gloss, exhibited mirror-like appea_r:ance having no defect, and the 

surface smoothness was extremely high. No dimple and whitening 

were recognized at_ all at the insert screw ..and .the thickness var--. 
_ied parts, and the.appearance was extremely excellent. Thelin­

ear shrinkage coefficient_o:f; the result~d,article w~ as .. low as 

a. 72%, and hot water' resistance, of th~· molded a.rq.cle~_wa§i also 

excellent. The evaluation r-e~\lJ.:ts __ a,re_. :Sl'l<?.~. !~~e .~~Q .. ,,1. 

[Example I-2) ~ 

(Meth)acrylic-~artificial marble. having fa.rm" shown in. Fig. 1 

was obtained in the same manner as-. in Example I-1 except that 1. 8 

parts of 1,1-bis(t-butyl peroxy)3,3,5-trimethylcyclohexane in 

which R1 and R2 represent t-butyl group, R5, ~6 .. ,and R9 represent 

methyl group and other Rs represent hydrogen atom in the general 

formula (I) was used as a curing agent, and other composition was 

as shown in Table 9. The evaluation results are shown in Ta})le 

10. 

(Example I-3] 

(Meth)acrylic artificial marble having form shown in Fig. 1 

was obtained in the same manner as in Example I-1 except that 2.1 

parts of 1,1-bis(t-hexyl peroxy)cyclohexane (manufactured-by.NOF 

Corp., trade name: Perhexa HC, 10 hours half-life temperature.= 

Q l 2 . 3 12 87 C) in which R -and R represent t-hexyl group and R -tQ, a .. 
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represent ··hydrogen atom c in the general formula ( I) ·was used as a 

curing agent, and other composition··was as· shown in· Table 9. The 

evaluation resul~s are shown in Table 10. 

[Example I-4] · · · ........ :·· 

(Meth) acrylic artificlaYinarble having .-.form shown•.in:·Fig.-. 1 

was obtained in the same manner as in· Example- I-:1 except that 2. 7 

parts of 1,1-bis(t-hexyl peroxy)3,31.S-trimethylclohexane (manu­

factured by NOF Coip4, trade name: Perhexa· T.MH, 10 hours half­

life temperature = Bit) in which R1 and R2 represent ·t-hexyl- · 

group, R5·, R6 and R9 represent methyl · qroup and· other Rs· repre-
.... -4 

sent hydrogen atom in the general formula {I) was used as a cur-

ing agent, and other composition was as shown in Table 9. The 
. . 

evaluation results are shOwii iii-Table 10. 

(Example I-SJ 

(Meth)acrylic artificial marble havingform shown in·Fiq. 1 

was obtained in the same manner as in Example ~--1 except that" 

composition was· as shown in Table 9. The evaluation results are 

shown in Table 10. 

[Example I-6] 

(Meth)ac:cylic ·artificial marble havinq form shown in Fiq·. 1 

was obtained in the same manner as in Example I-1 except that 1.8 

parts of 1,1-bis(t-amyl peroxy)3,3,5-trimethylclohexane (manu-

factured by Kayaku Akuzo Corp., ·trade. name:· KD-2·;- · 10 hours half­

life temperature = 86°C) in which R1 and R2 represent t-amyl· · · 

group, R5, R6 and R9 represent methyl group and other Rs repre-

sent hydrogen at6m~in the general formula (I) was used as a·cur-
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ing agent, and other composition was as shown in Table 9. The 

evaluation results are shown in·'Table'10. -

[Example I-7] 

Granite-like- (meth)acrylic-0artificial; marble having form ·. 

shown in Fig. -1 was obtained .tn the.samemanner as in Example I-1 

except that composition.was as shown in Table 9 •. The evaluation 

results are shown in Table 10. ·- · --

[Comparative Example 6] 

(Meth)acrylic artificial marble having form sh0wn in Fig. 1 

was obtained in the same manner-as in-Example I-1 -except that 2.8 

parts oft-butyl peroxy benzoate (manufact'U-1.'ed by NOF Corp., 

trade name: Perbutyl z, 10 hours half-life temperature = l04°C) 

in which-R20 ·represents methyl-group having one carbon atom in 

the general formula (VI) was used as a curing agent, and other 

composition was as shown in Table- 9. 

shown in Table 10. 

[Comparative Example 7] 

The evaluation results are 

. .• i 

(Meth)acrylic artificial marble having form shown in Fig. 1 

was obtained. in the same manner as in Example I-1 except that 1.8 

parts of t-amyl peroxy 2-ethyl hexanoate (manufactured.- by Kaya.ku 

Akuzo Corp., trade ·-name: Trigonox 121-50, 10 hours half-life tein­

perature = 70't) was used as a curing agent; and other cornposi;.;-­

tion was as·shown in Table 9. The evaluation results are shown 

in Table 10. 

[Comparative Example 8] 

(Meth}acrylic artificial marble having form shown in Fig. 1 
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was .obtained' in the same manner as in-.Ex~le· I-1-except .. -,tbat 0.8 

parts of-t-butyl peroxy 2-ethyl hexanoate (manufactured by NOF 

Corp., trade:-name: Perbutyl O, .10 hour-s .half_-_life temperature = 

72°C) was used: as. a curing .agent, and.=.oth~r oomposition,-was.-as 

shown in Tab.le._,91o:: The eva,l!i-ati9n__r.~sul~:: ~~ctP.~O!il't.in- . .'.r@l,e_ 10. 

[Comparative Example 9] 

(Meth)acryli~ artificial marble ha~ing.fo:on shown in Fig. 1 _ 

was obtained in .the same manner as in-Example I-1-except that 12 

parts of 2,2-bis(t-butyl peroxy)butane (Ineµ1.ufaq1:ured by_NOF Corp., 

trade name: Perhexa 22, 10 hours half-life temperature= 103°C), 

2 parts of bis14-t-butylcyclohexyl} peroxy dicarbonate (manu­

factured by NOF Corp., trade name: Perloyl ~, 10 hour~ half:­

life temperature··-= 4l°C) -and 1.6 -parts af ~l peroxi~ _-;, 

(.manufactured .by, NOF Corp. •. , trade name: __ Pe;r;cumy~7 .o., 10.-hours 

half-life temperature = ·116°C} were used as a curing agent-, and 

other composition was as shown in Table 9. The evaluation re­

sults are shown in Table 10. 

(Example I-8] 
~ l ! . r.· . 

To 100 parts of a (meth)acrylic r~~in--f:ompc;->sition-composed 

of 50% of methyl .methacrylate, 15% of l_,3"'.:bl,ltyl_ene glycol dimeth­

acrylate and 35% of the-polymethyl methacrylate_ (B-1) obtained in 

Production Example (9) was added 2.8 parts of 1,1-bis(t-butyl 

peroxy) 3, 3, 5-tri.methylcyclohexane as a 9'J+inY: agent-_,and.,-0. 5. parts. 

of zinc stearate as an internal releasing agent, then, to this 

mixture was added as an inorganic filler-160 parts.of aluminum 

hydroxide and 70 .. parts of the black anq white inorganic filler-
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containing resin particles· in total obt:aiti:ed·'in the·· above-· 

described Production Example ( 11)"; .. and 'further was added ·15 parts 

of the polymer .. powder (P-1') obtained· in the above-described Pro-

duct ion Example::.-={ 1) ~ and· the. result-inq mi~ture was .. kneaded• by a 

kneader for 10 minutes to obtain a _(meth)acrylic B.i."!C. The re­

sulted (meth)acrylic BMC had no stickiness even directly after 

kneading and- martif~sted ·. extreme).y excelletlt handling· property; 

Then, gran:lte-like (meth)acrylic artificial marble having 

form shov.m in- Fiq ~~ 1 __ was obtained in-- the same manner as· ·in Exam­

ple I-1. The evai:uation results are shown in Table · 1-0. 
. . 

[Example I-9] 
I • • 

(Meth}acryiic- :'.artificial-marble was ·obtained ·in -the-:same 
. ;.r .. • 

manner as: in Exampl·~ I"":'B except that compositi-0rt-was as· -shOWn. in 

Table- 9 •.. The evaluation results are shown -in··~able. 10. 

[Comparative Examples 10] 

Granite-like (meth)acrylic artificial marble having fonn 

... 

.. . 
...... 

~ r '• 
·~. ~ .... 

shown in Fig. 1 was obtained in the same manner as in Example I-8 

except that 2.8 parts oft-butyl peroxy benzoate was used as a 

curing agent and other composition was as shown in Table s·.'· The 

evaluation results are shown in Table 10. 

[Comparative Example 11] 

To 100 parts .. 9f a (meth)acrylic resin composition composed 

of 20% of methyl methacryiate; 15% of· styrene-; 25% of trimethy-

lolpropane trimethacrylate (manufactured by Mit~ubishi·Rayon Co., 

Ltd., trade name: Acryester TMP) and 40% of the polymethyl meth-

acrylate (B-1} obtained in Production Example (9) was added 0.5 
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parts of t-butyl peroxy 2~thyl ~hexanoate as a ~curing agent and 

O. 5 parts of zinc· ·stearate -as=- -a.n--i.nternal- ·releasing agent,· then, 

to this mixture was added 220·· parts of aluminum hydroxide as an 

inorganic filler and 100 parts of the blac~ and white inorganic 

f iller-containihg resin particles in total obtained in the above-

described Production Example ( 11·) , and the- resulting mixture was 

kneaded by a kneader for 10 minutes to. obta"in·-:~ {_meth)acrylic BMC. 

Then, granite-like (meth)acrylic artifiqial marble having 

fo".On shown in Fig. 1 was obtained~in the: same ~er. as in Exam-
. .... 

ple I-1. The evaluation results are shOwn·iil':Table·lO. 
· ...... ., 

[Example II-1] . :.-·: . . ·:- . . : ~. ,... -· -.. ·: .. ·~ -· ... 

... A (Meth) acrylic BMC was obtained in· the -s.ame manner as: in 

Example I-1 except that 2.8 parts of t-buty.l peroxy- -3,3,5-

trimethyl hexanoate (manufactured by Kayaku Akuzo Corp., trade 

name: Triqonox 42, 10 hours half-life temperature = lOO'C) in 

which R13 represents methyl group having one carbon atom in the 

general formula {II) was used as a curing a:gent, and other compo­

sition was as shown in Table 11. The·resulted (meth)acrylic BMC 

had no stickiness even directly after kneading and manifested ex-

tremely excellent handling property. • .. ·o..;. •• :- ·: .. , ·-· 

Then, (meth}acrylic artificial marble--having fonn· shown: in 

Fig. 1 was obtained in the same manner as in· Example I-1- using,_ 

this (meth)acrylic BMC. '.rhe surface of the··-resulted ·article had 

extremely high gloss, exhibited mirror-like appearance having· no 

defect, and the surface smoothness was extremely high. No-dimple 

and whitening were recognized at·a11 at -the.insert screw-and the 
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thickness varied parts, and the appearance Wa.s extremely excel-

lent. The linear shrinkage coefficient of the resulted' article 

was as low as G.80%, and hot water resistance of the molded arti-

cle was also excellent. The evaluation resu""lts are· shcn>m ··in Ta-

ble 12. t: ·-····- -·· 

[Examples II-2.to II-7] :·-

{Meth}acrylic_ .aitific-ial marble !fiavi.hg ~:fol:ni sJ:ibwn" fxl" rfg~' i· .. 

was obtained in the same manner as in.Example I-1 except·tbat t-

amyl peroxy 3, 3, 5-;tr1methylhexanoate (manufactured by Ka:Yaku 
Akuzo Corp., tra,de ruµne: Kayaester .AN; · 10 hour$ ·half:..1.ife· t~;;.·c· 

" . ~· 
perature ~ 9S°C-) in which Ii13 represents. ethyl· group 1haviriq t· 

- ';,. .. 
carbon atoms in-·"t"Jle general foDnUla (II) was used· as a -curi:nq 

. . 
agent, and other c001posi tion was as shown in Table 11. The 

evaluation res"ults are shown in Table 12. 

[Comparative Example 12] 

(Meth)acrylic artificial marble was obtained- in.the same 

manner as in Example I-1 except that 2.8 parts of t~bufyl peroxy 

benzoate {manufactured by NOF Corp., Perbutyl Z, 10 hours half­

life temperature = 104°C) in which R20 represents methyl group 

having one carbon atom in "the general formula·· (VI") was. 'used as a 

curing agent, and other composition was as shown in Table~ 11.;; 

The evaluation results are shown in Table 12 .' 

[Examples II-8 to II-9] 

Granite-like (meth)acrylic artificial marble havingforiil. 

shown in Fig. 1 was obtained in the same manner· as in Example'I-8 

except that 2.8 parts of t-amyl peroxy 3,3,5~trilnethylhexan6ate 
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was used as a curing·agent, and other composition was as shown in 

Table 11. The evaluation results are shown in Table 12. 

[Comparative Example 13 J · 

(Meth) acrylic' art if ii::ial' ·mar1>1e havi11_g form shown .-iri Fig. 1 

was obtained· in the-same· manner as ~n Example~r~a-except-that 2.g 

parts oft-butyl peroxy benzoate (manufactured by NOF Corp., Per­

butyl z;· 10 hours half-life temperature = 104°C) in which R20 

repr~sents rnethyI gro.up having one carbon at6m in the .. general 

formula (VI) was used as a curing agent, and other composition 

was as shown in Table 11. The evalu9t~on. reeults- are shown in_ ·· 
'· ·- ..... 

Table 12. . · ... ~· • ··-· i •. ··. ./; 

, (Example II~-lJ 

(Meth)acrylic artificial marble was obtained in the same 

manner as in Example I-1 except ·that 2 /7>parts· of l, l-bh1(t-butyl 

peroxy)cyclododecane (manufactured by NOF Co:tj;>., trade name:~Per- · 

hexa CD, 10 hours half-life temperature= 95°C>° in which R14 'and 

R15 represent t-butyl group in the -general -fornmla · (III) was· used 

as a curing agent, and other composition was as· shown in'T~l~'13. 

The resulted {meth)acr}rlic BMC had no stickiness even directly 

after kneading and manifested extremely excellent handling-- prop-

erty. 

Then, the resulted (meth)acrylic BMc:·was· filled ·in a mold 

for molding, and cured with being heated ·and ·Jfi:essurized- ·at1 ·a'1up-

per mold temperature of 125°C, a lower moTd teniperature'~6:f ilO'°C 

and a pressure of 100 kg/cm2 for 10 minutes, ·to obtain a molded 

article made from (~~th)acrylic artificial marble in the forin of 
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a plate of·· 200- mm square having variation in thick.'1ess into which 

an insert screw 1 having a aiameter of 9 mrii" and a length of 11 mm 

had been inserted. The form of the resulted. molded article is 

shown in .'Fig. ·2"'(-width· P = 200 mm, length _Q = 200 mm, thickness 

T1 = 5 mm, thickness Tz :..:.( 1'0' ·mm; 'thJ;cklless~· 1T3 : =·-· 15 mm)". The· sur­

face of the resulted article had extremely high gloss, exhibited 

mirror-like appearance' havinf"no -defect·;. arid• '-the' surface smooth­

ness -was extremely high. No dimple and whitening Were recognized 

at all at the-insert screw and the thickness varied parts~ and 

the appearance was extremely excellent. The line~ shrinkage· co- .. 

efficient of the resulted article was ai;; low as O" 75.%, and hot' 

water resistance of the molded article was also excellent. The . . .. 

evaluation results are shown in Table 14. 

[Examples III-2 to III-tn . ·- ••••• • 1 ... .. ·.!-il"~1 :.- . '." -· ' . 

(Meth)aceylic artificial marole havinq fonn shown in Fiq. 2 

was obtained in the same manner as in Example III-1 except.that 

composition was as shown in Table 13. The evaluation results are 

shown in Table 14. 

[Comparative Examples 14 to 17] 

(Meth)acrylic BMC was prepared in the same manner as in 

Comparative Examples 6 to 9, then;· {meth)acrylic artificial mar­

ble having fonn shown in Fig.-- 2 was· obtained in the same manner 

as in Example III-1 The·evaluation results are shown in Tab1-e·14. 

[Examples III-7 to III-8] 

A (meth)acrylic BMC was obtained in the same manner as in 

Example I-8 except that 2.7 parts of 1,1-bis(t-butyl per-
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oxy)cyclododecane was·used as· a ·cilrinq ·ageni and' 'otliei'compas'i:.:. 

tion was as shovin .. in Table 13. 

Then, granite...;like (meth)ac:tylic artificial marble having 

fonn shown in Fiq; · '2 was obtained:· in: th~ stimE{tfiann~r ·~~:-:.:fn. Exam-·' 
ple IT!-!' usinc.ft!i:f:it; (meth)aC:l:yfic·s,eMC. 1""fher ·eivaluai:tort ·resul t.s " , ,. 

are shown in Table ·:"14·. 

(Examples III...;9]· .. -'-~·"': :~· ... ·:·. · '.' .·<:- : r~ .... - _,,·. 

Granite-like'. ·(meth}acryl.ic artificial marb.ie'"'having fom. 
shown in Fig. 2 was· obtained in the same manner as in Example ~ 

III-7 except that.composition was as shoWti in Table 13. The 
. ._ ......... . 

evaluation results~a.:te·showri·rtfTa'.ble 14"~'.';. .. ::·: : .... ~-.. ~- ~-- ~-""---'" 
'.II .-:,"·•• •• 

[Comparative Examp!es·. 18 ·] 
'. .:... ! - - •• ·.· "! ~--· • ...:::;. '~ . "' ...... . ..... . ... -. 

. , . . ... . ..... · .. '· ., ... ~ - .. .. 
... ,. ,... .. ..· 

. A (meth) acirylfc . BMC was prepared in . tha iante·: Ifiariner· as li" :· .-; . . . 

Comparative Example .13, then, {meth)acrylic artificial marble 

having fonn shown in Fig. 2 was obtained· ik ·the ... scllhei ~crimer 'as in 

Example III-1. The evaluation results are sho'w'n in Table 14. 

--(Comparative Examples 19) 
, • Ip·~·.._ - 'A.JI. ' 

A (meth)acrylic BMC was ·prepared irr the ·same' niarlner ai3·""t1r :., .• -. 

Comparative Example 11, then,. (meth)acryllc .. artif!C':iali rnarbie .· _:· 
having form sho'Wn -in Fig. 2 was obtained .. tn the: same manner as~in 

Example III-1. The evaluation results .. are shown in Table 14. 

[Example IV-1] - ........ :i.;: . 

A (meth)acrylic.BMC was obtained in the same manner as· in· 

Example I-1 except·that 1.4 parts of t-butyl peroxyisopropyl car-

bonate {manufactured by NOF Corp., trade name·: Perbtityl :i:, io . 

hours half-life temperature = ggctj) in which R16 represents ..... .. . .. ·...-..:.. 
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methyl group having· one carbon atom in-ithe general formula"·{ IV} · 

was used as a curing agent,·· arid ·other composition was as shdwn in 

Table ·is. The resulted (meth}acrylic BMC had- no· stickine8s··even···-~ 

directly after kneading and manifested extremely excellent han- · .,, · 

dling property. • '::~ :. 1 •• -. 

Then, (meth)acrylic artificial ··:marble having form shciwn--in · 

Fig. 2 was -obtainecF-iir' 'the :sam:e>mann:er as- in:=Example rir-r:-usihg 

the resulted (met"'h)1\"Crylic· BMC; · The -surface of- the resulted- ar-

ticle had extremely high gloss, exhibited mirror-like appearance 

having no defect, and the -surface smoothness was extremely·high. 

No dimple and whitening were· recognized at ·all at the· insert'··' . t.:·~ 

screw and the thickness varied parts, and· the appearance iwas · 'ex-

tremely excellent. · The linear 'shrinkage coefficient of the re-

sulted article was ··as -loW' as 0- :10,, and weatherability of the 

molded article was· also excellent. The evaluation results are 

shown in Table 16 .-

[Example IV-2] ·- -:. .. •·: 

(Meth) acrylic artificial marble having fontPshown ·in Fiq. · 2 

was obtained in the same manner as in Exampl:e rv-1--exeept·that· 

1. 7 part.s of t-hexyJ.. . peroxy isopropyl carbonate, (manufactured by 

NOF Corp., Perhexyl I, 10 hours half-life- temperature =· 95°C) · i.i1 · 

which R16 represents a n-propyl group having 3 carbon atoms' -ill · · 

the general formula (.IV) was' used as a curing agent; and- other· · · ;,:: 

composition was as shown in .. Table 15. The evaluation results are· :· 

shown in Table 16 •. .· 

[Exampl_es IV-3 to :ry..;,,;B] ... '. -~· ·: .. 
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{Meth)acry~ic artificial marb.L~ ll.ayinq form shown -in Fig. 2-· 

was obtain~ in the same manner.as in Example rv ... 1 except -that 
. ~ !.-

composition was as· shown in TaJ:?l!;f )5. The ,e"{aluation results are 

shown in Table lp .. _, 

(Examples IV-~ .. to IV-11). _ .., 
' . -·-··· - .. . - . 

._."· ::_i • ~-'. .• - . 

A (meth)acrylic BMC was obtained~ .the ~~~:-~~?;-.AS _,,i,.n .. . . . -- .. ... .. . ... _.. .. ·-·- - . 

Example I-8 e_xcept that 1.4 pai;!:.s o:f;_ . .t-but:yl perox:y ,isopropyl 
. . . . -.·· .. . .. 

carbonate was used as a curing agent and composition was as shown 
. ·.. -- .. . . - . -· 

in Table 15. • .. ~ 

·:. T. ' 
-~ . .,, •. : .... , l :'"l.-,1 . - •. ":':f11 -

. .... 
for:m shown in Fig_. __ ~ was obtained in the same manner as in Exam-

ple)II-1 using tbi_s. (meth)acrylic BMC. The evaluation results 

are shown in Table 16. 

[Examples IV-12] 

Granite-like (meth)acrylic artificial marble having .form 

shown in Fig. 2 was· obtained in·the_ same manner aE?in Exan_tPle IV-
. . . . . . . . . -- - . . 

9 except that composition was as shown in Table.15. The evalua--

tion results are shown in Table 16. 

[Example V-1] 

A (meth}acrylic BMC was obtained in the same manner as in 

Example I-1 except that 3.8 parts of 1,6-bis(t-butyl peroxycar­

bornyloxy)hexane (manufactured by Kayaku Akuzo Corp., trade name: 

Kayarene 6-70, 10 hours half-life temperature = 97°C) in which 

R17 and R19 represent methyl group having one carbon atom and R18 

represents hexylene group having 6 carbon atoms in the general 

formula (V) was used~as a curing agent,_ and other composition was 
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as shown in Table 17. The resulted (meth)acrylic BMC had no 

stickiness even directly after kneading and manifested extremely 

excellent handling prope:rty.--- --

Then, (meth}acrylic artificial marble having form shown in 

Fig. 2 was obtained in the same mazu:i.eras in E~ample ;rr-1 using 

the resulted (meth}acrylic BMC. The surface of the resulted ar-

ticle had extremely ·high gloss, exhibitec:Cri\l.rior.:1ike appearance 

having no defect, and the surface smoothness was extremely high. 

" ·No dimple and whitening were recognized'at all·at· the insert 
. 

screw and.the thic~ss varied parts, ·and the.appearance· was ex-

tremely excellent.· - The linear shrinkage coefficient of the re­

sulted "article was.··.a~ -low as 0. 79%. The evaluation results ~e. 

shown in Table 18 i · : · -~ --
(Examples V-2 to V~~] 

(Meth)acryli_c artificial marble having form shown in Fig. 2 

was obtained in the same manner as iri·Example V~l except that 

composition was as-shown in Table 17. ·The evaluation results are 

shown in Table 18. 

[Examples V-9 to V-llJ 

A (meth)acrylic BMC was obtained in the same manner as in 

Example I-8 except that 3.8 parts of 1,6-bis(t-butyl peroxycar-

bornyloxy}hexane was used as a curing agent and composition was--

as shown in Table 17. 

Then, granite-like (meth)acrylic artificial marble having 

fonn shown in Fig. 2 was obtained in the same.manner as in Exam-

ple III-1 using this (meth)acrylic BMC. The ev~luation results 
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are shown in Table 18. 

[Examples V-12] 

(Meth)acrylic artificial marble having fonn shown in Fig. 2 

was obtained in the same manner as in Example V-9 except that 

composition was -as-shown--in--'l'abie 17 ~ -The eva1uation results are 

shown in Table 18. 

[Examples VI-1 to. -~-lOL ____________ --------------

A (meth)acrylic BMC was obtained in the same manner as in .. 
Example I-1 except·t~at:l.8 parts oft-amyl peroxy benzoate 

. (manufactured by ·Kay~ .Aklizo corp.·, tra~name~: .'Im-1, 10 hom:s 

half-life temperatU:r.:e = lOO°C) in which R20-_ rep~sents ethyl 

-. group having 2 carqpn atoms in the general formula (VI) or -t-

--·- .. - ---· 
hexyl peroxy benzoate· (manufactured by NOF Corp.,· trade name: 

Perhexyl z, 10 hours half-life temperature = 9·9°C) in· which R20 

represents n-propyl group having 3 carbon atoms in the general 

fonnula (VI) was used as a curing agent, and other composition 

was as shown in Table 19. The resulted (meth)acrylic BMC had no 

stickiness even directly after kneading and manifested extremely 

excellent handling property. 

Then, {meth)acrylic artificial marble having form shown in 

Fig. 2 was obtained in the same manner as in Example III-1 using 

the resulted (meth)acrylic BMC. The surface of the resulted ar­

_ ticle had extremely high gloss, exhibited mirror-like appearance 

having no defect, and the surface smoothness was extremely high. 

No dimple and whitertj.ng were recognized at all at the insert 

screw and the thickness varied parts, and the appearance was ex-
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tremely excellent. The linear shrinkage coefficient of the re-

sulted article was as low as 0.75%. The evaluation results are 

shown in Table 20. 

(Comparative Examples 20] 

(Meth)acrylic artificial marble havj;ng"fo:rm 1:3_ho~ in Fig. 2 -.. - . - ~-·· ;,..... 

was obtained in the same manner as in Example VI-1 except that 

1.a parts oft-butyl peroxy· benzoate {manufactured by NOF Corp., 

trade name: Perbutyl Z, 10 hours half-life temperature = 104°C) 

in which R20 represents a methyl group having one carbon at~ in 
- ......... ~ - -

the general fo:r:mula (VI) was used._~_!3 a curing: agent, and other 

composition was as-shown in Table 19. The evaluation results are 

shown in Table 20. 

[Examples VI-11 to V-21) 

A {meth)acrylic BMC was obtained in the same manner as in 

Example I-8 except that composition was as shown in Table 21. 
. -

Then, granite-like (meth)acrylic artificial marble having 

fo:an shown in Fig. 2 was obtained in the same manner as in Exam-

ple VI-1 using this (meth)acrylic BMC. The evaluation results 

are shown in Table 22. 

[Comparative Examples 21] 

(Meth)acrylic artificial marble having form shown in Fig. 2 

was obtained in the same manner as in Example VI-11 except that 

1.8 parts oft-butyl peroxy benzoate {manuf~ctured by NOF Corp., 

trade name: Perbutyl Z, 10 hours half-life temperature = 104°C) 

in which R20 represents methyl group having one carbon atom in 

the general formula (VI) was used as a curing agent, and other 
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composition was as shown in Table 21. The evaluation results are 

shown in Table 22. 

[Examples VII-1 to VII-6] 

A (meth)acrylic BMC was obtained in the same manner as in 

Example I-1 excep~ that 2. 8 parts of n...:qutyl_-4, 4-bis ( t-butyl per-
:. ,· ...... _ -- ~· .... - -

oxy) valerate (_manufactured by NOF Corp., trade name: Perhex.a v, 

10 hours half-life. temperature = 105°G) -in w1}ii:.::"h R21- :represents . . . ·. . ~ ·-

methyl group-havipg one carbon atom, R2z rep-resents ethylene 

group having 2 ~arbon atoms .and R23 represents n-butyl group·hav-

ing 4 carbon atoms_· in the general formula (VII} was_ used as a 

ctlring agent, anabther composition was as shown in Table 23. . .. . . . . . -

The resulted (me:t;h")acrylic -~ Iiacf-no .stlcki.nf;'lss eV9n --~l.t ~: 
. . ··- .. • ..,r .• .• '• · •. 

.. "':' 
aft~r kneading_ and manifested extremely exce~lent handling prop-,__._ 

.arty. 

Then, {meth)acrylic artificial marble having form-shown in 

Fig. 2 was obtained in the same manner as in Example III-1 using 

the resulted (~eth)acrylic BMC. The surface of the resulted ar­

ticle had extremely high gloss, exhibited mirror-like appearance 

having no defect, and the surface smoothness was extremely high. 

No dimple and whitening were recognized at all at the insert 

screw and the thickness varied parts, and the appearance was ex-

tremely excellent. These evaluation results are shown in Table 

24. 

[Comparative Exam~le 22] 

To 100 part~ of a (meth)acrylic re~in.composition composed 

of 33% of cycloh~l methacrylate, 33% of sec-butyl methacrylate 
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and 34% of the p_~lycyc~~h.~?tY~ .. mE!~h~crylate {B-2) obtained in the 

above-described Production Example (10} was added 3.0 parts of 

benzoyl peroxide (manufactured by Kayaku Akuzo Corp. trade name: 

Kadox B-CH 50, 10 hours half-life temperature = 72°C) as a curing 

agent and 0.5 parts of zinc stearate as an-internal releasing 

agent, then, to this mixture was added 200 parts of aluminum hy-

droxide as an i~o~ganic filler, and the resulting mixture was 

kneaded by a kneader for 10 minutes to obtain a {meth)acrylic . _ ... 

premix. Then, this· (meth)acrylic premix was aged at room tem- · · .. 

perature for 24 hours or more, however, it was not thickened. . 
This (meth)acrylic premix was filled ·in a mold for·mold.ing,"· · ,· 

and {meth)acrylic artificial marble having form shown in Fig. 2 

was molded in th~ ~ame manner as in Example III-1. The ev~+ua­

tion results are shown in Table 24. 

[Comparative Example 23] 

To 100 parts of a (meth)acrylic resin composition composed 

of 70% of tricyclo[S • 2 • 1 • o2•6 ]decanyl {meth)acrylate, 20% of 

styrene and 10% of ethylene glycol dimethacrylate was added 2.8 

parts of benzoyl peroxide (manufactured by Kayaku Akuzo Corp. 

trade-name: Kadox B-CH 50, 10 hours half-life temperature= 72°C) 

as a curing agent and 0.5 parts of zinc stearate as an internal 

releasing agent, then, to this mixture was added 200 parts of 

aluminum hydroxide as an inorganic.filler, and the resulting mix-

ture was kneaded by a kneader for 10 minutes to obtain a (meth)- .· 

acrylic premix •.. Then, this (meth)acrylic premix was aged at room 

tem~z.:ature for 24 hours or more, however, it was not thickened. 
•I '\, • 
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This (meth}acrylic premix was filled in a mold for molding, 

and {meth)acrylic artificial marble having fo:rm shown in Fig. 2 

was molded in the same manner as in Example III-1. The evalua-

tion results are shown in Table 24. 

[Examples VII-7 to VII-15] - · · . · · ._: ··· _~:: 

-· 
A {meth)acrylic BMC was obtained in the same manner as in 

Example I-8 except that composition was as shown in Table 25. 

Then, granite-like (meth)acrylic artificial marble having 

form shown in Fig. 2 was obtained in the same manner as in Exam-

ple VII-1 using this (meth}acrylic BMC. The evaluation results 

are shown in Table 26. - ·-- · · 

[Comparative Examples 24] 

... 
{Meth)acrylic artificial marble having forin shown in Fig. 2 

was obtained in the same manner as in Exa.mple·VII-7 except that 

2.8 parts of t-butyl peroxy benzoate in which R20 represents 

methyl group having on~.· carbon ato~ in.. the general formula (VI) 

was used as a curing agent, and other composition was as shown in 

Table· 25. The evaluation results are shown -in Table 26. 
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Table 4 

l 
inorganic 

fuath)acrylic resin caJIX)sition inorganic filler- inlymr curing agent 
filler · ·containing powder 

I ~ • ) . 
:~~ ·. . · resin: ·· . 

partrele 
cooposition (%by weight) annunt alIDlmt amunt kind i a11nunt kind ; anount 

ClM\ : ftM\ I tflIM.\: fIM\ : sr : 8-1 added 
. 

added added l added l a£fuj 
I I I (p:rt) (part) . (i:m1;} I : (part) : ~t) I I I 

Ex. al-I 25 
1 

23 I 25 i 2 i - ; 26 lOQ 195· - P-1 j 25 Perltem :fr{ : 2. o. 
al-2 19 25: 2: - : 25 

,l I Perhem.3d : 29 100 195 - I .P-1 I 25 2. 0 
I 

al-3 13 35 25 1 2 I - I 25 100 195 ~ : P-1 1 25\ Perhexaad I 2. O\ I I I i· I . I 
' al-4 25 23 25' 2 I - I 25 100 195 . - ·I P-21 25: Pmhem1:fd I 2. Q: 

I I I . I 
25! 

I 
al-5 25 23 251 2 I - I 25 100 195 : - i P-31 Perllem.3'1 I 2. 0, 

15: 
I I I ' 

Perhem,\ 3t : al-6 24 24 2 I - I 35 100 170 70 
I 

P-1 I 25 2.0 
Coup. 1 - I 48: 25; I I 

100 195 · P-1; 25• Pmhltyl z : 2. 0 2 I - I 25 
2 I I 2 : .. 25: 25 100 : 19.5 ... ... p-·1: 251 Perhltyl z. :. 2. 0 . Ex. - 23 1 ',25 I ·~-. .. I 

3 40 I 32 ~ ,_ ! 5 ~ - ~ 23. 100 goo··. _, - I - V-6~ ~ . 10 I 

UM\ : cyclohexy 1 nethacry late Mit\ : nethy 1 nethacrylate Mmti\ : neopenty 1 glycol climathacry late 
ErM\: ethylene glyool dinathacrylate sr: styrene PeXhe.xa ~: l, l-bis(t-butyl pero.xy)3, 3, 5-triBBthylcyclohexane 
Pe!buty 1 Z: t-buty 1 peroxy benzoote V-6 5 : 2, 2'-azobis (2, 4-dinethy 1 valenni trile) 

internal 
releasing 

agent 

anoont . 
ac.kled 
(rart) 

0.5 
0. 5 

! 
0.5 I 

0. 5 i 
0. 5 

! 
! 
' 

0. 5 
0. 5 I 

0. 5 
2.0 

;l 
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Table 4 (cont. ) 

thickening deep f eeli.ni unevenness 
property; of nolded in gloss 
of IJtC i . . ~-.m-ticle of nolded I . 

.. . (~cy) article 
. ' - .. 

i 
I 

A ; 0 @ : 

~ ' A ' 0 o+ 
A 0 0 
A i o· @ 
B i 0 @) 
A 0 @ 

A 0 6. ' 
A 6. x . 
c x @) 

·~ 
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I 
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. 1 I art1c e: 

' ' 
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Table 5 

inorganic 
(Jreth)acrylic resin carposition inorganic filler- polyner curing agent internal 

filler containing JX)Wder releasing 
resin 

; agent : 
I particle 

carposi tion (% by weight) anount anount anDtmt kind : annur\t kind 
I 
I 811DWt 8IIDl..ll1t 

' 

·~ 
I 

1 

IBXM<\ j ffiXA j !IM\ j NfC[M\ j E!M I Sf j 8-1 added added added ~ I . I add4d added 
I I I I I I 

(i:m-t) (part) (part) ! : (J:art) 
I 
~) ~ I 

I I I I I I I 

Ex. a2-1 25 I - : 23; 25: 2: - : 25 100 195 ' - P-1·; 25: Perllexa :Jd : 2.0 0. 5' 
- : 29: 25 : 2: - : 25 195 i P-1: ' Perhexa :Jd : 2.p 0. 5

1 
! a2-2 19 100 - ; 25! 
! 

- I 33 I 25 I 2 I - I 25 
; i 

2sl 2.b 0. 5: a2-3 15 100 195 : - P-1 I Perliexa· :Jd I I I I I I 
195 '' 

I 
2s1 I 

' a2-4 9 - l 39 I 25 I 2 I - I 25 100 - : P-1 I Perltexa'. ™ I 2. b 0. 5l ' I I l I I I I • , I ; I 

! a2-5 25 - l 23 I 25 I 2 I - I 25 lOQ 195 - P-21 25! Perhexa:.34 I ' 2. 0 0. 5 ; 

a2-£ 25 I I I I I 
100 195 '. ' I 

251 
I 

0. 5: - I 23 I 25 I 2 I - I 25 - P-3 I Perhexa. =tit 1 2. 0 
' a2-7 I I I ? I I 100 195 ·. : P-1 : · 25! 

, I 
2.0 0. 5 - 25 I 23 I 25 I .., I - I 25 -

' ~,31, 

a2-8 24, --: 24~ 1s: 2~ -: 35 100 170 i 70 P-l: 25\ Perl!Eru(. ™ ~I 2.0 0. 5) 
Crop. 1 - i - ; 48; 25; 2; - i 25 100 195 ·~ - P-1 i 25i Perhltyl i i '. 2. b 0. 5i 

2 - : - : 23: 25: 2: 25: 25 100 195;. P-1: :25; 
. I . 

0. 5 Ex. - Perhrtyl l I · 2. 9 
4 40 I - I 32 I - I 5 I - I 23 100 900 ·. I !V-69 . : . 10 2.0 - - -I I I I I I I 
5 - I 40 ~ 32 I - ! 5 ! - ! 23 100 900 - - I - V-65 I 10 2.0 I 

lBl(M\: isobamyl irathac:rylate Im: isobomyl acrylate MW\: nethyl nethacrylate mlM\: neopentyl glycol di.Irethacrylate 
E:IM\: ethylene glycol c:limethacrylate Sf: styrene Perhexa 3M: l, 1-bis(t-l~utyl peroxy)3, 3, 5-triHethylcyclohexane 
Perbutyl Z: t-butyl peroxy benzoate V-6 5 : 2, 2'-mobis(2, 4-dinethylvale.ronitrile) 
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Table 5 (cont. ) 

thickening deep feeling 
property of nnlded··· .. 
ofl'M:: ar.ticle '. ... '··'r 

transr.ar:ency' 

A 0 
A 0 ! 

' ; 

A 0 : 

A 0 i 
A 0 

I 
I 

i B 0 ' A .0 . : ' 

A 0" ' 

A 0 i 
I 

A D. i 

c x 
c x 

•' 

'' 

"! 

. ..·· .... 
: I, ·;, 

; 

unevenness hot .water 
ll,1 glo~s resistanee 

"of llPf~ " of noli;ied 
article 

.. .. 

article' 

@. @ 
' ' @ @ : 

.@ @ 

O· o+ 
@ @ 

I ' 
·@ '. @) 

@ @ 
@ @ 

6. 
•' ~ .x 

@ @ 
@ @ 

linear 
shrinkage 

coefficient 

~A>) 

0. 78 
0. 82 
o. 83 
0. 8"4 
0. 78 
0. 78 
0. 79 I 

0. 76 
0. 93 
0. 91 
0. 20 
0. 21 
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Table 6 

ihorganic 
(rret.h)acrylic resin caiposition inorganic filler- pol}'IIBr curing agent intenlal 

filler containing IX>Wder rel~ing 

'·resin agent 
'particle. I : . . 

'' 
carposi tion (% by weight) . I 

kind 
I anount anount 81JDllllt kind I am::>unt I 811DlIDt 81rount 

5131 I 513\ I Md\ if'R'IM\18Jd j B-1 added added' added : added : added added I I I I I -
: (part) 

! 

: (part) I I I I I (part) {µirt) {im-t) (Jm1:) 
Ex. a3-I 25; - : 23: 25: 2: 25 100 195 

• I 
25 Perhexa :id : 2. 0 0.'5 - P-1 I 

I 

a3-2 19 I - I 29 I 25 I 2 I 25 100 195 - P-1 I 25 Perhem :Jd 1 2.0 0.,5 . I I I I I . I I 
a3-3 15 I - I 33 I 25 I 2 I 25 100 195 - P-1 1 :25 Perhexa 3\f I 2.0 0. 5 I I I I I I ! 
a3-4 9 I - I 39 I 25 I 2 I 25 100 195' - P-1 I .25 Pemexa lit ' 2.0 0. 5 I I I I I I : . I 
a3-5 25 I - I 23 I 25 I 2 I 25 100 195 - P-2 I :25 Perhen\ ltf 1 I . 2. 0 0.,5 
a3-6 

I I I I I 
100 1$5 P-3: !25 

i · I 
0.'5 2p 1. - I 23 I 15 I 2 I 35 - . Perbexa Ji1 · 1 .. 2. 0 

a3-'1 i -'I 25 1 23 1 25 1 2 1 ?5 100 . ip5 0 P-1 L !25 Pe.rhexa :lit I 2.0 o.:s . I I I I I ~ I I 
a3-8: 24! - ! 24! 15! 2: 35 100 170 ·70 P-1 r 25 Perhexa. :t.f" ! . 2. O 0.5 

bM\ =·-·nethyl rrethacrylate 513\1: ti'icyclo[5 • 2 • l • oa6]decanyl nethacrylate 5131\ :: tricyclo(5 • 2 • 1 ~ '16]decanyl acrylate I . .. -' . ' 

Nf'Cfli\: neopentyl glycol dinerhacr;rlate mtt: ethylene glycol dinethacry'la:te sr: styrene .,. 
Perhexa · :1\.1: 1, 1-bis (t-buty I pe.roxy) 3, 3, 5-trinathy lcyclohexane 

)I 

II I 

• '.!· 

r ' 
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1: 
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Table 6 (cont. ) 

thickening deep feeling l.ll'levenness 
property of nnlded in gloss 
of OC article of nolded 

transparency _article 

A 0 @ 
A 0 @ 
A 0 @ 
A 0 0 
A 0 @ 
B 0 @ 
A Q. @ 
A 0 ' @ 

. . . -· ~ .. , "\: 

... 

hot water 
resistance 

· of .nPlded 
article 

@ 
@ 
@ 

0 
.@ 
;'@ 

@· 

@ 

linear 
sqrinkage 

coefficient 

~A>)1 

I 

I. 

0. 80. 
0. 8!4 
0. 85 
0. 86' 
:0. 80 
:0. 80· 
' 0. 85 
0. 78. 
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Table 7 \; 

n inorganic inorganic 
(neth)acrylic resin carposition filler filler- polyner curing b&ent internal 

containing powder releasing 
i· resin· agent 

particle 
caqx>si tion (% by weight) 8llDUilt 811Dlmt amxmt kind ; anrunt kind I j 811DU11t anount I :FE : PM : NRIM\: ELM\ ; Sf ; B-1 added added added l added' 1l added added I I I I I 

(part) (part) (part) : (Jm-t) i: (prt) {j:m-t) 
I I I I I 

ti 
!! 

Ex. a4-l 25i 231 25
1 

2 : - ; 25 100 195 - P-1 I 25 Perhe.xa ™ '. 2.0 0. 5 a4-2 
. I I 

2 : - : 25 ~00 195 I 2.5 Perhexa 31i : 2.0 0. 5 
19 I 29 1 25 - P-1 I 

' ' a4-3 l5 1 33 1 25 2 I - I 25 100 195 - P-1 I 25 Perllexa 311 2.0 0. 5 I . I I I 
I 

Pethexa :Jl1 i 
aH 9139125 2 I - I 25 100 195 - P-1 I 25 2.0 0. 5 I I ' I I 

·I 

Perhexa ™! a<Hi 25123125 2 I - I 25 100 195 - p.;....2'1 25. 2.0 0. 5 I I I I I I a4-6 251 231 15 2 I - I 35 100 195 - P-3 I 25 . Perhexa :Jit; ?.O 0. 5 a4-7 24: 24: 15 
I I. 

100 170 76 1 p.L1 : 25 
Parliexa ™' 2.0 0. 5 

2 I - I 35 

1i 

~ : 2,.2, 2-trifluoroethy 1 nethacry late P..M\ : nethy 1 rmthac:ry late Mmt\ : neopenty 1 glyool dinathacry late . 
ElM\: ethylene glycol dinBthacrylate Sf: styrene Perhexa 3M: 1, 1-bis(t-butyl i:ieroxy)3, 3, &1:ri.nathYjlcyclohexane 
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Table 7 (cont. ) 

thickening deep feeling 
property of nolded 

of OC article·. 
(~~y).· 

p 

·. 

A 0 
A 0 
A 0 
A ·o 
A 0 
B 0 
A 0 

unevenness hot water 
in gloss resistance 

of nolded of nnlded 
a.tl· 1. . lC e article 

@ @ 
@ @ 
@ @ 

0 0 
@ @ 
@ @ 
@ @ 
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Table 8 

inorganic 
6reth)acrylic resin caiposition inorganic . fille!'- ix>lyrrer curing agent interr..al 

filler containing powder ' : releasing 
resin agent 

i:article ' 

carposi tion (% by weight) anoont anount annunt I kind ; apoont kind .. · : arrount anount' 
11-fM\ i tvM\ i NFG[JM: EfM6. ; Sf i B-1 added added added ; 

I , I added ; ' 
I added . 'I added 

I I I I I I 

: (p:irt) :~) I I I I I (part) ' (part) (part) i ; (J:art) 
Ex.: a5-l 25 1 23 I 25 I 2 I.-: 25 100 ' 195 - ' P-1 : ·25 . Perham 3d : 2.0 0.5 I , I 

\ ' a5-2 19 29 I 25 I 2 - I 25 100 195 - ' P~l I 25 Perhem 3d : 2.0 0. 5 ! I I I j I 
a5-3 15 33 I 25 I 2 - I 25 100 195 - i P-1 I 25 Perham™ I 2.0 o. 5 I I I . I I I 
a5-4 9 39 I 25 I 2 - I 25 100 195 ~ I P-1 I 25 Perliexa 3d 1 2. 0 0.5 ; I ' I I . I 

25 ' 
I . 

o. 5 '. a5-5 25 23 I 25 I 2 - I 25 100 195 ~ i P-'-2 I Perham :fd I 1 2. Q 
a5-6 25 23: 15: 2 

I 
100 195 

I 
25 I 0.5 ' - I 35 - P-31 . Perliexa :Jd I 2. Q 

afr1 2~ 24: 15: 2 t- : 35 100 170 70 P-1: 25 Perhexa ld l 1 
1

2. 0 0. 5 
Caip. 1 

I I I I I 
100 195 P-1; 25 Perbrtyl i' : 2.0 0. 5 - 48 I 25 I . 2 I - I 25 -

Ex. 2 - 23: 2s: 2 I 2s: 25 100 195 - P-1 : 25 ·~lZ :· 2.0 0. 5 
Mil'\: rrnthyl rrethacrylate NFGl:M\·: neopentyl glycoi dinethacrylate TI-FM\ : tetrahydrofur.fu:ry 1 nathacty late 

ErM\ : ethylene glycol d.inethacrylate 

Perbutyl Z: t-butyl peroxy benzoate 

sr: styrene P~xa l\1: 1, 1-bis{t-butyl peroxy)3, 3, 5-trirreti}ylcyclohexane 
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Table 9 · 

inorganic 
(Jreth)acrylic resin caip:>sition 

... 
· JX1lyner curing agent inorganic filler-

filler containing p'.)Wde.r 

resin 
i:m-ticle 

cooposi tion (% by weight) · anront ,arrount anount kind i azrount kind I 
. 

anntmt 
Mii\ : GM\ : IBM\ : 513\ : sr · ID1". i BM\ i rRlM\i ThPIM\; fH ~ a£kled .i~ -~ a£iied added I I I I I I I I (!mi:) (Jx:ut) _(rx3rt) . : (part) (J:art) I I I I I I I I 

Ex. I-1 55 j - j - I - I - -11oi-i-;35 100 210 ·' - P-1 i 35 Perlieira C 2. 1 
I-2 I I I I I I I I . 

100 210 P-1 : 35 : Perltexa :fd '1. 8 
.50,-,-1-1- - I 1 5 I - I - I 3 5; -

I-3 451 _I - I _I_ - - : 20 \ - : 35'. 100 210 
' 

- p ..... 2 l 35 I Perhexa tc 2. 1 I I I I 
; 

I-4 40 I - I - I - I_ -- ·- I 25 I - I 35' 100 220 ' - P-3 I 40 Perhexa 'Ml ! 2. 7 I I I I I I I , I I-5 25 I 25 I ~ I - I - - 151-1-135 100 210 - p...;.l I 35 ; Perhexa 3'i i 1. 8 
I-6 

· I I I I I I I I 
KD-2 l1· 8 

351 - I - I - I - - - I 30 I - 35 100 180 - P-1 I 35 ; 

I I I I I 
P-1: : Perhexa. 31 I-7 25, - , - 251 - , - - I 151 - 35'. lOQ 21 Q. - 35 . 1. 8 

Chip. 6 501 -1 - - 1,- I 15 -1 -1 -. 3~ 100 210 - P-1 1 35 ! Pethrtyl z '2. 8 
Ex. 7 I I I I I I 9 36·. 100 230. p..;.3: 15 1\.ism>X12l-OO ; 1. 8 551 - , - -. -1 - -. -. -

8 48·1 _I - _1_1_ 
I - : - : 20 32\ 100 200 ~ - . p_.;.7 I 10 ; Perllity 1, 0 0. 8 I I I I , I 

9 531 -1 - -•-1-1-1121- 3 51 100 250 - P~B I 20 1 Pemexa tl : ;12. 0 I I I I I I I 

I ; I 
i Peroyl U I I I I I I I . ! :I I I 2.0 I I I I I I .1 I I Ii I I I I I I l j I :percunyl D 1 1. 6 

J!.x. I-8 
. . ' 

501:-1 - - I - j - j 15 j - j - • 35j 10
1
0 ·''160 ' 70 . P-1 I 15 I PerheJCa 3',f I. 2. 8 

I~ 
I · I I I I I I ; 

100 160 70 I 15 . Perhexa 31 I 
2.8 25 I - I 25 I - I - I - I - I 15 1 - I 35 P-1 I I 

caiP. 10 , 50 j - I - I - I - i 15 j - j - j - j 35 100 160' 70 . P-1 i 15 Perhlty 1 z i 2. 8 
Ex. I I I I I I I I I ' 

220 100 I I 11 20 I - I - I - I 15 I - I - I - I 25 I 4Qi 100 ~ 

I - Peri:ulyl 0 I 0. 5 
M.i\: nathyl 11Ethacrylate GM\: cyclooexyl netll8Cl)'late IRXM\: isotomyl nethacrylate 51~: tricyclo[5 • 2 • l ·<1-6]decanyl acrylate 
sr: styrene EIM\: ethylene glycol d.inethacrylate !IM\: 1, 3-butylene glyc.ol dinetha.crylate lfIDNt: neopentyl glyrol dinethacrylate 

I' 
. , 1M'IM\ : trimathy, lolprq:ane trinethacry late 

internal 
releasing 

agent 

anoUnt 
a£&l 
{µ:i.tt) 
0.·5 
0.:5 
o.!s 
a.ls 

i 
0.15 
o.l5 
o. 5 
0.:5 
0.!5 
o.!5 

' O.i5 
I 
! 

' 
0. 5 
0.;5 
0.:5 

i 
0. 5 
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Table 10 

Ex. I-1 
I-2 
I-3 

' I-4 ' 

I-5 
I-6 

i I-7 i 

~· 6 

Ex. 7 
8 
9 

Ex. 1-8 
1-9. 

G:np. 10 
Ex. 11 

thicke-
ning surface clear-

property snooth- ness 
·of ness of 
B\iC gram 

r;attem. 

A @ -
A @ -
A @ -
B @ -
A @ -
A @ -
A @ ' -
A @ -
B 0 -
B 0 -
B 0 -
A @ I @ 

A @ @ 

A @ @. 
B 0 0 

'" 
appearance of~ nolded article 

uneven- whitening diuple whitening 
ness at the at the on the 
in . insert insert surface 

grain screw ,scrf!N ' of 
i*""'-. 

pattern . thickrie~ 

'· varied p:irt 

- @ @ @ 
- @ .@ @ 

- . @. ·;-@ @ . 
- ,@ @' @ 
- '@ @ @ 

I 

- @ @. @ 
- @ @. @. 

- ,Q 6. 0 
- x x x 
- .x x x 
- x x x 

.@ "@ . @:" ·:·@ 

@ @· : . @j .. 
.. 
@. 

@ lQ '. . 6;, 
' ~.-. 0. 

0 x x· x 

ti ':I'' -:. '" . . . 

·. 
linear 

dinple shrinkage 

on the coefficient 
surface I f 

of ~~ded 
thickness article 

varied J:lit1; !(%) 

@ ~· 72 
@ .71 
@ d. 71 
@ q. 70· 
@ 0. 71 

d. 70 @ 
I 

@ 0. SB 
6. d,. 90 
x ~· t3' 
x , 13 1 

x d. 86 
r @ q. 69' 

' @ d. 57'' 
b o. as·· 
x 0. 71 

hot water 
resistance 

of 
nolded 
article 

0 
0 
0 
0 

,@ 
·o 
·@ 

x 
b,. 

: 

0 
x 
0 
@) 

x 
0 

i! 
1· 

Ii 
\: 

\i 
" I, 
i! 
;! 

I"! ;f 
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Table 11 

inorganic 
(Jreth)acrylic resin corrposition inorganic filler-

filler containing 
resin 

particle 
cc.tTp)Si tion (% by weight) annunt airount I arrount 

t.M\ : OM-\ ' ImM\: s1:Jrt : 'llfM\: sr : ErM'\ : WM. :NftrM:\:Thf'fM\: B-1 added added added 
I I I I I I I ',I I. 

(p;.rt) ~) (part) i I I I I I ' I. . I . I 

Ex. Il-1 55; - I - ; - ; - i - i - ; 10 i - ; - i 35 100 195 -
II-2 50: - - I - I - I - I -·I 15 I_ I - : 35 100 195 -! I I I I I I 
Il-3 45 1 - -· _I _I _, -' - I 20 I - I 35 100 1. 95 -I I I I I I I I I 
11-4 40 1 - -1 

_, _, 
-1 

_, 
- I 25 I' - I 35 lOO 220 ' -I I I I I I I I I 

II-5 25 I 25 _, -1 -I -I -I - I 151 - I 35 100 195 -
I I. 25 I I I I I I I 

ll-6 25 t - -1 I -1 ~I -1 - I 15 I - I 35 100 195 j -
ll-7 25 I I I I I - : 1.5·: . ~ : 3 5 100 195 ,1 - - I - I 251 -1 -1 -

Qup. 12 50 
1 

-

1 

- ; - j - j - I 15; - I -1 - i 35 100 195 ) --
Ex. 7 55 I I - I I I I 9 I 36 100 230 -4--, -, -I -, -I -, --i I . I , , . I , 

_I _I _I -' -' -' - I 20 I 32 
! 

8 48 - 100 200 ! -I I I I I I I I · 
9 53 

_, -1 _, -1 -1 - I 1 2 I ol- I 3 5 100 250 ' - I -! I I I I I I I · 
l I I I I . I .,. I • I ,; . II I 
I I I I I • I· ... I. •·I :: ' " I I I I I , .. I. ,. I • I J ' I 

£x. n-a 50 i - ; - i - i _: I - i - i 15 i '.° i '- i 35" 100 165 I ' 75 
11-9 25: - I 25' - I - - I I - : 15: _:_ : 35 1P00 165 75 I I I I -, 

COip. 13 50 i - i - i - ; - I - ; 15 i I 

- : -.; 35 100 165 75 -. 
EL 11 20: 

_, I I I I I - ~ 25: 40 100 220 100 I -i-1 - 1 15 f -, - I 

Md\: rnsthyl rrethacrylate QM\: cyclohexyl 11ethacrylcite lB'<M\: isobomyl 11Bthacrylate 
5l:Jrf: tricyclo[5 • 2 • l • ~6]decanyl acrylate 1tFM\: tetrahydrofurf'.uryl nathacrylate sr: styrene 
Em\: ethylene glyool dirretha.crylate fIM\: 1, 3-butylene glycol dirrethaczylate 
NRIM\: rmpentyl glycol dinethacrylate ThPIM\: triirethylolprop:me :tr:Urethacrylate 
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Table 11 (cont. ) 

_IX)}yuar 

powder 

kind ; 
l 
I 
I 
I 

P-1 : 
P-1 I 

I 

P-2 1 
I 

P-31 
I 

P-1 I 
r P-1 I 

P-1 I 

' r P-1 r. 
P-3 1 

I 

P-7 1 
I 

P-8 I 
I 
I 
I 
I 

P-1: 
P-1: 
P-1 I 

I 
- I 

anoont 
added 
(part) 

25 
25 
25 
40 
25 
25 
25 
25 
15 
10 
20 

25 
25 
25 

curing agent 

kind I 
I 

. I 
I 
I 

1'rigcmk 42 I 

Kayaester AN 
' Kayaester AN 

Kayaester AN 
Kayaester AN 

i 
Kayaest~r AN 
Kayaesak AN 

Perb.rt:yi Z f 
1'rigam ~1-00: 

Perb.lty~ 0 : 
Perhexa: 22 1 

I 
Peroy 1 'jQl I 

. I 
PercLJnY'.l D 1 

I Kayaester AN 1 

Kayaest.er AN : 
PerbJtyl Z 1 

Perb.ltyl 0 : 

anoont 
added 
(Jm-t) 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
1. 8 
0.8 

12. 0 
2.0 
1. 6 
2.8 
2.8 
2. 8 
0. 5 

internal 
releasing 

agent 

anoont 
added 
(part) 

0. 5 
o. 5 
0. 5 
0. 5 
0. 5 
0. 5 
0. 5 
b. 5 
o. 5 
0.5 
0.5 

o. 5 
0. 5 
0. 5 

. 0. 5 

j· 

I I 

I " 

I\ I , 

11: 

I 

I: 
Ii 

i 
I' 
1l 
I; 
\I 

~( 

~ 
~ 
i\ 
j: 

I\ I , 

\1 
Ii 
/I 
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Table 12 

Ex. Il-1 
II-2 
11-3 
II-4 
Il-6 
II-6 
Il-7 

Crop. 12 
Ex. 7 

8 
9 

Ex. ll-8 
IT-9 

Coup. 13 
Ex. 1 1 

thicke-
ning surface clear-

property siooth- ness 
of ness of 
B'vt: grain 

pattern 

A @ -
A @ -
A @ -
B @ -
A @ -
A @ -
A @ -
A @ -
B 0 -
B 0 -
B 0 -
A @ @ 

A @ @ 

A @ @ 
B 0 0 

appearance of nnlded article linear hot water 
uneven- whitening dinple ~ •. whitening ~le shrinkage resistance 

ness at the at the on the on the coef ficiertt of 
in insert insert surface surface ··'of nolded 

grain screw screw of of nnlded article 
~ttem thickness thicJmess article 

varied part varied p:irt ' (GA>) 

- @ 0 @ 0 0. 80 0 
- @ @ @ @ 0. 76 0 
- @ @ @ @ 0. 76 0 
- @ @ @ @ o. 76 0 
-· @ @ @ @ p. 76 @ 
- @ @ @ @ 0. 66 @ 
- @ @ @ @' 0. 80 @ 
;- 0 6. 0 6. 0. 9 x 
- x x x x p. 73 0 
- x x x x b. 73 0 
- x x x; x b. 86 x 
@ @ @ @ @ 0. 74' 0 
@ @ @ @ @ 0. 62 @ 
@ 0 6 0 6. 0. 88 x 
0 x x 

' 

x x 0. 71 x 

I i 
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Table 13 

E.x. 

Q:up. 
Ex. 

f.x. 

Caip. 
Ex. 

Dl-1 
IlI-2 
Ill-3 
IlI-4 
II.Hi 
IlJ-6 
14 
15 
~6 

17 

IlI-7 
IlI-8 
III-9 

18 
19 

(]mth) acry lie resin corrposi tion 

COlfPOSi tioo (% by weight) . anoont. 
~ bM\ : 'Of4'\ : IB'<M\ I Sf · I f.IM\ I IDi\ I NRIM\1 'IWIM\1 B-1 ; adc:le¢ I· . I· . I I ' I I I I . 

I 
0

1 I . I I I I I (part) 
55 j,- i 

1 1 I 50 I: - I 

46:: - I 

40 1·-
1 

3511-
1· 

25 I 25 
50 ! - ' 
55. -
48. -

53 • -

I I 

50 I - I 

25 1 - I , I, I 
50 I - I 

· I -··- I 

50; - I 

20 .1. ·I 
1'-1 

. 
-1 

I 
-1 

I -, -· I _, 
I 

-1 

' -1 
I -, 

_I 
I 

-1 
I 
I 
I 
I 
I 

-1 

25: 
-' I 

-1 
I -, 
I -, _, 
I 

-1 
I 

-1 
I 

-1 
I -, 

_I 
I 

- t 
I 
I 
I 
I 
I 

-1 
I -, 

_I 
I 

-, -1 
I I 

- I 15 I 

-1 
I 

-1 
_1 

I 
-1 

I 
-I 

I 
-1 

15: 
I -, 

-' I _, 
I 
I 
I 
I 
I 

-1 
I 

-I 
I 

-I 

15 i 
I -, 

10 I 

15: 

-1 
I 

-1 

20 I -
I 

I 
I 

251 -1 
I 

-I 
I 

-1 

I 
301 

I 
151 

- I 35 
I 

- I 35 
- I 35 

I 
- I 35 

I 
- I 35 

I 
- I 35 

100 
100 
100 
100 
100 
10,0 

- i - i - i 35 100 
I I I 

- I - I 9 I 36 100 
-:-:20:32 ,100 
- I 12 I - I 35 100 

I I I 
I I I 
I I I 
I I I 

15: -: -: 35 100'' 
- : 15: - : 35 100 
15 I - I - I 35 '100 I I I 

- I - I - j 35, 100 
- : - : 25: 40 100 

inorganic 
filler 

anotmt 
added 
(part) 
210 
210 ' 
210: 
210 ! 

210 ! 

210 . 
~10 
230. 

20.0: 
250. 

165 
165· 
220 
165 
220 

inorganic 
filler­

containing 
resin 

µ::nticle 

anourlt 
added 
~ 

75 
75 

100 
75 

100 

polyrrer 

JX)Wder 

,ldnd I anount 
" . , added ,, 

. : <rw:>. 
P-1 i 

I P-2 I 

P-3 I 
I 

P-4 I 
I 

P-5 I 
I 

P-21 
I 

P-1 I 
I P-3 1 

P-7~ 
P-8 I 

. I 
I 
I 
I 
I 

P-1 I 
I P-1 I 

- I 
I 

p.;..1 ., 
I 

- I 

35: 
35· 
35 
50' 
45 
35, 

35 
15, 
• I 

10' 
20 

25 
25 

25 

hM\: nethyl nethacrylate GM\: cyclohexyl nethacrylate lBXM\: isol:x:>myl nethac:rylate sr: styreiie 

curing agent 

kind 

Pemexa.Q) 

P.erhe.xa m 
Perhexa OJ 
f>erhexa CD 
Per:he.xa {]) 
Perhexa Q) 

1 anount 

:· added 
: {parlt) 
I 2.1 
I . 
I 2. 7 
: 2. 7 
: 2. 7 
I 2. 7 
I ; 
I 2. 7 

.PerbJty l Z I 2 .. 8 
l. 8 
0.8 

'lr,igam 121-001 
'Perlxrty 1 0 1 I I . 

Peritem 22 : 
Peroyl 1CP 
Per~lD 

I 
I 
I 

Peroexa {]) ; 
Perhexaffi 
Perhexa CD 

I 
I 
I 
I· 

121 0 
I 

2.:0 
1. !5 

2. 7 
2. 7 
2.7 

Perb.ltyl z 
Pe.rb.ity I 0 

i 2. 8 
I 
I 0. 5 

BM\: ethylene glycol dirre~late J.lllA.: 1, 3-butylene glycol dinethacrylate MflM\: neopenty! glycol dmethacrylate 
TWIM\ : trinethy lolpropane tri.!rethacry late 

.J . > 1. 

internal 
releasing 

agent 

anDUnt 
ad:led· 
(part) 

0.5 
0.5 
0.5 

! Q.5 
0. 5 
0.5 -0. 5 
0. 5 
0. 5 
0. 5 

0. 5 
0. 5 
0.5 
0. 5 
0.5 

f! 

11 
!i 

ii 
ii I; 
II 
I' 

Ii 
I' 

1: 
!i :• 
!: 

r ;1 
I 

\i 

1, 
;\ 
:i 

I\ 
I! 
! 
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Table 14 

Ex. ITH 
Ill-2 
ill-3 
fil-4 
Ill-5 
Ill-6 

Caip. 14 
Ex. 15 

16 
17 

Ex. m-1 
Ill-8 
III-9 

Caip. 18 
Ex. 19 

thick a-:-
ning· 

property 

of 

B\C 

A 
A 
B 
B 
B 
A 
A 
B 
B 
B 
A 
A 
B 
A 
B 

surface clear-
snooth- ness 

ness of 
grain 

Jl3,ttern · 

@ -
@ -
@ -
0 -
0 -
@ -
@) -
0 -
0 -
0 -
@ @ 
@ @ 
@ 0 
@ @ 

0 0 

appearance of nnlded ~icle .. 
uneven- whitening . dinple whitening 

ness at the at the on the 
in insert insert surface 

grain screw scraw of 
' ,• 

. · thi_cl¢e.S~ r:attem ' .• 

·. 
varieq part 

- @ @ @ 
- @ @ @ 
- @ @) @ 
- @ @ @ 
- @ @ @ 

- @ @ @ 
- 0 6. I 0 

' - x x x 
- x x x 
- x x ·x 
@ @ @ 

" 
@ 

@ @ @. 
' 

@• 

b @ @ @ 
@ 0 b.: 0 
0 x x x 

" 

. linear 
dinple shrinkage 
on the c.oefficient 

surface of 

of nolded 

trhickhe8s ·I article 
varied part ~A>) 

@ ' 0. 75 
@ I ; 0. 75 
@· i 0. 75 
@· . 0. 75 
@ . 0. 75 
@ I 

I 0. 75 
6. • 1 0. 90 

I 

x ! o.-73 
ix ! 0. 73 
x i 0. 8·6 

.@· i 0. 7~3 
@· I o. ao 
@ i 0. 7·3 
6. : 0. 88 

~ 

x 0. 71 

hot water 

resistance 
of 

nolded 
· article 

0 
0 
0 
0 
0 
@ 

x 
6. 
0 
x 
0 
@ 

0 
x 
0 

I 
[. 

\I 

l1 

L 

i' I< 

!i 

!1 
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Table 15 

inorganic 
(treth) acry lie resin caq:x>si tion inorganic' filler-

filler containing 

polyuer curing agent 
powder 

'I L 
caq:x>si tion (% by. weight) . arrount 

I I resin 
• ~if'le 

annunt annunt 

! 
; 

.. -.- ' I . kind I annunt kind I annunt 
&Mi\ I QM\ I JRXM\ I 513'\ I 3FE I 11fM\ I BM\ I NFG!:M\1 8-1 added added add9d ~ adJed l added I I I I I I I I (pm;) I I I I I I I I .<Patt) :~) I ; 

) : I 
Ex. I IV-1' 55 -1 -. -, -. -. 101 - I 35 lbO 

IV-2 50 I I - I - I I 
15: - : 35 100 -I -I I I-, 

~ 2' 0 I 

210 
!, 

' 

P-l 1 35 PerbJtyl I I l. 4 
'P-2: ~5 Perhei.y 1 I : 1!. 7 

I I IV-3 45 -' -· _ I _ l _ I 20 I - I 35 100 I I I I•. I I 
IV-4 40 - _, 

-1 -1 -1 - I 25 35 1,00 I I I I I 
IV-S 35 - -I -1 -1 -1 - I 30 35 1:00 
IV-6 25; I I I I I 25 -1 -1 -1 -1 - I 15 35 1.00 
IV-7 25' I I I I I 35 1:00 - - I 251 - I - I - I 15 I 
IV-8 25' '. --' I - I 25 I - I. - I 15 35 1eo ! I I I I I 
IV-9 50:: - _.:1_1_1_1151 - 35 100 I I I I I 1po IV-10 251: - 251 -I -I :-1·-.f 15 35 

·IV-Ii I . I . I I I . I ' t 
25,1 -1 -1 - I - I 25 I - I 15'1 :3$ 100 

IV-12 so!: I I I I I I 
-·: 35 ipo -, -. -1-1-1151 

2~0 -' 
210 , .. -
2iO ' 

210 . ! -
.210 ' -, 

2to -
145. 7q 
166. ''· ·75 
165 ?· 75 
2~0.· '100 

P-3 I ~5 Petb.d;j 1 I I I. 4 I . I 
P-4 I 90 PerbJtyl I : 1. 4 I 
P-51 45 . Perhexy 1 I 1 1. 7 

I . I 
P-1 I ~5 I Peduty 1 I I 1. 4 

. I 3. 5 Pertutyl I : 1. 4 P:-1 I 
p...:...1 I 35 • I Petb.ityl l I 1. 4 I I I 
P-1 I 25 ! Pextu~l I : 1. 4 I 

. P-1 I 25 I pert:uty 1 I : 1. 4 
I ' . P-1 I r Perbltyl I I 1. 4 

' I : I 
-4 I PerllE!XY 1 I I 1. 7 

MdL\: nethyl nathacrylate OM\: cyclohexyl nethacrylate IB.XM\: isobomyl riethacrylate · 
513'\: tricyclo[5 •2 • l ·d'-6.]decanyl acrylate 3-"E :2,2,2-trifluo:roethyl ire~late TIM: tetrahydrofurfuryl rmthac:rylate 
ffM\: 1, 3-butylene glycol dinethacrylate NFIDd\: n~tyl glycol di.trethacryl~te 

. 
• · . r. 

. ' . .. 
!>. .. 

internal 
releasing 

agent 

arrrnmt 
adc:W 
(part)' 
0.5 
0.5 
0. 5 
0. 5 
0. 5 
0. 5 
0.,5 

. 0. 5 
0.5 
0. 5 
0. 5 
0. 5 

1l 

1: 

1: 

li 
1! 
[i 

I
i 
' I; 

H 
1: 
I' 
1· 
I' 

\i 
; 
Ii 
II 
It 
ii 
\i: 
H 

I\ 
" \j 

i\ 

I 
Ii 

I , 
! 
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Table 16 

Ex. IV-1 
IV-2 
IV-3 
I\4 
IV-5 
IV-6 
lV-7 
IV-8 
IV-9 

IV-10 
rv::u . 
IV-12 

thicke-
ning surface clear-

property .snooth- ness 
of ness . of 
B\C grain 

pattern 

A @ -
A @ -
B @ -
B 0 -
B 0 -
A @ -
A @ -
A @ -
A @ @ 

A @ @ 
A @ @· 

B @ 0 

appearance of nDlded article · 

uneven- v.hi tening! di11ple Mlitening 
ness at the at the on the 

:in insert 
I 

:inSert <'i~ace 
grai11 screw.,. ~- "Sctew . -~"~of::-. . ' • I : •. ' . ~· .. • pattern .. thiclmess 

varied rart 
- @ @ @> . 
- o+ @ o+ 
-· @ @ @ 
...._ @ @ @ 

- O+ @) o+ 
- @ @. @ 

- @ :@ ·@ 
J 

- @. @ @ 
@ @. @ @ • . l 
@ @. .@ @ 

i 

·@". 
! Ii .@ :-.-.. @ : I'@ 

·o o+. @ O+ 
. 

,·. 

l:inear 

dinple shrinkage 

on the coefficient 

~ace pf 
. bf nrllded 

' 
.thickness article 
varied part ~%) 

@ 0110 
@ o; 74 
@ o! 10 

! 
@ 0; 70 

~ o' 74 1 
@ oj 10 
@ 0 65 
@ o: 70 1 I I ol 68 @ 
@ ' o! 55 

ol 12 
. 
' 

@ 
@ o! 12 

hot water 
resistance 

of 
i 

nolded 
article· 

0 
0 
0 
0 
0 
@) 
@ 
@ 

0 
@ 
@ 

0 

1: 

Ii 
1: 
n 
I\ 

\· 

ii: 
f 

I: ,. 
!! 
ti 

! 

! 

r 
I 
! 
I: 

ii 
Ii 

I: ! 

!! 

I 
I 
f 
l 
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Table 17 

- inorganic 
(nath) acry 1 ic resin caqnsi ti on inorganic - firler- polym=r curing agent 

fil:ler. containing powder 

resin 
' pm;ticle I 

.. cooposi tioh (% by weight) anDLU'lt anni.int · amJUnt :i ltjnd I anDllllt : kind ; anntmt .. 
Pi-M\ ; QM\ : lBl(M\ : 513'\ I . ~ : 1lfM\ I ffM\ ; ~; &-1 &Idec! ackled added l added added 

I I I I I I 
(part) (Jm-t) (pm) (rm-t) : (part) I I I I I I 

Ex. V-1 55; - I - I - - ; -
1 

10; - I 35 100 210 - p-'1 I 35 I 

Kayarene 6-70 3.8 
V-2 50: - - - I 

15: - : 35 100 2·io - P-2 35 I 3.8 -I - Kayarene 6-70 V-3 45 1 - - - -' - 20 I - I 35 100 210 - P-3 35 : I a. 8 I I I I Kaya:rene 6-70 V-4 40 I - - - _, - - I 25 I 35 100 210 - P-4 50 I 3. 8 I I I Kayarene 6-70: V-5 35 - - - - - - I 30 I 35 100 210 - P-5 45 3.8 
V-6 25 25 I I 

100 210· P-1 35 Kayarene 6-W: 3. 8 
- - - - - I 15 I 35 -

I I - - . 
Kayarene 6-70: V-1 25 - - 25 - - -115135 100 210 - P-1 35 3.8 

V-8 25 - - - 25 - - I 15 I 35 100 210:· - P-1 35 Kayarene 6-7~ 3. 8 I I 
V--9 50 - - - - - 15 I - I 35 100 165- 75 P-1 25 ~erle &-7d. 3. 8 I I I I V-10 25 - 251 - I - - I - I 15 I 35 100 . 165 75 P-1 I 25 ~l:l6-70: 3. 8 25 I I I I . I I V-11 - -1 -1 - 25 I - I 15 I 35 100 165 '( 5 P-1 I 25 Kayarene s-10: 3.8 

V-12 50 I I I I I I 
100 220 100 I 

3. 8 -. -. -1 - - I 15 I - I 35 - I -
Ka~ene s-10: I I I I I I I 

Md\: l!Bthyl rrethacrylate QM\: cyclohexyl nethacrylate IRXM\: isol:mnyl ne~fate 
513'\: tricyclo[5 • 2 • l • <1-6]decanyl acrylate ~: 2, 2, 2-trifluoroethyl nethacryiate 1lfM\: tetrahydrofurftrryl nethacrylate 
~: 1,3-butylene glycol di!mthac.rylate NfG™\: neopentyl glycol d:i.nethacrylate 

.. 

... 

internal 
releasing 

agent 

ianount· 

. added 
; (rm-t) 

i 0. 5 
0. 5 
0.5 
0. 5 
0. 5 
0. 5 
0.5 
0. 5 
0. 5 
0. 5 
0. 5 
0. 5 

_Et. 
--="' -w. So 

~ 
-::i:: 

~ 
-to 

0 -g 
-:;.:i 
~o 

-'E. - ~ 0 
p.. 

! 
1! 
ii 

I 

It 
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Table 18 

&. V-1 
V-2 
V-3 
V-4 
V-5 
V-6 
V-7 
V-8 
V-9 
v 10 
V-11 
V-12 

thicke-
ning surface 

property SllDOth-
of ness 
oc 

A @ 

A @ 
B @ 

B 0 
B 0 
A @ 
A @ 

A @ 

A @ 

A @ 

A @ 

B @ 

appearance of JIDlded article 
clear- uneven- whiten:illg dinple : 
ness ness at the at the 
of in insert insert 

grain grain screw· screw 
pattern pattern 

- - @ @ 
- - @ @ 

- - @ @ 

- - @ @ 

- - @ @ 

- - @ @" 

- - @ @ 
- - @ @ 
@ @ @ @, 
@ @ .@ @ 
@ @ @·' @· 

0 0 @ @ 

linear 
whitening dinple shrinkage 

: on the on the I' coefficient 

surface surface of 
of of nplded 

thickness thickness article 
I 

varied part varied~ :(%) 
' 

@ @ 0. 79 
@ @ 0. 79 
@ @ 0. 79 
@ @ . d. 79 
@ @ q. 79 
@ '@ a. 79 
@ @ 0, 74 
@ ;@ o~ 79 
@ '@ ' o. 77 

·@ @ 0. 65 
.·@ @ o. 80 

@ @ o. 76 

hot water 
resistance 

of 
nnlded 
article 

0 
0 
0 
0 
0 
@ 
@ 
@ 

0 
@ 
@ 

0 

I 
I 
L 
!: 
\! 
i· 

1: 
I\ 
i! 

r: 
\; 
!\ 
\'. 

\\ 

\! 

~ l! 
I! 
\ ~ 
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Table 19 

inorganic 
(Jreth) acry lie resin cooposi tion inorganic filler-

filler tainin con . g 

resin 

. im-t:icle. 
. ~si tion (% by weight) . t f\IIDUl1 anDunt . ani:iunt 

MWt i OM\ i ImM\ i 51lvi i 2fE ; ErM i NffifM6..i B-1 filided added added 
I I I. I I I I 

(part) (pa.rt) (part) I I I. I I I I 

Ex. VH 
I I I I 1 I I 

100 220 48 I - I - I - I - I 2 I 25 I 25 -
VI-2 48 I - I - I - I - I 2 1 25 I 25 .100 220 -I I I I I I I 
VI-3 48 - I - I - I - I 21 25 I 25 100 220 -I I I I I I · 
VI-4 48 - I - I - I - I 2 I 25 I 25 100 2.20 -I I I I I I · 
VI-5 48 - I - I ~I - I 21 25 I 25 100 220 -

I I I I I I VI-6 48 - I - I - I - I 21 25 I 25 100 ·2.20 -
24: - : ~ : - : 2: 25: 25 

' VI-7 24 100 220 -
VI-8 24 - I 24 I - I - I 2 I 25 I 25 100 220 -I .1 I I I I .. 
VI-9 24 - I - I 24 I - I 2 I 25 I 25 1po 220 -I I .. I I I I 

'100: 2·eo VI-10 24 -,... I - I .....:., I 24 I 2 I 25 I 25 -I I I I I I I < I . 
Caiip. 20 48 I I I I . I ? I 5 I 25 ~po· 2.~0 1-1-1-1-1-12 I -
F.x. I I I I I I I . ' ~ 

I I I I I I I 
i 

Md'\: 11Ethyl 1rethacrylate QM\: cyclohexyl imthacryl~te $M\: ioobomyl irethacrylate 
1 I I ~ 

513if: tricyclo[5 • 2 • l • ~6]decanyl acrylate ~: 2, 2. 2-trifluoroethyl irethacrylate 
8l#i.: ethylene glycol d:inethacrylate tR;[M\: neopentyl glyc.ol dinettiacrylate . .. . 

polyner curing agent 
powder 

i 

.. 
' 

•· I 
kind · 1 ·anoont kind : 0!IDl.lllt 

: added 
I 
I adleci 

:~) : (part) 
p:._4 : 25 KD-1 I: 1. 8 
P-1 I 25 KD-1 ~1.8 I 
P-2 I :!5' Perhexyl Z ! 1. 8 I 
P-3 I 35· Perllexyl Z i 1. 8 

I 
: 1. 8 P--7 I 50 "KD-1 

P-8: 10 . .. KD-1 '1. 8 
I 1. 8 P-1 : 25 KD-l 

l+-1: ~5· 
' I 

: I;<D-•l 1. 8 
P-1 I 25' I 1,. 8 

I 2$ . .~-1. ·1 
P-1 I . ·. KD-1 I 1. 8 . I : , I 

P-'1 ; 29 ! Perbuty 1 Z ; 1. 8 
I I 
I I 

internal 
releasing 

agent 

anoont 
added 
(part) 
o. 5 
0. 5 
o. 5 
! 

0. 5 
; 

o. 5 
o. 5 
b. 5 
o. 5 
o. 5 
0. 5 

o. 5 

;l 
-~· .___.,, 

~ .,. 
~ 
::r: 

---~ .._,,, 
ttl 
(I) 

g 
~ -.,. 

'E. 
~ 
2. 

Ii 

i\ 

~ 
\! 



Table 20 

thicke-
ning surface 

property· snroth-
. of ness 
B\C 

EL VH A @ 

~ VI-2 A @ 
VI-3 A @ 
Vl-4 B 0 
VI-5 B 0 
VI-6 B 0 
Vf-7 A @ 

Vl-8 A @ 
VI-9 A @ 
Vf-10 A @ 

Caip. 20 A @ 
Ex. 

appearance of nolded article 

whitening dinple : 

at the af the 
inSert" insert 
screw screw 

@ @ 
@ @ 
@ @ 
© @ 
@ @ 
@ @ 
@ @ 
@ @ 
@ @ 
@ @ 

0 : b.. 

whitening 
on the 
surface 

of 

thiclmess 

·varied part 

,:: . 

@ 

@ 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 

0 

linear hot water 

cfurple shrinl<age resistance 
on t11e' C'.oeffident of 

' ' I 

surface of nolded 
of rrold.ed article 

thiclmess article 

varied re.rt (%) 

@ 0. 75 0 
@· 0. 75 0 
@ 0. 74 0 
@ 0. 74 0 
@ 0. 75 ·o 
@· 0. 75. 0 
@ 0. 75 '@ 
@ 0. 62 @ 
@· o. 65 @ . 
@ o. 75 @ 
b,. 0. 90 x ;i --· =--"' 

~ 
(1) 

~ 
::r: 
!}l 
to 

-(J) 
- (J) ---= ~ 

'E.. 
~ .,, 
0.. 

r 
11 

ll 
q 

!i 
I\ 
I' 
1\ 

\\ 
!i 
1: 
\\ 
t' 
11 

tl 

11 

r 
' 

~ i 

1: 
! 
i 
I 
l
j 
r 

1i 

I! 
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Table 21 

inorganic 
(rreth)acrylic resin conposition inqrganic filler- :r.x:>lyuer 

filler containing powder 

resin 
. particle 

\ 

~sition (% by weight) t;l!IDuRt . kind : am:xmt anount . am:>Unt 
~ j .QM\ j IBXM\ j EIM\ I NfttM\i 8-1 added .~ded '8dded : added I I I I I I I I I I I {r,m-t) (part) (part) I (p:ui;) . 

Ex. VHI 48: - : - : 2:1s;3s 100 170 70 P-1 I 25 
VH2 4 81 _I_ I 2 I 15 I 35 }00 170 10 P-5 ,:20 I . I I I I .. 
VH3 ·4a 1 - I_ I 2 1 15 1 35 100 1 TO ,. 10 ·,P-6 ,.;15 

I I I I I . ! to V.H4 481 - I -1 2 I 15 I 35 100 170 P-2 ,25 I I I I I 
1bo VI-15 481 .- I - I 2 I 15' 35 100 260 P-'-1 20 

VI-16 I I I 
481 - I -1 2.: 15 35 100 1.70 70 P~3 "35 I I I 

2 : 15 50 V.E-17 .48 I - I - I 35 100 170 70 : P-7 
·:4gl _I _.1 2 I 15 ""1 • I VI-18 35 100 170 1'0 p-;-8 >40 ' I I :1 I 

. '· ~19 '48 I - I - I ·2 I 15 35 100 22,!)· 100 - .r1-. I I ~ I I 
VI-20 .24 I 24 I - I 2 I 15 35 100 170 ... 1:0 P--1 ·25 I I I I , . ; .. I l '{t-21 24 I - I 24 I· 2 I 15 35 100 170 'l'.E>r P~1 I 125 I . I I I I .. . •' ' I 

Catp. 21 48: -- : - : 2 ; 15: 3~ 100 ' 1 70 .. . ro P-1 : '. 25 .. Ex. I I I I I I I I' I I I I 
M£ : rmthy 1 nethacry late QM\ : cyclohexy 1 nethacry late IBXM\ : · isol:xiiny 1 rretliacry late ' 

I ' ,: 

ELM\ : ethylene glycol dinethacry late M=Gr.M\ ; neopenty 1 glycol clinethacry late · ·· 

,: 

.. J - ., ..... 

curing agent 

kind : anoont 
: added 
I 
I (i:m-t) 

Kb-1 'I 1. 8 
Kb-1" 1. 8 . . 

.Perl;iexyl ~ Z i. 8 

Perllexyl ::i 1. 8 

KD-1 ;! 1. 8 

Pmiiexy1·z 1. 8 
1. 8 ~1~1 
1. 8 .,. 

I<;D-1 :"; . , .. 1. 8 Ig)-1 :)! 
IID-1 :~ 1. 8 

i<o-1 . 1. 8 

Perfutyl ,Z: 1. 8 - I 
, I 

~ 

J 

--~· -~ 

.l 
·• 

internal 
releasing 

agent 
' 

•anot.lflt 
added 
(J:art) 
0. 5 
0. 5 
0 .. 5 
o.·s 

I 0. 5 
0.·5 
0.5 
o.·5 
0.'5 
0.5 

0. 5 

'· 

;1 --· ---"' 
- (Z) oo----..; b" 

g ----z::i:: 
~ 
bJ 
Ci) 

g 
:::0 -ro 

'2. 
~ a. 

i: 
I• 

li 
i! 
I' 
'1: 

il 
I: 

11 

I: 
I! 
n 

! 

I 
Ii 
(l 

ii 

' 
Ii 

I , 
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Table 22 

Ex.1. Vl-11 
VI-12 
VI-13 
VI-14 
VI-15 
VI-16 
VH7 
V.E-18 
VI-19 

t1 VI-al 
VI-21 

O:np. 21 
Ex. 

thicke-
ning surface clear-

property .snnoth- ness 
of ness of . 
~ grain 

~t~ 

A @ @ 

A @ @ 

A @ @ 

A @ ©Y 
A @ @ 

B 0 0 
B 0 0 
B 0 0 
B 0 0 
A @ @ .. 

@'' A @. 
A @ @ 

.. 

'· 

appearance of.uolded article 
uneven- whitening dinple : 

ness at the, at the. I 

, in 4~. ,' tnsert!. 
grain ~ , .. crew . scrfNf'- · 

~ttem 

@ @ @· 
@ @' @ 
@ o+ .;. @ 
@ @) @ 
@ o+ ·~ '@ •. 

0 0 @) 
;I 

0. ~: ·@ 0 ~' 

0 ·:··o @· 

0 0 @, 
I,. 

@ .~ •@-' •: @· 
·.·. '@.·:··.: i ~.; 

@ . ·:-@. 
@ 0 " 6.. 

·1. 
'' 

;, 

" ... 

.. ~ .. 

whi ten:i.ng ~le I 

on the on the i . 
¢ace. . surface;_ 
,·. o{i ' of . •, 

thickness thickness 
varied i:art varied part 

@ @ .. 
@ l cg, ,,.; 

'' o+ l @ 
@ 

'. @ " ! ~ :l 

o+ @) 
) 

0 @ 
J, 

-I ·~ 

0 ' @ 1 

0 @ 
u 

.. 
0 @ 

\) 

II 
,, • @. @ :I .., .. ~ @"• @ :'. 0 -

0 6. ·' ' ; 

LI 

" ,, 
11 

·. 

linear 
shrµllia&:ie 

coefficient 
of 

nolded 
article 

~Ai) 

0. 73' 
o. 73 
0. 72 
0. 72 
0. 70 
0. 74 
0. 74 
o. 74 
0. 74 
0. 7 3 ~ 

0. 60 
0. 88 

hot water 
resistance 

'.of : 

itplded 
article 

' I . 
0 

:o 
:0 
:o 

0 
.0 

0 
0 
0 
@ 
@ 

x 

ii 
ii 
1· 
1! 
I: 

ii 

II 
H 

I\ 

I \ 
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Table 23 

inorganic 
(ueth)acrylic resin corqnsition :inorganic filler- ix>lyner curing agent 

filler c0ntain:ing r.owder : . resin 
I :J : 

' ' . ,,. .. . : 
Pa.rt;ic1e ' '• . ,. : . 

carposi tion (% by weight) am::>tmt anount · anntm; kind I anDUnt k4ld I anrunt 
l1M\ j QM\ ; 51311 j rif\; Sf j EIM\ ;~; B-1 ; B-2: added added added l ackied 1 ladded ... I I I I I I l I ' 

I• I (Jmt.} \; r.i 

: (part) (Jm1;) :.(part) ~). . ' I ' I 
' I I I I I .I , . I •. •j 

Ex. VU-1 48 j - i - i - i - i 2 i 25 1 25 i -·· 100 220 - P-4 i 25 ;, Perhex:a y I 2 ... 8 ... 
Vll-2 I I I I I 2 1 25f25 1 

- 100 220 P-"f : 25 '.;p~y: 2.8 48 I - I - I ...._,. I - I _,.. I I I . 
Vll-3 48 I _ I ...:... I _: I _ I 2 I 25 I 25 I -· LOO ·?20 • __,. P-2 1 25 P~V I 2 •. 8 I I I I I I I I ·"f;. I ,, I 
V!H 4 8 I - I -. I - I - I ~ 2 I 2 5 I'.? 5 I - · 100 ' 220 , -· P-3 I 35 · .. P~V I 2.8 I I ·· I I I' I 1··- I I ' J .~ I VJI-5 48 I - I """'r" I --... I - I 21251251- 100 220 ' ' . --i: P-7 I 50 :u Perhe.ta v I 2. 8 I I I I I I I I . . ., I ·i I Vll-6 48 I - I _..... I - I - I 2 1251251 - 100 220 ; c·. ~~ P-8 I 40 • r Perhe.Ja V 2. 8 T• I 

CaiJ>. 22 - i 3 3 i ....::.. i 3 3 i - i ._ i -- i. - ;· 3 4 100 200 • I . kachx 8-<rfo i 3.0 - - I -· 1 I I I I I l' I ' I . I 
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Table 2 5 

inorganic 
(neth)acrylic resin inorganic filler-

.: ronposi ti on filler ;containing 
'i·l· • ..... /j . re5Ji.ll . . ··:_·. 

" . :.· : ·. ,· _ ~tfole,. :. .· . 
cooposition anount annurit anount 
(% by weight) added added added 

M\t\ j EJM\ 1 NRII1Nli IH (part) (part)' (J:art) 
Ex. VU-7 48 2 15 .. 35 100 170 ' 70 

VlH3 48 2 15 35 100 170 I 70 
VJH) ' 48 2 15 35 100 170 70 
VIHO 48 2 15 35 100 170 .· •, 70 
VlHl 48 2 15 35 100 260 100 
VIH2 48 2 15 35 100 170 .. 70 
VII-13 . 48 2 15 35 100 1-70. 

,• 

70 
VlI-14 48 2 I 15 35 - 100 170 7·0 ' 
Vll-15 48, 2:15,35 100 2·20 ~· 100 

Q:np. 24 48; 2 : 15: 35 100 1.70 70 
Ex. I I I I 

I . I I 

PM\: rmthyl nethac:ryl~te ELM\: ethylene glyc.ol dinethacrylate 
Nm:M\: neopentyl glyc91 d:ilmthacrylate 

'~ :. 

.· 

polyrrer 

powder .. 

- ' . 
l 

kind i annunt 
I 
I added 
I 
I (part} 

P-1 i 25' 
- I 

P-5 I 20 
P-6 I 

. I 15· 
P-2 1 

I 
25 

P-1 Ii 20'' 
I· ~ 

P:--3 ,:,, 3 5f, 
P-1 f. 50~ 
P:._8 :,,; 4 0 

,1:1 .. - . .., --' 
- I·,, 9 

P-1 ; 25 
I , 
I . ~ 

··l 

curin1_agent 
lt ,. 

kind -- ; arrount 
::1 
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:·l~) 
Ped1exa V.1 2 •. 8 
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~ 

B em.-· 2.;'.8 ' . .l :ii 
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Perhe.xa v ·I 2.'.8 . ·'I J 

Pethe.xa y.:1 2.:-a . . .., 
Pethexa v·.1 2.;;s 

"I .. 
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Pefuityl·:·.; 2.~8 
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Marks revealing evaluation results in the tables are given 
--according to the following criteria. 

<Thickening property of BMC> 

A: A composition thickened inunediately after kneading, and 

a BMC havin(;;J-2'nc).:1:itfckirtess' :~d ~nfcihTfes:t.tn~f excellerit'iiabdll.ng 

property was obtained·. 

B: A composition··~as' aged at:"'"·'t(,~rii'-t~'kratur~-- after knead-

ing, ·and 24 hours or more was required for·thickening up to nee-

essary viscosity. 

C: A composition was aged at room temperature for 24 hours 

or more after kneading, however, it did not thicken. 

<Odor> 

(§): No odor was recognized at all in proaucing and han-

dling a BMC, ·and in -inolctirig- r1. BMC. 
..,, .. '. -·-- - -· _ .. -

0: Almost no odor·-·was reco'i;iniz-ea"'"-in proauciwf and han­

dling a BMC, and in molding a BMC. 

!::::. : Slight odor wa."s recognized· Iii pi·oduc°tng"~and handling a 

BMC, and in molding a BMC, but· no problem: _.,. __ . ·~' · . - ,r-, .~ _. .... , _ . 

·x: Od.0°r specific to a "monome':t:>--was recognized in producing 

and handling a BMC, and iii ;molding a BMc. ·~-·. · · ! , .. 

<Deepness (trartsparency) of ·molded articl~::;- _:_ .:. -- J ._._ ... 

0 :" Transparency is high, a:n:a d~ep i4Ji'ing' ~pecif.i~ -to 

marble ls exhl.hited. - ·-· v. 

6.: Transparency is loii', and de:H3p .. :f'eeling specific to mar..:· 

ble is not exhibited so much. -__ .·. 

'X: Tra'.tisparency· is:· iow, and- deep· feeling specific to mar..; 
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ble is not e~ibitea·at'aii. 
• ! _., :_ ·- • r·~ :::· . 

<Surface smoothiiess of"molded· artlcl~> .. 

extremely high·;·- ' · ···- - . ~ · .. _ ;_ .:. .. , . -;. .. _ · .. 

0: Thet~--:-i'.£~ no plciiole ~-: and· surf:~~e .0':iio~t~~~·~ ls. hi~h-. 

<Unevenness in.9'1.oss of molded article> 

@: 
. _ .... _. . .. ··_ ::. -~ ~:·.·· ........ :.~. ' . ..:.. ... ·...i ""'."" ...... ' •..:!. - "!""::.. 

There is-no unevenness in gloss at all, and gloss is 

extremely high. ~ · · 

0+: There~ IS no unevenness in gloss, ~d gloss is· fairly 

high .. .. -~:: .. =..,. • • : . .. -- · .... ! ---·- r.- ..... :.:.... ··-

. .. .. ~ . .. . . ._ 

O: Ther~i·i;··tio rui~veiiries's in glos~~-~aiia::gigs~ i~~Kf~h'.~ ·~<. 
':.. ·,'t • 

. h.: T~ere j:~·-·~n~veziri~ss th gloss, and gloss. is -i~. ·:·· 

X : There 'is·1.~~em~kcilil~. Unevenness in ·g.16s~; . and gl~~-~·: i.s 

extremely low. 

<Hot· water resistance of molded . article-> 

@: Color change was extremely .small. 

0 +: Color «'.:hange was f airiy sinalL··· ....... 

.... :-· .- -- ~l-· -_ ·-

. ............... ~ 

Colo~· :~hange was 'email~ .· . . '. - ' .. • .. ... 

0

) • ' I ! t ~ , i .";'!" •• "!I ·~ • 

0: 

X: Color change was large. 

<Weatherability·o£ molded 'article> 

0: Color change was small . 
.... . :-

x ~ Color ·'change was · 1arge. 
.1.·" '., . 

<Clearness of gri:rin .. pattern of molded articf~';~·-:" 
•. ··.r,.;. .... ·. . ' 

@: Grain pattern is extremely clear, and design is 

lent. 

0: 
... . .... 

Grain pattern is clear, and design is excellent. 
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.6: 

X: 

poor. 

Grairi- patte:cir is indefinite,- afl(l :dg-sign is- poor . 
Grain· pattern is-- indeflni'Ce ,-- ·and design is extremely 

_.___ _..·.. ... . .. -. 

<Unevenness in-- .grain pattern -of :molded' a:rti"cle.,.: · 
- :: . .. ·; ·-- ·- -- .... --~-· _.,.._ 

@-: -.!flhere is -no-'t'meivenness 'tn~i;ra.tt-Eirif~~"t~;~il~. aha-· de~igil 

is extremely excellent. 

0: There is no unevenness in -pattern~ ·cind. de:si.gn is ex:..:-~ 

cellent . 

.6: There is unevenness in pattert{~ - ~;rtci- design"" is- poor-. -

X : There is· -heavy unevenness in pattern, and design is 
extremely poor. 

<Wh_itening at th~""-~nsert screw> 

@): There is.no whitening at all, and the- position at the 

insert screw is not recognized from the surface at all. 

O+: There is no whitening, and the position at the insert 

screw is hardly recognized from the surface. 

0: There is no whitening, and the position at the insert 

.. -

screw is recognized from the surface when carefully observed, but -

there is no practical problem. 

X: There is heavy whitening, and the position at the in-

sert screw is recognized from the surface at first glance. 

<Dimple at the insert screw> 

(§): There is no dimple at all~ and the position at the in-

sert screw-is not recognized from the surface at all. 

0: There is·rio dimple, and the-position at the insert 

screw is-not recognized from the surface.· 
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.6.: There are slight dimple, and the position at the in-

sert screw is recognized from the surface. 

- -
X: There are heavy dimples, and the position at the in-

•. - • : .... ~_.r .. _., ~· ~;-·..;.~:-r:;.. ::'"-"·. :."" _,:~. : 2'. 
sert screw is recognized from the surface at first glance. 

. . . ,... . . ~ .. _,. -,,.~ 

<Whitening of -slirface of th.ickn.ess·:variecl pait> 

@): There ·is no whitening at all, and -the position of 

thickness varies part is not -recognizkd ~from" the ~urface at all. 
O+: There is no whitening, and the position of thickness 

. 
varies part is hardly recognized from the surface. 

·······•· . .. .. 
0: There is no whitening, and the position of thic.1cness 

varies part is reco9-nized from-·the surface when carefully--ob-

served, but there is no practical problem. 
. . 

X: There is heavy whitening, and the position of thick-
• ,J 4.. -

ness varies part is recognizea from the-sllrface at first glance. 

<Dimple on surf ace of-- thickness varied part> 

@>: There is no dimple at all, and the position of thick-

ness varies part is not recognized from the surface at all. 

0: There is no dimple, and the position of thickness var­

ies part is not recognized from the surface . 

.6.: There are slight dimples, and the position of thick-

ness varies part is recognized from the surface. 

X: There are heavy dimples, and the position of thickness 

varies part is recognized from the surface at first glance. 
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CLAIMS 

111111111111111111111111111111 
* C L M S * 

1 • A {meth-) ac:cylic premix comprising · 100 parts by weight 

of a (meth)acrylic resin composition (A) containing a (meth)-

acrylic monomer (a) and a (meth)acrylic polymer (b}, 1 to 500 

parts by weight '!fan inorganic filler (B), and 0.01 to 20 parts 

by weight of a c_uring agent (C}: _.where)..n, . 

the.~omponent (C) contains at l~ast· one organic perox­

. ide represented. by_ any o_f the following· general fo:r:mulae (I) to 

(VII) : 

.. 
. ·- .. · 

(wherein, R1 and R2 represent a hydrogen atom or a tert-alkyl 

group having 4 to 6 carbon atoms, and R3 to R12 ~epresent a hy-

drogen atom or an alkyl group having 1 to 4 carbon atoms.), 

CH3 CH3 
I . - . I 

Rl3-c-o-o..:..c-CH2-CH-CH2-c...:.:.cH3 
I II I I . 

( Il ). 

CH3 0 CH3 CH3 

~. 

.. 
(wherein, R13 represents an alkyl group having 1 to 5 carbon· at-

oms.), 

.... 
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* C L M S * 

CH2-CH2 

I · o-o-R14 
. / 

CH2-CH2 CH2-C" 

o-o-R15 Cm) 

(wherein, R14 and· R:1~ represent a hydrogen atom or~ a tert.:.:;alkyl · 

group having 4 to 6 .Carbon atoms, and one or-mQre hydrogen a'l:;orns . . - . - . . 

,· 

-· .... 

in the cyclododeca~~ ring may be substituted by alkyl groups hav- ·: 

ing 1 to 4 ·carbon- :atoms.),·· .. 

CH3 CH3 
l · I 

Rl6-c--o-o·-c-o-cH (IV) 
I 11 I 
CH3· 0 CH3 

(wherein, R16 represents an alkyl group having 1 to 5 carbon at-

oms.), 

CH3 CH3 
I I 

R17-c-o-o-c-o-RlB-o-c-o-o-c-R19 (v) 
I II 11 I 

CH3 0 0 CH3 

(wherein, R17 and R19 represent an alkyl group having 1 to 5 car­

bon atoms, and R18 represents an alkylene group having 1 to 10 

carbon atoms . ) , 
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@-
CH3 

c-o-o-b.-R20 
II I 
0 CH3 

(VI) 

(wherein, R20 represents an alkyl group having 2 to 6 carbon at-

oms, and one or more hydrogen atoms in the benzene ring may be 

sup~tituted by halogen atoms and/or alkyl groups_.), and 

0-C (CH3)3 
• 1 . 
o· 
I ···. . 

R21-c...;. R22-c-o--R,23 (Vll) 
I II 

0 0 
I 
0-C (CH3)3 

· .... 

(wherein, R21 and R23 represent an alkyl group having 1 to 6 car­

bon atoms, and R22 represents an alkyl group having 1 to 6 carbon 

atoms.) 

2 • The {meth)acrylic premix according to Claim l , 

wherein the component (C) contains at least one organic peroxide 

represented by any of the general formulae {I) to (VI), and the 

component {a) contains at least one (meth)acrylate selected from 

the group consisting of a (meth)acrylate ca.rzying an ester group 

having a bicycle ring and a (meth)acrylate car+:ying an ester 

group having a tricycle ring. 

3 • The (math.) acrylic premix according to Claim 1 , 

wherein the component (C) contains -at least one organic peroxide 

represented by any.of the general formulae {I), -fIII), (VI) and 
112 
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(VII), and the component (a) contains--at least one (meth)acrylate 

selected from the group consisting of a {meth)acrylate carrying 

an ester group having a cyclohe'xane ring~· a - (meth) ac.rylate carry­

ing an ester group having· a bicyelo ring~ a· ·{meth}acrylate ·carry-

ing an ester group having a tricycle ring and a (meth)acrylate 

carrying an ester group having a·fluor{ne atom. 

4 • The (meth)acrylic premix according· to 'Claim '1 7r>·· · 

wherein the compopent ·( C) · coiitai?;s at least""''o?l~ organic· pe'J:oxide . 

represented by any of the gener~l fonnulae~-(II), ··(IV) ··and-·(vj, -

and the compone~t (a} contai,~s· J1:"'~1e~st .. one •'c'ineth)acfylate se­

lected from the gr;up consisting cir ·a -(metli}'a'"Ecylate 'ca:t±YJ.lig an 

'ester group having a cyclohexane ririg, a (meth)accylate carrying 

an ester group :ha~ng -<a blcyclo ring,· er "{meth)ac.r:Ylab~ ca.rt:y':tng- ... · 

an ester group having a tr1cyclo ring, a (meth)acrylate carrying 

an ester group having a fluorine atom and a (meth)acrylate carry-

ing an ester group having a cyclic ether structure. 

5. The (meth}acrylic premix acc.ording to ·claim· 1,-

further comprising an inorganic filler-containing resin particle. 

6. A (meth)acrylic SMC or BMC comprising the·· 
" 

(meth)acrylic premix according to Claim 1, ·- · arid a thicken.;.. 

ing agent. 

7 • The (math) acrylic SMC or BMC' 'accordlni: to Cl al.rt( ' 6' I.. '• ' 

wherein the thickening agent is a polymer powder. · 
8. The (meth)acrylic SMC' or BMC.'according' to c1a.tm··:1 I 

wherein the bulk density of the polymer powder is in the range-~ .. 

from . 0. 1 to 0. 7 giffii, .. the oii"' absorptio~ in °ftflseed oil' fsH:fri . tlle 
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range from 60. to 200 .ml/lOll _.g,.,.and _t~e .degree o! swe~;l_.ing in 

methyl methacrylate.. ..is -l~-fold 9;r mr?~e. 

9. The_ {meth}acrylic SMC or BMC __ acco.:i:ding _tq Claim s , 

wherein the. polymer powt;ier is- _qompqsed of, a_.no~7croi:?e,-linked 
- -• •·• I : 

polymer ha.ui.ng· a .. weight~av.~~-ag~ ~1El~~l~-J.,~ig~1;:- of_,100,000 to 

2,000,000. . -"'" I•:'' 

10. A method for p;rodu,cing_ (mE:l:t;;h~_c:i.pry_l,~c ___ ~rt;~ficial marble, 

wherein the (meth).ac,;r.ylic SMC or BMC of Claim 6 is cured with 

being pressurized" and. heated at a _ tempe+~~ , ~. t~~.- range from · • 

105 to .. 150°C. 
_;_ ··-· ·~· ., :.. .. .. 

'~ ..... 
-- ·-. ··-· ··-

..... :; ': 

:r.t. 

·,. 

• •·""J ~ 

'; r h •' ~ _, r I ;_1• • ,.- ,....,. , __ 

~·' l~f- t" • .. ' -:--: -·. 
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