DESCRIPTION

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

PROCESS FOR PRODUCING (METH)ACRYLIC ARTIFICIAL MARBLE

TECI-INICAL FIELD

The presenﬁ invention relates to a (meth)acrylié premix ex-
cellent in molding procéssability, a (meth)acrylic SMC or BMC
which is particula:if useful as a raw material for (meth)acrylic
arfifiéial marble and has excellent molding processability,
thickening property and the like, and a process for_préducing
(meth)acrylic artificial marble which has high productivity,.and
excellént appearance,'dimension stability; hot waster resistance,

~weatherability and the like.

| BACKGROUND ART

(Meth)a¢rylic artificial mérble'which is -produced by com-
pounding inorganic fillers such as aluminum hydroxide into a
(meth)acrylic resin has ﬁarious'prominent functions and proper-
ties such as excellent appearance, soft feeling and the 1ike; and
is widely used.for coﬁnters such as a kitchen counter and the
like, washing and dressing étands, wateféfoof pans, bathtubs, and
other architectural uées; ‘Such marble is usually produced by a
casting method in whiéhié so-called prémix'pfepared by dispersing
inorganic filleré in (meth)acrylic syrup is filled in a mold, and

the premix is cured and polymerized at relatively low temperature.:



For example, Japanese Patent Appliéation Laid-Open (JP-3)
- No. 61-26,605_discloses artificial marble in the form of a flat
plate obtained by curing a composition'cémpfising (meth)acrylic
syrup containing cyclohexyl methacrylate; aluminum hydroxide; and
a polymerization initiator having a 10 houis.hélf-life_tempera-
ture of less than 75°C, under low pressure for long period of
time. Further, Japanese Patent Applicatién Laid-Open (JPeA)'No.'
_Hei 2-305,842 discloseé artificial marble in the form of a flat
plate obtained by pouring into a mold a composition comprising
(meth)acrylic syrup containing tricyclo(5 <2 -1.-02'5]decanyl
(meth)acrylate; a quartz powder; and a polyme;ization initiator
having a 10 hours half-life temperature of leés than 75°C, and
curing the composition according to a casting me;hod |

However, the compositions disclosed -in Japanese_Patent'Ap-
plication Laid-Open_(JPeA) Nos. 61-26,605 and Hei 2-305,842 re-
quire-as long as 2 or more hours'for'curing and exhibit ext;emely
poor productivity, sihce a polymerization initiaﬁor having a 10
hours'half-life temperature of léss than 75°C is used in each
case as a curing agent; Then, if these compositions are heated
at a temperaturé of'10013 or more for curing for the purpose of
reducing curing tiﬁe so as to inciease productivity, inconven-
iences such as cracking; aﬁd.whitening occur in the resulting
molded articles due to low decomposition temperature of the cur-
ing aggnt. | .

On tﬁe other hand, for improving the problem regarding pro-

ductivity,'there has been effécted 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 thickeﬁing
.resin syrup with a thickening agent.
For example, Japanése Patent Application Laid-Open (JP-A)
No. Hei 6-313,019 discloses a method for'producing artificial
marble in the form of a flat plate by moiding, Wifh heating at a
temperature a§ high as ;15?3 and pressurizing, a (meth)acrylic
' SMC or BMC prepared by compounding aluminuﬁ hydroxide into
(meth)acrylié syrup containing as a main component methyl meth-
acrylaﬁe. |
However, when (meth)acrylic artificial marble is produced

by such a method, there occur inconveniences that vapor of methyl 7

s
/
7/

methacrylate is generated in a mold, the surface.oﬁigfsmééiééd ://
&érfic{é’fﬁ corroded with the methyl methacrylate vapor, gléss 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 methaérylate (100°C). Such tendency becomes
remarkable when the'curing temperature is further raised for in-
creasing prodﬁctivity.

Furthér, 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

P

uses such as a bathtub in which particularly higéi&gfﬂﬂéfgr re-

L S

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

this publication has odor specific to (meth)acrylic monomers, and
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unéomfortable feeling sometimes may occur in handling. Espe-
cially wﬁen this SMC or BMC is molded at a temperature as high as
IlOOTD or mbre, this fendency becomes remarkable. When artificial
marble is produced using the (meth)acrylic SMC or BMC disclosed

_ in this publication,_there easily occurs inconvenience thét the
size of a molded article becomes very smaller than that of a mold
and goes out of thé'dimension tolerance of the molded article.
Further, the (meth)acrylic SMC or BMC discldsed in this publica-
-tion requires aging for a long period of time (24 hours oi more)
for thickening and exhibits low productivity.

On the other hand, Japaneée 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 usiné a mono-
mer having high boiling point and 85 to 95% by weight of a natu-
rél stone particle. However, the herein disclosed gomposition
looks like a stone since the indrganic filler content is high,
and has no marble-like deep gorgeous téxture or soft feeling.
Moreover, since the inorganic filler content is high, flowability
of the material is poor.and a molded article having complicated
fo;m‘can nbt be easily obtained. '

Further, the mbldedlarticles 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
thicknéss. 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 ip the article, inconvenience that
dimple and Whitening occur on .the thickness varied pérts and fhe
surface at fhe insert'screw tends to be caused. This tgndency is
particularly remarkable when the curing temperature is raised for.

producing a molded article in short period of time.

DISCLOSURE OF THE INVENTION
- The object of the present iﬁvention.is to provide a
(meth)acrylic premix which provides a molded érticle having low
linear shrinkagg coefficient and excellent dimension stability,
éauses no dimple and whitening on the surface at the insert screw,
and the thickness varied parts, provides appearance having no un-
eveﬁness in gloss on the molded article even when the premix is
molded at é temperafure of 100C or more, gives little bdor, and-
exhibits excellent molding processability at high temperature.
The further object of.the present invention is to provide a
(meth)acrylic SMC or BMC whicﬁ is particularly useful as a raw
material of (meth)acrylic artificial marble and has excéllent
thickeniné property, and a method for producing (meth)acrylic ar-
tificial marble which has high productivity and produces
(méth)acrylic artificial marble having excellent appearance, di-
mension stability, hot water resistance.and weatherability.
The present inventors have studied to accomplish the ébove—
‘described objects, and as a résult, have found that excelleht ef-
fects can be performed by allowing a (ﬁeth)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 (meth)acrylic monomer (a) and a
(meth)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 bicyclo ring, a (meth)acrylate carrying an
ester group having a fluo;ine atom and a (meth)acrylate carrying
an ester group haning oyclic ether structure; or .

the componént (a) contains at least one (meth)acrYlate.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 tricyclo ring, and the component (C)
contains a radical polymerization initiator havxng a 10 hours
half-life temperature_of 75°C or more; or

the component (C)-Contains at least one organic peroxide

represented by any of the following general formulae (I) to

(VII):
R6 R5 R4 R3
R7 \C/ Ez/ o— 2
—_ O—R
NN -
R® /C\ O0—O0—RI1
R? E{l }\



(wherein, R' and R? represent a hydrogen atom or a tert-aikyl

group having 4 to 6 carbon atoms, and hs to RY? represent a hy-

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

CHz - CH3

| | | |
R13—C|:—0—0-—ﬁ—CHz—?H—CHg—C—-CH;; (Ir).
. |

CHg - o CHz CHj

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

OIIIS.),
CHy—CHy ' CHjy— c\ |
| l O0—0—RI15 (m)
CH2—<|:H2 CHy—CHy
CHy——CHgy

(wherein, R and RY’ 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 may be substituted by alkyl groups hav-

ing 1 to 4 carbon atoms.),

R
_R16—(|3—0—0—C—0-—CH (v)
- | |

CH3 O CHg3

(wherein, RS repres'ents_ an alkyl group having 1 to 5 carbon at-
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oms.),

CHj ' g CHjs

|- - I
R”—C—O—O—C—O—Rw—O—?—O—O—?—RW (V)

| I | _

CHg3 0. : o . CHg

(wherein, R and R'? represent an alkyl group having 1 to 5 car-
bon atoms, and R18 represents an alkylene group having 1 to 10

carbon atoms.),

CHjs

R I
-ﬁ)—O—O—C—'RZO (VD)
o - CHjs

(wherein, R%0 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

O—C(CHgy)s ' -

U
RZI——.(ID—Rzz—C—O—RZ?" vI)

S

(ID—C(CHs)s

(wherein, R?! and Rr?? rebresent aﬂ alkyl group having 1 to 6 car-
bon atoms, and R?2 represénts 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 kmeth)acrylic premix
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and a thickening agent; and a method for producing (metﬁ)acrylic
artificial marble wherein the.above—described (meth)acrylic SMC
or BMC is cured with being pressﬁrized,and heated at a tempera-
ture from 105 to 150°C.

In the present inﬁention, “(meth)acryl” means “methacryl
‘and/or acryl”.

In the present invention, by using é.(meth)acfylate 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 100C or more, gives little odor, has excellent
molding processability at high temperature, and further, useful
és a raw material for (ﬁeth)acrylic artificial marble which shows
deep appearance excellent in transpafency, and which has low
liner shrinkage coefficient and excellent dimensioﬁ stability,
-and eXcellent in hot water resistance;

Further, in fhe present invention, by using the above-
described specific fadical polymerization initiator (curing
agent) as the component (C), it becomes possible to obtain a
(meth)acrylic premix which has excellent molding pro¢essability
at high température, and further,'useful as a raw-material'fof
(meth)acrylic artificial marble which has low liner shrinkage co-
efficient and excellent dimension stability, causes no dimple and
ﬁhitening at the insert_scréw and the thickness varied parts, and

excellent in hot water resistance and weatherability.
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Furthermoie, in the present -invention, by allowing the
above-described (meth)acrylic premix to-cOntain.a thickening
agent such as.é 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 maferial.for
(meth)acrylic artificial maible.

__Fufther, in the present invention, by curing with pressur-
ing and heating the SMC or BMC,Iit becomes~possible'to prodnée in
high productivity (meth)acfylic 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. lis a schématic view showing the form of the (meth)f
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 (meth)acrylic monomer (a) constituting the (meth)~
acrylic premix of the present invention is not particularly re-
stricted in the.case when the above-deséribed radical polymeriza-
tion initiator having specific structure is used as the curing

agent (C). When the curing agent (C) is not particularly re-
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stricted,'ﬁhe (meth)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 carrjing an ester group having a bicyclo ring, a
(meth)acrylate carrying an ester group having a tricyclo 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 (ﬁeth)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 prbvide ﬁore_excellent appearance.

Among these (mefh)acrylates.carrying an estér group having
specific stfuctute,_the (meth)acrylate carrying an ester group
having a cyclohexane ring performs action that it gives excelient
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, meﬁh-
- ylcyclohexyl (meth)acrylate, dimethylcyclohexyl (meth)acrylate,
| tri—methyicyciohexyl_(meth)acrylate, tetramethylcyclohexyl
(meth)acrylate, 2-¢yclohexylethyl (meth)acrylate, 4-cyclo-
hexylcyclohexyl (méth)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 qroup having a éyclo-
hexane ring is preferably.contained in an amount in the rahge

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 resultiﬁg molded article has no un-
evenness in gloss and has excellent hdt water resistance. It is
more preferred in the range from 15 to'85% by weight, and par-
~ticularly preferred in the_:ange from 20 to 80% by weight.

The (meth)acrylate carrying an ester group having a bicyclo
ring performs action that it further reduces the liner shrinkage
coefficient of the resulting 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 havinQ a bicyclo ring include, but are not
limited to, norbornyl'(meth)acryiéte, isdbornyl (meth)acrylate,
bicyclo[3.3.1]n6nyl-9-(meth)acrylate, bicyclo[3.2.1]-octyl-2-
(meth)acrylate and the like. These may be used optionally alone
or in combination of two or more. Iscbornyl (meth)acrylate is
particular;y 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)acryiic resin composition (A). Wﬁen
the content of this (meth)acrylate is in this range, there is
tendency that the resulting molded article has no unevenness in
gldss, the linear shrinkage coefficient of the molded article de-
creases to increase dimension stability and the molded article
has excellent hot water resistance. It is'more preferred in the
range from 10 to 85% by wéight, paiticularly preferred in the

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

The (meth)acrylafe.carrying an ester group having a tricy-
clo ring performs action that it further reduces the liner
shrinkage coefficient'of the resulting molded article to give ex-
cellent dimension stability, and ﬁhat it imparts excellent hot
water resistance to the molded article. Examples of the-(meth)-
acrylate carryiﬁg an éster group having a ﬁricyclo.ring include,
but are hot limited fo, adamantyl (meth)acrylate, tricyclo[5°2-
1 -02’5]-decany1 (meth)acrylate and the like. These may be used
optionally alone or in combination of two or more.. Triéyclo[s-
2 '1.-02’6]decany1 (meth)acryl;te is pérticﬁlarly'preferred in
view of cost. |

The (meth)acrjiate carrying an ester group having a tricy-
clo ring is preferably contained in an ambunt 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 téndency that the resulting molded article has no unevenness
iﬁ gloss, the linear shrinkage coefficient of the molded article
decreases to increase dimension stability ahd the molded articlé
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 ih the range from 15 to 80% by weight.

Thel(me;h)acrYlate carrying an'ester groﬁp having a fluo-
rine atom performs actiqn that it further imparts excellent hot
water resistance to fhe resulting molded article. The ester

group having a fluorine atom in the (meth)acrylate is not par-
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ticulariy restricted, and preferably a fluoroalkyl group having 1
ﬁo 10 carbon atoms. E#amples of the (meth)acrylate carrying an
ester.group having a fluorine étom include, but are not limited
to, trifluoromethyl (meth)acrylate, 2,2,2-trifluorocethyl (meth)-
acrylate, 2,2,3,3-tetrafluoropropyl (meth)acrjlate,_2,2}3,4,4,4—
hexafluorobutyl (meth)acrylate, heptadecafluorodecyl (meth)-
acryléte and the like.' Thesé may be used optionélly alone or in
combination of two‘or more. '2,2,2-Triflu§roethyl (mefh)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 90% by weight in the (meth)acrylic resin cbmpositioh (7).
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 exéellent 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.

-Thé.(meth)acryléte carrying an ester group having a cyclic
éther structure performs -action that it fufther reduces odor of
the acrylic premix in molding processing at high temperature, and
impart excellent handling property. Examples of the (meth)-
acrylaté carrying an ester group having a cyclic ether structufe
include, but are not liﬁited to, glycidyl'(ﬁeth)acrylate, tetra-
hydrofurfuryl (meth)aérylate and the like. These may be used op-

tionally alone or in combination of two or more. Tetrahydrofur-
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furyl (meth)acryiate is particularly preferred in view of ability
to reduce odor. | |

The (meth)acrylate darrying an ester group having a cyclic
ether structure is preferably contained.in an amount in the range
from 5 to 90% by weight in the (meth)acrylic resin_compbsition
(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 (ﬁeth)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 atomé, hydroxy alkyl (meth)acrylates, benzyl
(meth)acrylate, (meth)acrylic acid, metai salts of (meth)acrylic
acid, (meth)acrylic aﬁides 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 mgthacrylate is prefera-

"bly contained in an amount not more than 50% by weight in the
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(meth)acrylic resinlcomposition (A). When the content of methyl
: ﬁethacrylate is in this range, there is tendency that the result-
ing molded article has no unevenness in gloss. It is more pre-
ferred in thé range not more than 40%_by weight, and particularly
p;éferred in the rahge not more than 35% by weight.

Fﬁrther, to contain a polyfunctional monomer as the compo-
nent (a) is preferred since then the resuiting molded article
tends to be endowed with excellent mechaniéal strength, solvent
resistance, heat résistance 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-butyiene.glycol di(meth)acrylate, 1,6-hexanediol
di(meth)acrylate, dimethylolethane di(meth)acrylate, 1,1~
dimethylolproéane di(meth)acfylate, 2,2—dimethylolpro§ane diQ
(meth)aciylate, trimethylolethane tri(meth)acrylate, trimethylol-
prdpane tri(meth)acrylate, tetramethylolmethane di(meth)acrylate,
tetramethylolmethane tri(meth)acrylate, tetramethylolméthane |
tefra(meth)acrylate, neopentyl giycol di(meth)acrylate, polyfunc-
tional esters of (meth)acrylic acid with polyhydric alcohols
[polybethyleﬁe 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'polyfunc;ional monomer

is preferred since then a molded article having extremely excel-
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lent surfacé 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 poséible to usé neopentyl
glycol dimethacryiate and/of 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 prefefably
contained in an aﬁount in the range from;l to 50% by weight in
the (meth)acrylic resin composition (A) for obtaining more effi-
- ciently the above-described effects. It is more préferred in the
range from 3 to 40% by weight, and pafticularly preferred in the
range from 5 to 30%'5y weight.

The amount of the qomponent (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 preseﬁt invention, and physical properties such as
mechanical strength when ﬁhis (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)acry;ic pfemix 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 polyfunctioﬂal'mcnomers such as divinylbenzene and triallyl
isocyanurate.

The (meth)acrylic polymer (b) qonStituting the (meth)-
acrylic premix of the present inventibn is a polymer qbtained by
polymerization using a (meth)acrylic 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, 6r may be used in combination of
two or more to obtain a copolymef, and further, optionally a
polyfunctional monomer may be copolymerized.

- The amount of the-component.(b) is not particularly re-
stricted, but the coﬁponent (b) is preferably contaiﬁed in an
amount in the range from 10 to 90% by weighf in the (meth)acrylic
resin composition (A) in view of workability of the (mefh)ac;ylic
premix of the presen£ invention, and physical properties such as
ﬁechanical,strength when this (meth)acrylid premix is used aé 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-
crdsé-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 flowébility of the resulting (meth)acrylic resin composi-
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tion (A) and the mechanical strength of the resulting molded ari
ticle. |

Component (b) can'be produced by a known polymerizatién
method such as a solution polymerization method, bulk polymeriza-
tion method, emulsion polymerization method, and suspension po-
lymerization methqd,‘-

In the present invention, the. (meth)acrylic resin composi-\
tion (A) may be a compds;tion obtained bf dissolving the compo-
nent (b) into the coﬁponent (a), a composition obtainéd.by par-
tially polymerizing the compénent (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 polynerizing the com-
poqent (a) 6r by further adding the component (b) into the above-
mentioned partial polymer. | |

- Examples of the iﬁorganic fiiler (B) constitutipg'the
(meth)acrylic premix.of the present invention include aluminum
hydroxide, silica, amorphous silica, calcium éarbonate, 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, aiuminum_hydroxide, silica, amorphous silica
and glass powder are prefefred 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'weighf; 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 perts by weight, it tends to become 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 resuiting molded article
tends to be suppressed. It is more pfeferred in.the rehge from 50
to 350 parts by weight, and particularly preferred in the range
from 100 to 250 parte 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 prefefably contains a radical polymerization initiator having
'5 10 hours half-life temperature of not less than 75°C. When the
(meth)acryiic monomer (a) is not particularly restricted, at
least one radical pelymerization initiatorl(e;ganic pefoxide)
represented by any of the above-described general formulae (I) to
(VII) is preferably contained. 'These radical polymerization ini-
tiators having specific structures perform 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 polymefization 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 (meth)acrylate [compo-
nent (a)] selected from the group consisting of a (meth) acrylate
carrying an ester group having d bicyclo ring and a (meth)-
acfylate carrying an ester group ha&ing a tricyclo ring since
then the linear shrinkage coefficient can be further'reduced.

Among these radical polymerizétion initiators, an initiator
represénted by the general formula (I), (III), (VI) or (VII) per-
foims actipn that it imparts excellent hot water resistanée to
the resulting molded article, and the initiator is preferably
uséd togethei with at least one'(meth)acrylaﬁe [component (a)]
selected from the grqup cdnsisting 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-
iﬁg an ester group having a tricyclo ring and a (meth)acrylate
carrying an eéter 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)'of (V) performs ac-
tion that it imparts excellent hot water resistance to the re-
sulting molded article, and the initiator is bfeferably used to-
gether with at leastlone (meth)acrylate [component (a)] selected
from the group consisting of a (meth)acfylate carrying an ester
group having a cytlohexane ring, a (meth)acrylate carryihg an es-

ter group having a bicyclo ring, a (meth)acrylate-carrying an es-
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ter group having a tricyclo ring, a (mefh)acrylate carrying an
ester group having a fluorine atom and é (meth)acrylaﬁe carrying
an ester group having a cyclic ether grdup since then the hot wa-
ter resistance of the resulting molded article further increases.
Examples of R! and R? in the genéral'formula (I) include hy-
drogen atom, t-butyl group, t-pentyl group and t-hexyl'grOup. Rl
and R? may represent différent groups. Examples of R} to R'? in-
clude 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. R® and R!? may represent different
groups. Amonglthem, R! and R? preferably represent a t-butyl

r1? preferably represent a hy-

- group or t-hexyl group, and R to
drogen atom or methyl group.
Specific examples of thé radical éolymerization initiatdr
representéd by the_generai formula (I) include 1,1-bis(t-hexyl
peroxy)3,3,5-trime£hylcyclohexane (manufaétured by NOF Corp.,.
trade name: Perhexa TMH, 10 hours half-life temperature = 87?3)
in which R! and R? represent t-hexyl group, Rﬁ, R® and R’ repre-
sent methyl group and other Rs represent hydrogen atom, 1,1-
bis(t-amyl peroXy)3,3,5-trimethy1cyclohexane (manufactured by
Kayaku Akzo qup., trédé,name: KD-2, 10 hours half-life tempera-
ture = 86°C) in which R' and R? represent t-amyl group, R°, R® and
R® represent methyl group and other Rs represent hydrogen atom,
1,1-bis(t-hexyl peroxyjcyclohexane (manufactured by NOF Corp.,
trade name: Perhexa HC, 10 hours half-life temperature = 87°C) in

which R' and R? represent t-hexyl group, R?_to R}Z represent hy-
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drogen atom, 1,1-bis(t—butyi peroxy)3,3,5—t£imethylcyclohexane
(manufactured by NOF Corp., trade name: Perhexa 3M, 10 hours
half-life temperature = 90°C) in ﬁhich R;_and-R? represent t-
butyl grbup, RS, R® énd R® represent methyl group and other Rs
represent hydrogen atom,'di-t-buty1 peroxy-2-methylcyclohexane
(manufactured by NOF Corp., trade name: Perhexa MC, 10 hours
half-life temperéture = 83°C) in which Rl and R? represent t-
butyl group, R3 represents a methyl group and other Rs represent
hydrogen atom, 1,1-bis(t-butyl peroxy)cyclohexane (manufactured
by NOF Corp., trade name: Perhexa C, 10 hours half-life tempera-
ture = 91C) in which R' and R? represent t-butyl group, and R to
r? représents hydrogen atom, and the like.

Examples of Ri3_in the general formula (II) include methyl
group, ethyl group, n-propyl group, i;propyl group, n-butyl group,
sec-butjl group, t-butyl group, n-pentyl group, neopentyl group
and the like. Aﬁong them, metﬂfl group and ethyl group are pre-
ferred, and ethyl Qroup 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, 10 hours half-life temperatu:e = 97°C, or manufac-
tured by;Kayaku Akzo Corp., trade name: Trigonox 42, 10 hours
half-life temperaturel= 100°C) in which R 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 = 95C) in which RS
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represents ethyl group having 2 carben atoms, 1,1}3,3-tetfa—
methylbutyl peroxy-3,5,5-trimethylhexanocate (manufactured by Kay-
aku Akzo Corp., trade name: KD-78, 10 hours half-life temperature
. = 86°C) in which rR13 represents neopentyl'grbup having 5 carbon
atoms, and the like..

Examples of R and k;s in the general formula (III) include
hydrogen atom, t-bufyl, t-pentyl group, t-hexyl group and the
like. R and RV may represent different groups. Among them,
t-butyl group is particulariy preferred.

Specific examples of the radical polymerization initiator
represented.by the general formula (III) include 1,1-bis(t-butyl
peroxy)cyclododecane(manufactured by NOF Corp., trade name: Pef-
hexa CD, 10 hours half-life temperature = 95°C) in which R'* and
represent t;butjl gfoﬁp, and the like.

Examples of R1® in the general formula (IV)_include-methyl'
group, ethyl group, n-propyl grbup, i-propyl group, n-butyl group,
i-butyl group, sec-butyl group, t-butyl group, n-pentyl group,
neopentyl group and the like. Among them, alkyl groups having 1
to 3 carbon etoms are preferred, and a methyl group is particu-
1af1y preferred.

Specific. examples of the radical polymerizationlinitiator
represented by the general fermula (1IV) include t-butyl peroxy-
isqpropyl carbonate (manufacﬁured by NOF Corp., trade name: Per-
butyl 1, 10 hours_half-life tempefature = 99?3,lor manufactured

by Kayaku Akzo Corp., trade name: Kayacarbon BIC-75, 10 hours

half-life tempefature = 97C) in which R!® represents methyl
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group having one carbon atom, t-hexyl peroxyisopropyl carbonate
(manufactuj:ed by NOF Corp., trade name: Perhexyl I, 10 hours
"half-life temperature = 95°C) in which Rls_ represents n-propyl

group having. 3 carbon atoms, and the like.

R17 R19

Examples of and in the general formula (V) include
methyl group, ethyl group, n-propyl group, i-propyl group, n-
butyl group, i-butyl group, sec-butyl group, i:-butyl group, n-

pentyl group, neopentyl group and the like. R

7 and RY® may rep-
resent different groups. Among them, alkfl groups having 1 to 3
carbon atoms are preferred, and methyl group is par-ticularly. pre-
ferred. ~ Examples of R*®. include methylene group, ethylene group,
n-pfopylene group, i-propylene group, n-butylene group, i-buty-
lene group, sec-butylene group, t-butylé_ne group, n-pentylene
group, h—hexylene gréup , n-heptylene group, n-oOctylene group; n-
nonylene group, n-decylene group and the like. Among them, al-
kylene groups having 2 tb 6 carbon atoms are preferred, and a n-
hexylene group is particularly preferred. . |

| Specific exampleé of the radical polymerization initiator
represented by the general formula (V) include 1,6-bis(t-butyl .
peroxycarbornyloxy)hexane (inanufac_tured by Kayak_u; Akzo Corp.,

trade name: Kayarene 6-70, 10 hours half-life temperature = 97°C)

R17 R19

in which and repres'ent methyl group having one carbon
atom, and R1® represenfs a n-hexyle.ne group having 6 carbon atoms,
aﬁd the like. |

Examéles of R® in the general formula (VI) include ethyl

group, n-propyl group, i—pfopyl group, n-butj(l gx_'oup} i';-butyl
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group, sec-butyl.group, t-butyl, n-penty; group, n-hexyl group
and the like. Among them, an ethyl group having 2 carbon atoms
dr a n-propyl group having 3 carbqn atoms is preferred.

' Specific examples of the radical polymerization initiator
represented by the genéral formula (VI) include't-amyl peroxy
benzoate (manufactured by Kayaku'Akzo Corp., trade name: KD-1, 10
hours half-life temperatﬁre = 100C) in whiéh'R?O represents
ethyl group having 2 carbon atoms, t-hexyl peroxy benzoate
(manufactured by NOF éorp., trade name: Perhexyl Z, 10 hours
half-life temperature = 99°C) in which r?0 represents n-propyl

group having 3 carbon atoms, and the like.

R21 R23

Examples of and in the general formula (VII) include
methyl group, ethyl group, n-propyl group, i-propyl group, n-
butyl group, i-butyl group, sec-butyl group, t-butyl group, n-

R21

pentyl group, n-hexyl group and the like. Among them, pref-~

erably represents methyl group, and R preferably represents n-

R?? include a methylene group, ethylene

butyl group. Examples of
'group, n-propylene group, i-propjlene group, nébutylepe group, i-
butylene group, sec-butylene gfoup, t—butyleng group, n-pentylene
grbup, n—hexyiene group, and the like. Among them, an ethylene
group is preferred.

Specific exémples of the radical polymérization initiator
represented by the general formula (VII) include n-butyl-4,4-
bis(t-butyl peroxy) vaierate (manufactured by NOF Corp., trade
name: Perhexa V, 10 hours half-life temperatﬁre = 105??, or manu-

factured by Kayaku Akuzo Corp., trade name: Trigonox 17/40, 10
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hours half-life temperature = 110°C) in whiéh.Rgl represents

R23

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

rR%*? represents an ethylene group

group having 4 carbon atoms and
having 2 carbon atom, and the like.

The radical polymerization initiators (§rganic peroxides)
represented by any of the.general formulae (I) to (VII)_liéted
above may be used alone, or fwo or more of them which aré repre-
sénted by the same general formula or different general formulae
may be used together. Further, the radical polymerization ini-

tiator represented by any of the general formulae (I) to (VII)
may be optionally used'together with various curing agents such
as other oiganic perokides or azo-based compounds.

Further, when the (meth)acryiate.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, and various curing agents such as other
organic peroxides or azo-based compounds cén be used as the com-
ponent (C). _Specific exémples of the curing agents used in this
case include organic peroxides such as t-butyl peroxy-2-ethyl
hexanoate (manufactured by NOF Corp., trade names Perbutyl 0, 10
hours half-life temperature = 72°C), benzoyl perox1de (manufa-
ctured by NOF Corp., trade name: Niper BW, 10 hours half-life
temperature = 73°C), t-butyl-peroxy isobutyrate (manufactured bi

NOF Corp., trade name: Perbutyl IB, 10 hours'half¥life tempera-

ture = 77C), 2,2-bis(4,4—di¥t-buty1 peroxycyclohexyl )propane
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(manufactured by ﬁOF Corp., trade name: Pertetra'A, 10 hours
half-life temperature = 95C), t-butyl peroxy laurate (manufa-
ctured by NOF Corp., trade name: Perbutyl L, 10 hoursehalf—life
temperature = 98°C), diethylene giycol—bis(t—butyl peroxy carbon-
are) (manufactured by Kayaku Akuzo Corp.,-trade name: Kayarene O-
50, 10 hours half-life temperature = 97C), t-butyl peroxy-z—
ethylhexyl carbonate (manufactured by NOF Corp., trade name: Per-
butyl E, 10 hours half-life temperature = 99°C), 2,5-dimethyl-.
2,5-di(benzoyl peroxy)hexane (manufactured by NOF Corp., trade
name: Perhexa 25%, 10 hours half-life-temperature.= 10073), t-
butyl peroxy acetate'(manufactured by NOF Corp., trade name: Per-
butyl A-50, 10 hours half-life temperature = 102°C), t-butyl per-
oxy benzoate (manufactured by NOF Corp{, trade name: Perbutyl 7,
10 hours half-life temperature = 104&3), 2,2-bis(t-5utyl per-
oxy)butane (manufactured by NOF Corp., trade name: Perhexa 22, '10
hours half-life temperature = 103°C), dicumyl peroxide (manufa-
ctured.by NOF Corp., trade name: Percumyl D, 10 hours half-life
temperature ='116?3),'2,5-dimethyl-2,5-di(t;butyl peroxy)hexane
(manufactured by NOF Corp., trade name: Perhexa 25B, 10 hours
half-life temperature = 1187C), t—bﬁtylcumyl peroxide (manufa-
ctured by NOF Corp., trade name: Perbutyl C, 10 hours half-life

. temperature = 120°C), 1,3-bis(t-butyl peroxyisopropyl)benzene
(manufactured by Kayaku Akuzo Corp., trade name: Percadox 14, 10
hours half-life tempereture = 12133) and dibutyl peroxide

(manufactured by NOF Corp., trade name: Perbutyl D, 10 hours

half-life temperature = 12413)} azo compounds such as 2,2’'-
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azobis(2,4-dimethylvaleronitrile) (manufactured by WAKC PURE
CHEMICAL INDUSTRIES, LTD., trade name: V-65, 10 hours half-life
temperature = 51C), 2,2’-azobisisobutyronitrile)'(manufactﬁred
by WAKO PURE CHEMICAL INDUSTRIES,. LTD., frade name: V-60, 10
hoﬁrs half-life temperafﬁre = 65C) and 1,1’ -azobis(cyclohexane-
' 1—carbonitfile) (manufactured by WAKO PURE CHEMICAL INDUSTRIES,
LTD., trade name: V-40, 10 hours half-life temperature = 88°C);
and so on. Among theﬁ, it is preferable to use curing agents"
,having a 10 hours half-life temperature of 75°C or more. These
may be used alone or in combination Qf two or more. Further,
these may be used together with the radical éolymerization ini-
tiator répresented by any of the geﬁéral'formulae (I) to (VII).
The content of the component (C) is in the range from 0.01
to 20 parts by weight based on 100 parts by weight of the (meth)-
acrylic resin composition (A). When this conteht is 0.01 part by
weight or more, there is tendency that the curing property of the
(meth)acrylic é;émix of the present invention is sufficient, and
-the linear shrinkage coefficient of:the resulting molded article
decreases in the case when the radical polymerization initiator
represented by any of the general formulae (I) to (VI) is used,
the ﬁot water resistance is more excellent in the case whén_the
radical polymerizatibn initiator represented by the generai for-
mula (I) or (IIIj is used and the weatherability is more-ekcel-
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 the resulting molded article having no dimple and
whitening occurred at the insert screw and the thickness varied
parts. It is mére preferred in thé ranée from 0.1 to 10 parts by
weight. |

Further, granite-like artificial marble having grain pat-
terﬁ can be obtained by compounding an inorganic filler-cont-
aining resin partiéle into the (ﬁeth)acrylic premix of the pres-
ent invention and molding the resulted mixture. The amount com-
pounded of the inorganic filler-containing resin particle is not
particularly restricted, and preferably in the range from 0.1 to
200 parts by weight based oh 100 parts by weight of the (meth)-
acrylic premix. When this amount compounded is 0.1 part by
weight or more, there is tendency that grain pattern excellent in
deéign is obtained, and When not mo#e than 200 parts by weight, |
there is tendency that the kneading property in producing the
(meth)acrylic premi# is excellent. More preferably, it is in the
range from 1 to 100 parts by weigﬁt.

As the resin constituting the inorganic filler-containing
resih 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 likelcan be listed. A cross-linked
(meth)acrylic resin is preferablé since it exhibits high affinity
with the (meth)acrylic resin composition (A) used in the_presént
invention and a molded article hafing beautiful appearance is ob-

tained when this cross-linked resin is used. Further, this
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créss-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 preferablj in the range from 1 to
500 parts by weight_based on 100 parts by weight of a resin con-
sﬁituting the inorganic filler-cdntaining resin particle. When
this content is 1 part by weight or more, there is tendency that
the heat resiétance of the resulting molded articie is excellent,
and when not more than 500 parts by weighﬁ, there is tendency
that it become possibles to impart marble-like deep excellent
te#ture to the resulting molded article. | |

As this inorganic filler, aluminum hydroxide, silica, amor-
phous silica, calcium carbonate, barium sﬁlfate, titanium oxide,
calcium phosphate, talc, mica, clay, glass powder and the like
can 6ptionally be used approériately. Particularly, when a gran-
ite-like artificial marble is produced,-aluminﬁm,hydro#ide, sil-
ica, amorphous silica and glass powder afé preferred as the inor-
ganic filler.

The.process for producing the inorganic filler—containing
resin particle is not particularly restricted, and for example,
fhere 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 methdd and the like is grouﬁd clas~
sified through a sieve. For example, a method in which (meth)-
acrylic artificial marble is grouﬁd and classified is preferred.

In the present invention, it is possible to use one inor-
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ganic filler-containing resin particle or two or more inorganiq
filler-containing resin particles having different colors and
particle sizes. The particle size of the inorganic filler-
coﬁtaining resin particle is not particularly restricted provided
it is not more tﬁan the thickness of thé.resulting ﬁolded article.
| The (meth)acrylic premix of the preéént invention may be

subjected without any treatment to heat curing or redox curing,
or a thickening agent may be added to the (meth)acrylic premix to
produce a (meth)acryiic SMC or BMC, then, the SMC br BMC may be
cured with being heated and preésurized. Particularly, the
method in which a (meth)acrylic SMC or BMC is pﬁoduced before
curing with heating and pressurizing is préferable from the view-
point of productivity. |

The thickening agent which is used when a (meth)acrylic SMC
‘or BMC is produced is not'particularly restricted, and for exam-
ple, a magﬁesium 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 molded articlé tends fo be ex-
cellent. | |

The 6ontent of this polymer powder is not particularly re-
stricted, and preferably in the range from 0.1 to 100 parts by
weight based on 100 parts by weight of the acrylic resin composi-
tion (A). When this content is 0.1 part by weight or more, there
is tendency that high thickening effect is manifested, and when
not more than 100 parfs by wéight; there is tendency that the’

dispersibility of the polymer powder is excellent and advantage
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in cost is obtained. Preferably, it is in the range fromll to 80
parts by weight. |

This polymer powder used as a thickening agent is not par-
ticularly restricted, and can be appropriately selected according
to demands. For example, the inorganic fillef-containing resin
particle described above can be used as a thickening agent. How-
ever, it is pfeferéble to use a polymer powder having a bulk den-
sity in the range from 0.1 to 0.7 g/mi, an oil absorption in a
linseed oil in_the'rénge from 60 to 200 m1/100 g, and a degree of
swelling in methyi methacryiate of 16-fold or more. When such a
specific polymer powder is used as a thickening agent, there is
tendency that a (me;h)acrylic.SMC or BMC excellent in handling
property and productivity is obtained, and a molded article hav-
ing excellent appearance is obtaihed.

The reason for the above—deécribed definition is that when
the bulk density of the polymer powder is 0.1 g)ml or more, the
polymer powder does not easily scatter, the yield in producing
the powder increases, dusting in adding the polymer powder to the
(meth)acrylic premix and mixing them decreases, and workability
bedomes excellent, and when the bulk density is_not more than 0.7
g/ml, it becomes possible to obtain sufficient thickening effect
by using a small amount of the polymer pbwﬂer, and thickening 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, and more preferably in

the range from 0.2 to 0.6 g/ml.
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Another reason for.the above-déscribed definition is that
when the oil absorption in a linseed oil of the polymer powder ié
60 m1/100 g or more, it becomes possible to obtain sufficient
thickehing effect bj using a small amount of the polymer powder,
and the thickening period of time_becomes shorted, therefore,
productivity is improved and advantage in cost is obtained, and
" when the oil absorpfion'is not more than 200 m1/100 g, the dis-
persibility of the polymer powdér'into the (meth)acrylic premix
becomes exéellent and'therefore, the kneading property in produc-
ing the (meth)acrylic SMC or BMC becomes excellent; This oil ab-
sorption is preferably iﬁ the range from 70 to 180 m1/100 g; and
more preferably in the range from 80 to 140 ml/100 g.

Furthef reason for the above—describea definition is that
when the degree of éweiling in methyl methacrylate of the polymer
powder is 16-fold or more, the effect for thickening the (meth)-
acrylic premix becomes sufficient. This degree of swelling is
preferably 20-fold or more.

This polymer powder is a nonréross-linked pdlymér'powder or
cross-linked polymer powder, and preferably a noh-cross-linked
poiymer powder. The reason for this is that whén the polymer
powder is a non-cross-1linked polymer powder, sufficient thicken-
ing effect is obtained in short périod of.time, and in the case
when a (meth)écrylic SMC or BMC containing this polymer powder is
used for producing granite-like artificial marble, there is ten-
dehcy that clearness of grain pattern is iméroved_and unevenness

in grain pattern disappears. Such tendency is supposed to occur
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since after the non-cross-linked polymer powder swells in the
(meth)acrylic premix( a part or all of which is quickly dissolved
even at room temperature. In the present invention, the non-
crdss-linkéd polymer powder means a polymer powder at least of
which surface part is constituted from a non-crqss-linked pdlymer
powder.

The weight—average-molecular weight of the polyme;_powder
used in the present inventioh_is not particularly restricted; and
preferably in the range from 100,000 to 2,000,000. When this
weight-average moiecular weight is 100,000'or more, there is ten-
dency that sufficient thickening effect is obtained in short pe-
riod of tiﬁe, and in the case when a (ﬁeth)acrylic SMC oxr BMC
containing this polymer powder is used for producing granite-like
artificial marble, there is tendency that clearness of grain pat-
tern is improved and unevenness in grain pattern disappears.
Further, when this weight-average molecular weight 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. This weight-average
molecular weight is more preferred in the range from 300,060 to
2,000,000, and particularly preferred in the range from 400,000
to 1,000,000.

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 160 m?/g. .When, the specific surface area

of the polymer powder'is 1 m?/g or more, there is tendency'that
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the solubility of the polymer powder in the (ﬁeth)acrylic premix
is remarkably improved and a part or all-of the polymer powder is
dissolved in the acrylic premix, therefore, sufficient thickening
,effect is obtained by using a small-amount of the polymer powder,
thickening in short period of time becomeées possible and produc-
tivity is improved, and further, in thé 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 unevennesé in grain pattefn dis~
appears. When this specific surface area is not more than 100
n@/g, the dispersibility-of the.poiymer powder into the (meth)-
acrylic premix becomes excellent and_therefore, the kneading
property in producing the (meth)acrylic SMC ér BMC becomes excel-
lent. This specific'surface area is more preferred in the range
from 3 to 100 m?/ g, and particulérly preferred in the range from
5 to 100 m%/ gq. | |

The averége parficle size of the polymer.powder is not par-
ticularly restricted, and préferabiy in the range from'l'to 250
pm. When the aVerage particle size of the polymer powder is 1
4m or more, there is tendency that the dusting of the polymer
powder reduées and the handling property'of the polymét powder
becomes excellent, and when not more than 250-unu tﬁere 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 pm, and particularly preferred in the range from
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10 to 70 pm.

The polymer powder used in the present invention is pref-
erably a secondary agglomeréte which is obtained by agglomerating
primary particles each other. When the polymet particle is in
the form of the secondary agglomefate, there is tendency that the
absorption speed of the component (a) is fast and the thickening
property becomes extremely excel;ent.

In this case, the average particle size of the primary par-
ticle of the polymer:powder is preferably in the range from 0.03
to 1 unu' When the average particle size of fhe primary particle
is.0.03 um or more, there is tendency that the yield in produc-
iﬂg the polymer powder which is the secondary agglomerate is ex-
cellent, and when not more than 1 pgm, there is tendency that the
sufficient thickening effect is obtained by using a small amount
of the polymer powder, thickening is possible in short period of
time, productivity increases, and in the case when a (meth)-
acrylic SMC or BMC containing this polymef 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 ih the range from 0.07 to 0.7 um.

As the polymer constituting the pqumer particle, various
bolymers can be approériately selected according to demands and
are not particularlyurestricted, 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 examplesIOf the constituent components (monomers and
the like used for polymerization) of the polyﬁer powder include
monofunctional monomers such as an alkyl (meth)acrylate carrying .
an alkyl group having 1 to 20'ca:bon atoms, hydroxyalkyl (meth)-
acrylate, benzyl (meth)acrylate, (meth)acrylate having a cyclo-
hexane ring, (meth)acrylate having a bicyclo ring, (meth)acrylate
ha#ing a tricyclo ring, (meth)acrylate carrying an ester group
having cyclic ether structure, (meth)acryléte carrying an ester
group having a fluorine atom, (meth)acrylic écid, metal salt of
(meth)acrylate, (meth)acrylamide,'fumafic acid, fumarate, maleic
acid, maleate,.ardmatic vinyl, vinyl acetate, (meth)acrylonitfile,
vinyl chloride and maleic anhydride; polyfunctional monomers such
as ethylene glycol'di(meth)acrylate, propylene glycol di(méth)-
acrylate, 1,3-butylene glycol di(meth)acrylate, 1,4-butylene gly-
col di(meth)acrylate, 1,6-hexane diol di(meth)acrylate, dimethy-
lolethane di(meth)acrylate, 1,1l-dimethylolpropane di(meth)-
acrylate, 2,2-dimethylolpropane di(meth)acrylate, trimethylole-
thane tri(meth)acrylate, trimethylolpropane tri(meth)acrylate, |
;tetramethylolmethane di(meth)acrylate, tetramethylolmethane tri-
{meth)acrylate, tetramethylolmethane tetré(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 two or more of them may be

combined and copolymerized according to demands. It is prefer-
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able to use a (meth)acrylic monomer in view of affinity with the
monomer (a) constituting the (meth)acfylic premix.

Further, the polymer powder used in the present invention
can be formed as a polymer powder having so-called core/shell
structure constituted from core and shell phases made from poly-
mers having different chemical cqmpositions, structures, molecu-.
lar weights and the like each other. 1In this case, the core
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.

As the constituent components of the core and sheil phases
of the polymer powder, for ekample; the various coﬁponents as ex-
emplified as constituent components of polymer powder. These
~ also may be polymerized alone;.or two or more of them ﬁay be com-
bined and copolymerized! It is preferable to use methyl meth-
acrylate as a main component in the shell phase, since.then af-
lfinity with a monomer éomponent constituting the (meth)acrylic
premix is improved.

Further, the polymer powder may contain an inorganic filler,
however, it is préferable to contain no inorganic filler for fur-
ther enhancing thickening effect.

| The method for.producing the ﬁolymer powder. is not particu-
larly restrictéd, and for example, known methods such as bulk po-
lymerization, solution 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 drying,
'acid/salt coagulation or the like to obtain a polymer powder is
preferable since it has excellent production efficiency.

Further, various additives such as reinforcing fiber like
glass fiber, and carbon fiber,-coioring_agent, low profile agent,
internél releasing agent, polymerization inhibitor and the like,
in addition to the abpve-described polymer pbwder (thickening
agent), can be optionally added to the (meth)acrylic premix of
the present inﬁention. | |

The method fof mixing various constituent components to ob-
tain the (meth)acrylic premix of the preseﬁt invention is not
particularly restricted provided it ié a method in which sub-
stances having high viscosity can be mixed efficiently. For ex-
ample, a kneader; mi#er, foll and extruder can be used.

Further, the above-describedlknown various mixing appara-
tuses can be used also in producing.a (meth)aCrylic SMC or BMC by
thickening the (meth)acrjlic premix of_the;present invenfiﬁn.
Particularly when a non—érdss-linked polymer having the above-
described specific bulk density and oil absorptibn is used as a
thickening agent, since the acrylic 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, various constituent
components can be uniformly mixed and simultaneously 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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processed into a (meth)acrylic SMC or BMC, then, cured with Béing
heated and pressurized to produce artificial marble, the produc-
tioﬂ can be conducted by known methods such as a compression
molding method, injection molding method; transfer molding method
and extrusion molding method.

In this case, the heating temperature is not particularly

restricted, and preferably in the range from 105 to 150?3. When
the heating temperature is 105°C or more, there is_tehdency that
heating with stream becomes possible, heatihg cost iowers, and
the curing time can be shortened and the productivity increases.
On the othef hand, when the heating temperature is hot more than
150°C, there is tendency that-the linear shrinkage coefficient of
the resulting molded article decreases, and occurrence of dimple
and whitening at the insert screw and the tﬁickness varied parts
of the resulting molded article tends to be suppressed. The
heating temperature is more preferred in the range from 105 to
140C, and barticularly preferred in the range from 110 to 130C.
Further, when curing with heating and pressurizing is cpnducted,
a upper mold and a ldWer mold may be heated at different tempera-
tures in the above-described temperature range.

The'coﬁpression pressure is preferably in the range from 10
to 200 kg/cm?. Whén the campfessidn pressure is 10 kg/cm? or
more, there is tendency that the filling property of a (meth)-
acrylic SMC or BMC into a moid is excellent, and when the com-
pression pressure is not more than 200 kg/cm?, there is tendency

that excellent appearance of the iesulting molded article having
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no dimple is obtained. This compressioh pressure is more pre-
ferred in the range ffom 20 to 150 kg/cmz.

The molding time may advantageously be selected appropri-
ately accofding to the thickness bf the resﬁlting molded article.

The present invention will be explained in detail with re-
ferring to examples. Part(s) and % in the examples are all by
weight unless otherwise‘stated,
" <Measurement of linear éhriﬂkage coefficient of molded article>

Thé actual size (L mm) of a molded article was méasured,
and shrinkage extent based on the size of a mold (Lp mm) was cal-
culated accOrdinQ to the following equation.

Linear shrinkage coefficient (%) = {(LoL)/Lg} X 100 (%)
<Hot water resistance of molded article>

A molded plate-wés immersed in hot water of 9813 for 120
hours, and changes in color prope;ties (whiteness, color differf
ence, yellowing) were compared'based on the plate before the im-
-mersion.
<Weatherability of molded article>

A molded article was subjected to accelerated weafhering
test using Sunshine Wéatherometer WEL-SUN-DC type manufactured by
Suga Shikenki K.K., under conditions of a bléck panél'temperature
of 63°C, a rainfall (spraying) time of 12 minutés during 60 min-
utes, and a treating time of 500 hours, and changeé in color
properties (whiteness, célor difference, yellowing) before and
after the test were e&éluated according to JIS 2 8730-1980.

<Physical property of polymer powder>
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Average particle size: It was measured using laser scat-
tering particle sizé'diStribution analyzer (LA-910, manufactured
by HORIBA Ltd.) |

Bulk density: If was measuréd'égcording to JIS R 6126-1970.

Oil absorption: It was measured according to JIS K 5101-
1991, and time directly before a puﬁty—like lamp is steeply sof-
.tened with the last one drop of linseed oil was recognized as |
terminal point.

Specific surface area? It was measured by a.nitrégen ad-
sorption method using a surface area meter SA-6201 (manufactured
by HORIBA Ltd.).

Weight average molecular weight: MEasured.value by GPC_
method (in terms of polystyrene) was calculated.'_

Degree of swelling: A polymer powder was chérged in a 100
ml measuring cylinder, the cylihder wés'tapped weakly several |
times to compact the powder to 5 ml, then, to this was charged
methyl methacrylate cooled to 10°C or lower so that the total
amount was 100 ml, and the mixture w&s stifred_quickly until the
mixture became totallf ﬁhiform, then, the measuring cylinder was
kept in a thermostat at 25°C for 1 hour, thée volume of the poly-
mer powdér layer éfter 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 cdoling tube,

thermometer, stirrer, dropping apparatus and nitrogen introducing
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tube was charged 925 parts of distilled water, 5 parts of sodium
_alkyldiphenyl ether disulfonate (manufactured by Kao Corp., trade
name: Pelex SS-H), and i part of'potassium peréulfate, and the
resulting mixture was heated at 70C with stirriné under nitrogen
atmosphere. To this was added a mixture of 500 parts of methyl
methacrylate and 5 parts of sodium dialkylsulfosuccinate |
(manufactured by Kao Corp., trade name: Pe1ex OT-P) dropwise over
3 hours, then, kept for 1 hour, and further heated up to 80°C and
kept for 1 hour for éompleting emulsion polymerization;.to obtain
an emulsion containing a polymer primary particle having an aver-
age particle size of 0.08 um.

The resulted eﬁulsion was spraybdried uéing spray drier L-8
manufactured by OHKAWARA KAKCHKI Co. Ltd. at inlet tempera- |
ture/outlet temperature = 150C/90°C, to obtain a non-cross-

- linked polymei powder (P-1) containing a sécondary agglomerate
partiéle haviné an average particle size of 30 um. 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 ml1/100 g, a spe-
cific surface area of 51 m?/g and a weight-average molecular
weight of 600,000, and this polymer powder was coﬁpletely dis-
solved in methyl methacrylateiand had a degree of swélling of 20-
fold or more.

(2) Production Example of polymer pbwder kP-Z)

Into a reaction apparatus equipped with a cooling tube,
thérmometer, stirrer, dropping apparatus and nitrogen introducing

tube was charged 925 parts of distilled water, 5 parts of sodium
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alkyldiphenyl ether disﬁlfonafe, and 1 part of potassium persul-
fate, and the resulting mixture was heated at 70%3 with stirring
under nitrogen atmbsphere{ To this was added a mixtu:e of 149.85
parts of methyl methacrylate, 0.15.parts of 1,3-butylene glycol
dimethacrylate and 5 parts of sodium dialkylsulfosuccinate'drop-
wise over 1.5 hours, then, kept for 1 hour, subsequently 350
parts of methyl methacrylate was addéd td the mixture dropwise
over 3.5 hours, then kept fbr 1 hour, and further heated up to
80°C and kept for 1 hour for completing emulsion polymerization,
to obtain an emulsion containing a polymer primary partidleihav-
ing an average parficle size of 0.10 gm.

The resulted emulsion was spray-dried. in the same manner as
for the polymer powder (P-1), to obtéin a-polymer pbwder (P-2)
which contains a secondary agglomerate particle having an average
ﬁarticle size of 20 um and has core/shell structure in which the
‘core phase is composed of a cross;linked poiymer and the shell
phase is composed of a non-cross-linked polymer. The physical
properties of the resultéd pdlymer powder are shown.in.Table 1.
(3) Production.Exaﬁple of polymer powder (P-3)

Emulsion polyﬁerization was conducted in the same manner as
for the polymer powder (P-l) except that the amount charged of
potaséium.persulfate was 0.25 parts, and the mixture to be added
dropwise was a mixtu:é 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 size of 0.18 pgm.
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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_havin§
an averaée particle size of 18 um.

(4) Production Example of polymer powder.(P44)

An emulsipn containing a polymer primary particle having an’
avefage particle size of 0.10 um was obtéined in the same manner
as for the polymer powder (P-1) except that the solution to be
chargea previously was composed 925 parts of distilled water, 5
parts of polyoxyethylenenonylphenyl ether (manufactured by Kao.

' 'Cbrp., trade name: Emulgen 930) and 1.5 parté of potassium per-
sulfate, and the mixture to be added dropwise was a mixture of
500 parts of methyl methacrylate 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_secondafy agglomerate particlé haﬁing.
an average particle size of .20 um. The physical properties of
the resulted polymer powder are shown in Table 1.

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

An emulsion containing a polymer.primary particle having an
average partiqle size of 0.11 um 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
pérts of alkyldiphenyl ether disulfonic acid and 0.5 parts of po-

tassium persulfate.



The resulted emulsioﬁ was spray-dried in the same manner as
for the polymer powder-(P-l),'to obtain a cross-linkéd polymer '
powder (P-5) containiqg a secondary agglomerate particle having
an average particle size of 50 um. The physical properties of
the resulted polymer powder are shown in Table 1.

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

An emulsion containing a poiymer primary particle having an
average particle size of 0.10 um was obtained in the same manner
as for the polymer powder (P-1) except that the amount to be
- charged previously of potassium persulfate was 0.25 parfs.

The resulted emulsion was spray-dried in the same manner as
for the polymer powderl(P-l), to obtain a cross-linked polymer
powder (P-6) contéining a secondary agglomerate particle having
an average particle size of 20 um. The physical properties of
the resulted polymer powder_are shown in Table 1.

(7) Production Example of polymer powder (P-7)

| Into é_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 and 0.5 parts of azobisisobuty-
lonitrile, and the solution was heated up-to 80°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 monomers were distilled off with water by further
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heating at 120°C to obtain a slurry and to complete suspension

polymerization. The resulted slurry was filtered and washed,
then, dried by a hot air Arier at 50C, to obtain a ﬁon—cross-
linked polymer powder (P-?) having an average particle size of 30
um. The physical properties of the resulted polymer powder afe
shown in Table 1. |

(8) Production Example of_polymer'powder (P-8)

A cross-linked polymer (P-8) having an averége particle
size of.30 ﬂnlwas obtained in the same manner as for the polymer
powder (P-7) except that the monomer solution to be charged was
composed of 398 parts of ﬁethyi methacryl&te, 2 parts by neopen-
tyl glycol dimethacrylate, 0.4 parts of n-dodecylmercaptane and _
1.2 parts of azobisisobutyronitrile, to obtain a cross-linked
polymer powder (P-8) having an average particle size of 30 um.
The thsical properties of the resulted pblymer powder are shown
in Table 1. | |
(92) 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 whiéh.was prepared by dissolving 1 part of poly-
- vinyl alcohol (degree of saponification 88%, degree of polyﬁeri-
zation 1000) in 806 parté of distilled water, then, dissoiving.
400 parts of methyl methacrylate, 2 parts of n—dodecylmercaptaﬁ

and 2 parts of azobisisdbutyrbnitrile, 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 waé heated up to 90°C and heated for 2 _
hours, then, the remaining monomers were distilled off witﬁ water
by further heating at 120°C to obtain a slurry and to complete
suspension polymerization. The resulted slurry was filtered and
wéshed, then, dried by a hot air drier at 50°C, to obtain polyme-
thyl methacrylate (B-l) having an average particle size of 93.unn
_The weight-average molecular weight of the resulted polymer (Bél)
was 40,000. The various physical properties are shown in Table 2.
(1d) Production Example of polycyclohexyl methacrylate (B-2)

Polycyclohexyl methacrylate (B-2) was obtained in the same
manner as in Production Exampie (9) except that cyclohexyl meth-
acrylate was used inétead of methyl methacrylate.
(11) Productién Example of inorganic fillerécontéining resin

.To 100 parts of_an acrylic resin composition composed of
69% of méthyl methacrylate, 2% of ethylene glycol dimethacrylate
and 29% of the pplyhethyl methacryiate (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 égent, 0.5 parts of zinc stearate.gs an in-
ternal releasing agent and 0.25 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-i) obtained in the

above-described Production Example (1),'and the resulting mixture
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was kﬁeaded by a kneader for 10 minutes to obtain a (meth)acrylic
BMC. Then, this (mefh)acrylic premix was filled in a flat type
mold for molding of 200 mm square, and cured with being heated
and pressurized at a mold temperature of 130°C and .a pressure of
100 kg/cm® 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 ,uni. Physical properties thereof are

sho_wn in Table 3.
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Table 1

powder properties of polymer powder

polymer composition of average average |
powder * polymer powder particle| particle bulk oil degree of specific| weight-
size of size of density | ebsorption swelling surface average
primary | secondary | 1. | area mlecular
particle | agglomerated). (g/ml) | (ml/1009) (fold) weight
' particle - (/@) -
(um) (2m) :
P-1 | WA=100 : 0.08 30 - 0.40 100 | 20~fold or more 51 600, 000
P-2 | core phase : MWA/BDMA=99,9/0.1 | 0.10 | 20 0.38 100 | 20-fold or mre 51 | shell phase
.| shell phase : MMA=100 ‘ : 600, 000
P-3 | WA/BIMA=99. 5/0. 5 0.18 18 0.38 95 | 20-fold or more 24 —
P-4 | WA=100 0.10 20 0.38| ‘100 |} 20-fold or more 50 400, 000
P-5 | MWiA=100 0.11 50 | 0.50 90 | Wfoldarmore| 49 900, 000
- P-6 | MA=100 0.10 20 0.38| 100 | 22foldormre| 50 | 1,400,000
P-7 | WA=100 30 — 0.58 50 1.2 0. 2 |. 1,200,000
P-8 | WA/NPGIMA=99, 5/0. 5 30 — 0.57 50 5.6 0.2 —_

MA : methyl methacrylate  BDMA : 1, 3-butylene glycol dimsthacrylate

 NPGDMA : neopentyl glycol dimethacrylate




4%

Teble 2

powder properties of polymer (b)

composition
polymer of average butk oil degree | specific| weight—
(®) | polymer () | perticle | density | absorption of surface | average
size swelling| area | molecular
(pm) "~ | (@/m) | @/1009 | (fold /e | Weight
B-1 | M#=100 93 | 0.70 45 | 1.2 | 0.07| 40,000
" B-2 | aM=100 150 | 0.71 45 1.2 | 0.07| 4,00
| MA : methyl methacrylate C(IMA: cyclohexyl methacrylate
Table 3 _
inorganic powder properties of inorganic
filler-- filler-containing resin particle
containing | average bulk oil degree | specific
resin particle | density | absorption of surface
particle size " swelling area
(um | @md) | (ml/1000 (fold) /g
C 350 | 0.82 45 1.1 15




[Example ai-l]

To 100 parts of a (meth)acrylic resin composition composed
of” 25% of gyélohexyl methacrylate (manufactured by Mitsubishi
Rayon Co., Ltd., trade name: Acryester CH); 23% of methyl meth-
acrylate (manufactured by Mitsubishi Rayon Co., Ltd., trade name:
Acryester M), 25% of neopentyl glycol dimethacrylate (manufa-
ctured by SHINNAKAMURA KAGAKU KOGYO K.K., trade name: NK ester
NPG), 2% of ethylene glycol dimethacrylate (manufactured by Mit-
subishi Rayon Co., Ltd., trade name: Acfyeéter ED) and 25% of the
polymethyl methacrylate (B-1) obtained in Production Example (9)
was added 2.0 parts of 1,1-bis{t-butyl peroxy)3,3,5-trimethyl-
cyclohexéne (manufactured by NOF Corp., Perhexa 3M, 10 hours
half-life temperature = 90°C) in which R and R? represent t-
butyl group, R?, R® and R® represent methyl group.and other Rs
represent hydrogen étom in the general.formula (I) as a cﬁring
agent and 0.5 parts of zinc stearaté as an internal releasing
agent, then, to this mixture was added 195 parts of aluminum hy-
droxide (manufactured by Showa Denko K.K., trade name: Higilite
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 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, the resulted (mefh)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 temperature of 140°C, a lower mold_temperatﬁre.of 125°C

and a pressure of 100 kg/cm? for 10 minutes, to obtain a (meth)-
| acrylic artificial marble in the form of a flat plate of 200 mm
square having a constant thickness of 10 mm.

The surface of the resulted molded article had no uneven-
ness in gloss, and had extremely high gloés and extremely excel-
lenf appearance. .Further, color change after immersion in hot
water of the resulted article was extremely low and hot water re-
sistance thereof was extremely excellént.

[Examples al-2 to al-5]}

(Meth)acrylic artificial marble was obtained in the same
manner as in Example al-1 except.that composition shown in Table
4 was used. Evaluation results are shown in Téble 4.

[Exahple al-6]

To 100 pérts of a (mgth)acrylic resin ccmposition composed
of 24% of cyclohexyl methacrylate, 24% of methyl methacrylafe,
15% of neopentyl glycol dimethacrylate,.Z% of ethylene glycol di- |
methacrylate and 35% of the polymgthyl methaérylate (B—l)“ob-
tained in Production Example (9) was added 2.0 parts of 1,1~
bis(t-butyl peroxy)3,3,5-trimethylcyclohexane as a curing agent
and 0.5 parts of zinc stearate as an inte;nal releasing agent,
~then, to this mixﬁure was added as an inorganic filler i70 parts
of aluminum hydroxide and 70 parts of the black and white inor-
ganic filler—containing'resin particles in total obtdined in the
above-described Production Example (11), and further was added 25

parts of the polymer powder (P-1) obtained in the above-described
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Production Example (1), and the resultihg mixture was kneaded by
a kneader for 10 minutes to obtain a'(meth)acrylic BMC. The re-
sulted (meth)acrylic BMC had no stickiness even directly after
kneading and manifested extremely exéellent handliﬁg property.

Then, granite-like (meth)acrylic artificial marble was ob-
tained in the same manner as in Example al-l. 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-1 except that 2.0 parts of t-butyl pero#y
benzoate (manufactured by NOF Corp., tiade name: Perbutyl Z, 10
hours half-life femperature = 104°C) was used as a curing agent
and other.composition was és shown in Table 4. The evaluation
results are shown in Table 4.

[Comparative Example 3]

(Meth)acrylic artificial marble was obtained.in the same
mannef as in_Example al-1 except that 10 barts of 2,2’ -azobis-
(2,4-dimethy1valeronitrile) (manufactured by WAKO PURE CHEMICAL
INDﬁSTRIEs; Ltd., trade name: V;Gﬁ, 10 hours half-life tempera-
ture = 51C) 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 isobdrnyl methacfylate
(manufactured by Mitsubishi Rayon Co., itd.,_trade'name: Acryes-

ter IBX) or isobornyl acrylate (KYOEISHA KAGAKU K.K., Light Acry-
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late IB-XA) was used insteadlof cyclohexyl methacfylate and other
composition was as shown in Table 5. The evaluation results are
shown in Table 5. | ,

(Example a2-8]

Granite-like (methjacrylic artificial.marble was obtained
in the same manner as in Exémple al-6 except that isobornyl meth-
acrylate-was used insteéd of cyclohexyl methacrylate. The
evaluation results are shown in Table 5.

[Comparative Examples 4 to 5]

(Metb)acrylic artificial stone was obtained in the same
manner as in Comparative Example 3 except that.isobornyl meth-
acrylate or isobornyl acrylate was used instead of cyclbhexyl
methaérylate. The evaluation results are shown in Table 5.

' [Examples a3-1 to a3-7]

(Meth)acrylic artificial marble was obtained in the same
manner as in Example ai-l except that tricyclo[5°2-1 °02'6]-
decanyl methacrylate (manufactured by Hitachi Chemical Co., Ltd.,
 trade name Fancryl FA-513M) or tricyclo[5 -2 -1.‘02’6]decany1
acrylate (manufactured by Hitachi Chemical Co., Ltd., trade name
Fancryl FA-513A) was used instead of cyclohexyl methacrylate and
other composition was as shown in Table 6. The evaluation re-
sults are shown in Table 6. |

[Example a3-8]

Granite-like (meth)acrylic artificial marble was obtained

in the same mannér as in Example al-6 except that tricyclo[5-2-

1 'Oz’ﬁ]decanyl methacrylate was used instead of cyclohexyl meth-
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acrylate. The evaluation results are shown in Table 6.
[Examples a4-1 to a4-7]

(Meth)acrylic artificial marble was obtained in the same
manner as in Example al-1 except that 2,2,2-trifluoroethyl meth-
acrylate (manufactured by Mitsubishi Rayon Co., Ltd., trade name:
Acryester-BFE) was used instead of cyclbhexyl methacrylate. The
evaluation results are shown in Table 7.

[Example a4-8]

Granitg-like (meth)acrylic artificial marble was obtained
in the same manner aslin Example al-6 except that 5;2,2—tri-
fluoroethyl methacrylate was ﬁsed instead of cyclohexyl ﬁethacrya
late. The evaluation results are shown iﬁ Table 7.
[Examples.as;l to a5-6] |

(Meth)acrylic artificial marble was obtained in the same
manner as in Example al-1 except that tetrahydrofurfuryl meth-
acrylate (manufactured by Mitsubishi Rayon Co., Ltd., trade name:
Acfyester THF) was used instead of cyclohexyl methacrylate and
composition was as shown in Table 8. The BMC after kneading gave
no odor, and no odor'was recognized in producing this BMC, namely,
this compound.manifested extremély excellent handling property.'
The evaluation reéults~are shown in Table 8.

[Example a5-7]

Granite-like (meth)acrylic artificial marble was obtained
in the same manner as in Example al-6 except that tetrahydrofur;
furyl methacrylate Was'used.instead oflcyclohexyl methacrylate.

The evaluation results are shown in Table 8.
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[Example I;l]

To 100 parts of a (meth)acrylic resin composition composed
of 55% of methyl methacrylate , 10% of 1,3-butylene glycol di-
methacrylate (manufactured by MitsubishilRayon Co., Ltd., trade
name: Acryester BD) and 35% of the polyméthyl methacrylate (B—lj
obtained in Productiqn Example (9) was added 2.1 parts of 1,1-
bis(t;butyl peroxy)cyclohexane (manufacturéd by NOF Corp., Per-
hexa C, 10 hours half-1ife temperature = 91°C) in which R* and R?

represent t-butyl group and R® to R'?

represent hydrogen atom in
the general formula (I) as a curing agent and 0.5 parts of zinc
stearate as an internal releasing agent, then, to this mixture

was added 210 parts of aluminum hydroxide (manufactured by Showa

Denko K.K., trade name: Higilite H-310) as an inorganic filler

aﬁd fuither was added 35 parts of the polymer powder (P-1) ob-
tained in the above-described Production_Exaﬁéle (1), and the re-
sulting mixture was kﬂeaded by a kneader for 10 minutes to obtain
a (meth)acrylic BMC.

The resulted (meth)écrylic BMC had no stickiness even di-
_redtly 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_pressuriéed at a up-
per mold temperature of 125C, a loﬁer moldltemperature of 110°C
and a pressure of 100 kg/cm? for 10 minutes, to obtain a (meth)-
acrylic artificial marble in the form of a plate of 200 mm square

having variation in thickness into which an insert screw 1 having
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a diameter of 15 mm and a length of 8 mm had been inserted. The
form of the resulted molded article is shown in Fig. 1 (width P =
200 mm, length Q = 200 mm, thickness T; = 13 mm, thickness Ty =
15 min). The 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 all at the insert screw and the thickness var;
ied parté, and the appearance was extremely excellent. The lin-
ear shrinkage coefficient of the resulted article was as low as
0.72%, and hot water resistance of the molded article was also
excellent. The evaluétion results are shown.ih Table 10.
[Example I-2]

(Meth)acrylic artificial marble having form shown in Fig. 1
was obtained in the game manner as in Example I-1 exqept that 1.8
parts of 1,1-bis(t-butyl peroxg)3,3,5—trimethylcyclohexane in
which R! and R? represent t-bﬁtyl group, R?, R® and R° represent
methyl group and other Rs represent hydrogen atom in the general
formula (I) was used as a curing agent, ahd other composition was
as shown in Table 9. The evaluation results are shown in Table
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 péroxy)cyclohexane (mannfactured by NOF
Corp., tradé name: Perhexa HC, 10 hours half-life temperature =

87°C) in which R and R? represent t-hexyl group and R’ to R'?
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represent hydrogen atom in the general formula (I) was used as a
curing agent, and other compesition was as shown in Table 9. The
evaluation results are shown in Table 10.

[Example I-4)

(Meth)acrylic artificial marble having form shown in Fig. 1
was obtained in the same manner as in Example I-1 except thet 2.7
parts of 1,1-bis(t-hexyl peroxy)3,3,5-trimethylclohexane (manu-
factured by NOF Corp., trade name: Perhexa T™H, 10 hours half—
llfe temperature = 87C) in which: R1 and R® represent t-hexyl
group, R5, R® and R® representlmethyl group and other Rs repre-
sent hydrogen atom in the general formule (I) was used as a cur-
ing agent, and other composition was as shown in Table 9. The
evaluation results are shown in Table 10.

[Example I-5]

(Meth)acrylic artificial.marble having form shown in Fig. 1
was obtained in the same manner as in Example'l-l except that
composition was as shown in Table 9. The evaluation results are
shown in Table 10. |
(Example I-6]
| (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 1,1-bis(t-amyl peroxy)3,3,5-trimethylclohexane (manu-
factured by Kayaku Akuzo Corp., trade name: KD-2, 10_hotrs half-
life temperature = 86C) in which R! and R? represent t-amyl
group, R?,'Rﬁ and R’ represent methyl group and other Rs repre-

sent hydrogen atom 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 artificial marble having form
shown in Fig. 1 was obtained in the same manner as in Example I-1
except that composition was as shown in Table 9. The evaluation
fesults are shown in Table 10. |
[Comparative Example 6]

(Meth)acrylic artificial ma;ble having form shown in Fig. 1
was obtained in the same manner as in Example I-1 except that 2.8
parts of t-butyl peroxy beﬁzoate (manufactured by NOF Corp.,
trade name: Perbutyl Z, 10 hours half-life temperature = 104C)
in which rR?? represents methyl group haVing one carbon atom in
the general formula (VI) was used as é curing agent, and other
compositibh was as shown in Table 9. The evaluation results are
shpwn in Table 10.
[Comparativé Example 7]

(Meth)acrylic artificial marble having form shown in Fig. 1
was obtained in the same manher as in Example I-1 except that 1.8
parts of't-amyllperoxy 2-ethyl hexanoate (manufactured by Kayaku
Akuzo Corp., trade name:_Trigono# 121-50, 16 hours half-life tem-
perature = 70°C) was used as a curing agent, and other composi-
tion was as shown in Table 9. The evaluation results are shown
in Table 10.
[Comparative.Example-S]

(MEth)adrylic artificial marble having form shown in Fig, 1
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was obtained in the same manner as in Example I-1 except that 0.8
parts of t-butyl peroxy 2-ethyl hexanoate (manufactured-by NOF
Corp., trade naﬁe: Perbutyl O, 10 hours half-life temperature =
72°C) was used as a curing agent, and other composition was as
shown in Table 9. - The evaluation results afe shown in Téble 10.
[Comparative Example 9]

(Meth)acrylic artificial marble having form 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 (manufactured by NOF Corp.,
trade name: Perhexa 22, 10 hours half-life temperature = 103C),
2 parts of bié(4—t-butylcyclohexyl) peroxy dicarbonate (manu-
factured by NOF Corp., trade name: Perloyl TCP, 10 hoﬁrs half-
life temperature = 41C) and 1.6 parts of dicumyl peroxide
(manuﬁactured by NOF'Corp.,'trade name: Percumyl D, 10 hours
half-life température = 116C) were used as a curiné agent, and
other composition was as shown in Table 9. The evaluation re-
sults are shown in Table 10. |
[Example I-8]

To 100 parts of a (meth)acrylic resin composition composed
of 50% of methyl methacrylate, 15% of 1,3-butylene glycol dimeth-
acrylate and 35% of the polymethyi methacrylate (B-1) obtained in
Production Example (9) was added 2.8 parts of 1,1-bis(t-butyl
peroxy) 3, 3,5-trimethylcyclohexane as a curing agent and 0.5 parts
of zinc stearate as an internal releasing agenf, then, to this
mixture was added as an inorganic filler 160 parts of aluminuml

hydroxide and 70 parts of the black and white inorganic filler-
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containing resin particles in total obtained in the above-
described Productlon Example (11), and further was added 15 parts
of the polymer powder (P-1) obtained in the above-descrlbed Pro-
duction Example (1), and the resulting mixture was kneaded by a
kneader for 10 minutes to obtain a (meth)acrylic BMC. The re-
sulted (meth)acrylic BMC ﬁad no stickiness even directly after
kneading and manifested extremely excellent handling property.

Then, granite-like (meth)acrylic artificial marble having
form shown in Fig. 1 was obtained in the same manner as in Exam-
ple I-1. The evaluation réSults are shown in Table 10.

[Example I-9] |

(Meth)acrylic artificial marble was obtained in the same
manner as in Example I-8 except that composition was as shown in
Table 9. The evaluation results are shown in Table 10.
[(Comparative Examples 10]

Granite-like (meth)acrylic artificial marble having form
shown in Fig. 1 was obtained in the same manner as in Example I-8
~ except fhat 2.8 parts of t-bufyl peroxy benzoate was used as a
curing agent and other composition was as shown in Table 9. The
evaluation results are shown in Table 10.

[Comparative Example 11]

To 100 parts of a (meth)acrylic resin composition composed
of 20% of methyl methacrylate, 15% of styrene, 25% of trimethy-
lolpropane trimethacrylate (manufactured by Mitsubishi 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—butjl peroxy 2-ethyl hexanoate as a curing agent and
0.5 parts of ziﬁc stearate as an internal releasing agent, then,
to this mixture was added 220.part§ of aluminum hydroxide as an
inorganic filler and 100 parts of the black and white inorganic
filler-containing resin particles in total obtained in the above-
described Pfoduction Example (llj; and the resulting mixture was
kneaded by a kneader.for 10 minutes to obfain a (meth)acrylic BMC.

Then, granite-like (meth)acrylic artificial marble having
form shown in Fig. 1 was obtained in the same manner as in Exam-
plé I-1. The evaluation results are shown in Table 10.

[Example II-1]

A (Meth)acrylic BMC was obtained in the same manner as in
Example I-1 except that 2.8 parts of t-butyl peroxy 3,3,5-
trimethyl hexanoate (manufaétured by Kayaku 2kuzo Corp., trade
name: Trigonox 42, 10 hours half-life temperature = 100C) in
which R%3 represents methyl group having one carbon atom in the
general formula (II) was used as a curing agent, 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-
tfemely excellent hand}ing property.

Then, (meth)acrylic artificial marble having form shown in
Fig. 1 was obtained in the same manner as in Example_I-l using
this (meth)acrylic BMC. Thé surface of ﬁhe 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 recoghized at all at the insert screw and the
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thickness varied parts, and the appearance was extremely excel-
lent. The linear shrinkage coefficient of the resulted article
was as low as 0.80%, and hot water resistance of the molded arti-
cle was also excellent. The evaluation results are shown in Ta-
ble 12. |

[Examples II-2 to II-7]

(Meth)acrylic artificial marble having form shown in Fig. 1
was obtained in fhe same manner as in Example I-1 except that t-
amyl peroxy 3,3,5-trimethylhexanoate (manufactured by Kayaku
Akuzo Cérp., trade name; Kayaester AN, 10 hours half-life tem-
perature = 95C) iﬁ which R13 rep;esenté éthyl group having 2
carbon atoms in the general formula (II) was used as a curing
agent, and other composition was as shown in Table 11. The
evaluation results are shown in Table 12.

[Compaiative-Example 12}

(Meth)acrylic artificial marble was ébtained in the same
manner as in Examplé I-i'except that 2.8'parts of t-butyl peroxy
benzoate (manufactured by NOF Corp.,'Perbutyl Z, 10 hours half-
life temperature = 104?3)”in which R?o represents methyl group
having one carbon atom in the general forﬁula (VI) was used as a
'curing agént, and other composition was as shown in Table 11.
The evaluation results are shown in Table 12.

[Examples II—8.to I1I1-9]

Granite-like (meth)acrylic artificial marble having form

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-trimethylhexanoate
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was used as a curing agent, énd'other dompositioh was as shown in
Table 11. Thé evaluation results are shown in Table 12.
[Comparative Example 13]

(Meth)acrylic artificial marble having form shown in Fig. 1
was obtained.in the same manner as in Example I-8 except that 2.8
parts of t-butyl peroxy benzoate (manufactured by NOF Corp., Per-
butyl %, 10 hours half-life temperature = 104°C) in which R?°
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-ll. The evalﬁation_results are shown in
Table 12. | |
[Example III-1}

(Meth)acrylic artificial marble was obtained in the same
manner as in Examplé I-1 except that 2.7 parts of 1,1—bis(t-butyl
peroxy)cyclododecane (manufactured by NOF Corp., trade name: Per-
hexa CD, 10 hours half-life temperature = 95?3)'in which R* and

R represent t-butyl group in the general formula (III) was used

as a curing agent, and other composition was as shown in Table 13.

The resulted (meth)acrylic 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 pressurized at a up--

per mold temperature of 125°C, a lower mold temperature of 110°C

and a pressure of 100 kg/cm? for 10 minutes, to obtain a molded

- article made from (meth)acrylic artificial marble in the form of
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a plate of 200 mm square having variation in thickness into which
an insert screw 1 having a diameter of 9 mm 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
Ty = 5 mm, thickness Ty = 10 mm, thickness T3 = 15 mm). The sur-
.face of the_resultéd'article'had extrémely high'gloss, exhibited
mirror-like appearance having no defect, and 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 linear shrinkage co-
efficient of the resulted article was as low as 0.75%, and hot
water resistance of the molded article was also excellent. The
evaluation results are shown in Table 14.

[Examples III-2 to III-6]

(Meth)acrylic artificial mérble having form shown in Fig. 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.
fComparative Examples 14 to 17]

(Meth)acrylic BMC was prepared in the samé manner as in
Comparative Examples 6:to 9, then, (meth)acrylic artificial mar-
ble having form shown in Fig. 2 was obtained in the same maﬁner
.as in Example III-1 The evaluation results are shown in Table 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)cyclododécane was used as a cﬁring.agent and other composi- -
tion was as'shown in Table 13.

Then, granite-like (meth)acrylic artificial marble having
form shown in Fig. 2 was obtained in the same manner as in Exam-
ple III-1 uéing this (meth)ac;ylic BMC. The evaluation results
are shown in Table 14. |
'[Examples ITI-9]

G:anite-like (meth)acrylic artificial marble having form
shown in Fig. 2 was obtained in the same manner as in Example
III;7 except_that'composition was as shown in Table 13. The
evaluation results are shown in Table 14.

[Comparative Examples 18]

A (meth)acrylic BMC was prepared in the same manner as in
Combarative Examplé 13, then, (meth)acrylic artificial marble
having form shown in Fig. 2 was obtained in the same manner as in
Example III-1. The evaluation results are shown in Table 14.
[Comparative Examples 19]

A (meth)acrylic BMC was prepared in the same manner as in
Comparative Example 11, then, (meth)acrylic artificial marble
having form shown in Fig. 2 was obtaine& in the same manner as in
Example III-1. The evaluation results are shown in Table 14.
[Example IV-1] |

A (meth)acrylic BMC was obtained in the same manner as in
Example I-1 except thét 1.4 parts of t-butyl peroxyisoprbpyl car-
bonate (manufactured by NOF Corp., trade name:.Perbutyl~I, 10

hours half-life temperature = 99°C) in which R'® represents
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: methyl group having one carbon atom in the general formula (IV)
was used as a curing agent, and other composifion was as shown in
Table 15. The resulted (meth)acrylic BMC had no stickiness even
directly after kneading and manifested extremely excellent han-
dling 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 resulfed 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 fhe appearance was ex-
tremely excellent. The linear shrinkage.coefficient of the re-
sulted article was as loﬁ as 0.70%; and weatherability of the
moided article was also excellent. The evaluation results are
shown in Table 16.

[Example IV-2]

(Meth)acrylic artificial marble having form shown in Fig. 2
was obtained in the same manner as in Example IV-1 except that
1.7 parts of t-hexyl peroxy isopropyl carbonate (ménufactured by
NOF Corp., Perhexyl I, 10 hours half-life temperature = 95C) in

R16 répresents a n-propyl group having 3 carbon atoms in

which
the general formula (IV) was used as a curing agent, and other
composition was as éhown in Table 15. The évaluation results are
shown in Table 16.

[Examples IV-3 to IV-8]
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(Meth)acrylic artificial marble having forh shown in Fig. 2
was.obtained in the same manner as in Example IV-1 except that
composition was as shown in Table 15. Tﬁe evaluation results are
shown in Table 16;

[Examples IV-9 to IV-11]

A (meth)acrylic BMC was obtained in the same manner as in.
Example I-8 except that 1.4 parts of t-butyl perbxy isopropyl
cafbonate was used as a curing agent and composition was as shown
in Table 15.

Then, granite-like (meth)acrylic artificial;marble having
form shown in Fig. 2 was obtained in the same manner as in Exam-
ple III-lnusing this (meth)acrylic BMC. -The evaluation results
are shown in Table iG. |
[Examples IV-12]

Granite-like (meth)acrylic artificial marble having form
shown in Fig. 2 was obtained in the same manner as in Example 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., tréde name:

Kayarene 6-70, 10 hours half-life temperature = 97°C) in which

represent methyl group having-one carbon atom and
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 (methjacrylic 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 manﬁer 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
havihg no defect, and the surface Smooﬁhness was extremely high.
- No dimple and whitening were recognized_at all at the insert
screw and the thickneés varied parts, and the appearance was ex-
tremely excellent. The linear shrinkage coefficient of the re-
sulted article was as low as 0.79%. The evaluation results are
shown in Table 18.

[Examples V-2 to V-8]

(Meth)acrylic artificial marble having fofm shown.in Fig. 2
was obtained in the saﬁe manner as in Example V-1 except thaf
composition was as shown in Table 17. The evaluation.results are
" shown in Table 18.

[Examples V-9 to V-11]

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)héxane was used as a curing agent and cdmposition was'
.as shown in Table 17.

Then,_graniteQIike (meth)acrylic artificial marble having
form shown in Fig..2 was obtained in the same manner as in Exam-

ple III-1 using this (meth)acrylic BMC. The evaluation results
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are shown in Table 18.
[Examples V-12]

(Meth)acrylic artificial marble having form shown in Fig. 2
was obtained in the samé manner as in Exampie V-9 except that
composition was as shown in Table 17. The evaluation results are
shown in Table 18.

[Examples VI-1 to VI-10]

A (meth)acrylic BMC was obtained in the same manner as in
Example I-1 except that 1.8 parts of t-amyl peroxy benéoate
(manufactured by Kayaku Akuzo Corp., trade name: KD—i, 10 hours
half-life temperature = 100°C) in which.ﬁ?o represents ethyl
group having 2 carbon atoms in the geheral-formula (VI) or t-
hexyl peroxy benzoate (manufactured by NOF Corb., trade name:
Perhexyl %z, 10 hours half-life temperature = 99°C) in which r%0
represents n-propyl group having 3 carbon atoms in the general
formula (VI) was used as a curing agent, and other composition
was as shown in Table 19. The resulted (meth)acrylic BMC had no
sfickineés even directly after kneading and manifested extremely
excellent handling p#operty.

Then, (meth)acrylic artificial marble having form shown in
Fig. 2 was obtained in the same manner ds 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 whitening 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 having form shown in Fig. 2
was obtained in the same manner as in Example VI-1 except that

1.8 parts of t-butyl peroxy benzoate (manufactured by NOF Corp.,

trade name: Perbutyl %, 10 hours half-life temperature = 104%3)

in which R?o

represents a 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 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 compésition'was as shown in Table 21.

Then, granite—like (meth)acrylic artificial marble having
form 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 Fié. 2
was obtained in the same manner as in Example VI-11 except that
1.8 parts of t-butyl peroxy benzoate-(manufactured by NOF Corp.,
trade name: Perbutyl 7%, 10 hours half-life temperature.= 104C)

in which R%® 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. Thé evaluation results are
shown in Table 22. |
[Examplés VII-1 to VII-6]

A (meth)acrylic BMC was'obtained.in the same manner as in
Example I-1 except that 2.8 parts of nsbutyl-4,4—bis(t-butyl per-
oxy) valerate (manufactured by NOF Corp., trade name: Perhexa V,

10 hours half-life temperature = 105°C) in which R?*! represents

methyl group having one carbon atom, r??

represents ethylene
~group having 2 carbon afoms and §?3 represents n-butyl group hav-
ing 4 carbon atoms in the general formula (VII) was used as a
curing agent, and other composition was as shown in Table 23.
The resulted (meth)acrylic BMC had no stickiness even directly
after kneading and manifested extremely excellent handling prop-
erty.

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 (peth)acrylic BMC. The_surface'of the resulted ar-
ticle had extremely high gloss; exhibited mirror-like appearande
having no defect, and the surface émoothness was extremely high.
No dimple and whitening were recognized at all at the insert
" screw and the thickness varied parts, and fhelappearance was ex-
tremely excellent.' These evaluation results aie shown in Table
24. |
[Comparative Example 22}

To 100 parts of a (meth)acrylic resin composition composed

of 33% of cyclohexyl methacrylate, 33% of sec-butyl methacrylate
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and 34% of the polycyclohexyl methacryiate (B-2) obtained in the
above-described Production Example (10) was added 3.6 parts of
benzoyl peroxide (maﬁufactured by Kayaku'Akuzo Corp. trade names:
Kadox B-CH 50, 10 hours half-life temperature = 72?j) as a curing
agent and 0.5 parts of zinc stearate as an internal releasing
agent, then, fo this mixture was added 200 parts of aluminum hy-
droxide as an inorganic 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 ﬁold.for molding,
and (meth)acrylic artificial marble having form shown in Fig. 2
was molded in the same manner as in E#ample III-1. The evalua-
tion ;esults are shown in Table 24.
[Comparative Example 23j

To 100 parts of a (meth)acrylic resin composition composed
of 70% of tricyclo[5 -« 2+ 1« 0%5]decanyl (meth)acrylaﬁe, 20% of
styrene'and_lo% of ethylene glycol dimefhacrylate was added 2.8
parts of beﬁzoyl peroxide (manﬁfactured by Kayaku Akuzo Corp.
trade name: Kadox B-CH 50, 10 hours half-life temperature = 72C)
as a.curing agent and 0.5 parts of zinc steaiate as an internal
reieasing agent, then, to this mixture ﬁaS'added 200 parts of
aluminum hydroxide.as.an inorganié filler, and the resulting mix-
ture was kneéded by a kneader for 10 minutes to obtain a (meth)-
acrylic premix. Then, this (meth)acrylic premix was aged at room

temperature for 24 hours orumore, however, it was not thickened.
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This (meth)acrylic premix was filled in a-mold for molding,
and kmeth)acrylic artificial marble having form shown in Fig. 2
was molded in the same manner as in Example III-1. The evalué-
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 form shown in Fig. 2
was obtained in the same manner as in Example VII-7 except that
2.8 parts of t-butyl peroxy benzoate in which R?o represents
methyl group having one carbon atom in the general formula (VI)
was used as a curing agentﬂ_and other composition was as shown in

Table 25. The evaluation results are shown in Table 26.
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Table 4

inorganic
(meth)acrylic resin composition inorganic | filler— polymer curing agent internal
: filler | containing powder releasing
resin agent
particle |
composition ®% by weight) amount | amount amount | kind jamomt| kind 1amnt| amunt
CHA | MA NG EMA | ST | B-l | added | added added ! added " ladded | added
I @art) | Gart) | (part) | Gart) | | @art) |  (part)
Bx |a-l| 25, 283;25, 21 —, 25| 100| 195. — P—1;| 25 | PaheraM; 2.0 0.5
" |ar2| 19! 29} 25) 2| — | 25| 100| 195 — P—1| 25 | PaheaM | 2.0 0.5
al-3| 13! 35! 25! 2! —1 25| 100]| 195 — P-1! 25 | Pabea®™ ! 2.0 0.5
a4 | 251231 25! 21 —125|100| 195 — P—2! 25 | Perhea 3 ! 2.0 0.5
5| 251231251 21 —125|100| 195 — P-3! 25 | Pahem3 | 2.0 0.5
al6 | 24124115, 2 1 — 35| 100| 170 70 P—11| 25 | Pahea®M | 2.0 0.5
Cop. | 1 [ —148,25, 2, — 25| 100 195 - P-1, 25 | PabutylZ, 2.0 0.5
Ex. 2| —123,25] 2 25| 25| 100| 195 — P—1, 25 | PabutylZ | 2.0 [~ 0.5
3|40!'382! —! 5! —123[100]| 900 — — ! — v-65 ! 10 ‘2,0

M : cyclohexyl methacrylate MA : methyl methacrylate NFGIMA : neopentyl glycol dimethacrylate

EIMA : ethylene glycol dimethacrylate ST: styrene Perhexa 3M: 1, 1-bis(t-butyl peroxy)3, 3, 5-trimethylcyclohexane

Perbutyl Z: t-butyl peroxy benzoate ~ V—65 :2, 2-ezobis (2, 4-dimsthylvaleronitrile)
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.Table 4 (cont.)

thickening

unevenness

deep feeling hot water

property of molded in gloss | resistance

of BMC article of mlded | of molded

(transparency){ article article

A 0] ©) ©
A @) O+ @
A O @) O+
A 0] © ©
B 0] @) ©
A O © - ©
A 0] A X
A A X X
c X © ©)
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Table 5

' inorganic
(meth)acrylic resin composition inorgenic | filler- polymer curing agent internal
filler | containing powder releasing
resin ~ agent
particle
composition (% by weight) amount |  amount amont | kind 1amomnt|{ kind | amownt | emount
m:m:m:m:m:sr:m added |  added added iadded Eadded added
I o (part) | (part) (part) 1 (part) -1 (art) | (part)
Ex |a*1| 25, — 28, 25;2, —, 25| 100 195 — | P-1 .25 | PahexaM ; 2.0 0.5
22) 19, — 29} 252! —! 25 100 195 — P—1| 25 ( PaheaM.| 2.0 0.5
23| 15! —!33) 252! —! 25|.100| .195 — P-1! 25 | PahemM ! 2.0.| 0.5
24| 9! — 139125121 —125|100 195 — P-1! 25 | Pahea® ! 2.0 0.5
a25{ 251 — 123125121 —1 25| 100 195 — P—21 25 | PaheaM 1 2.0 0.5
26|25 — ;28] 25,2, — 25| 100| 195 . — P—3| 25 | PaheaM | 2.0 0.5
a27| — | 25)23, 25,2} —! 25| 100] 195 — P—1] 25 | Pahea®M | 2.0 0.5
a28| 24! —!24!15!'2!' —1! 35| 100| 170 70 P—1! 25 | PrhemaM ! 2.0 0.5
Cm.{ L | —1 — 1481 25,2, — 25| 100 195 —_ P—1| 25 | PabutylZ | 2.0 0.5
B | 2| —1 —1238)25)2l25) 25} 100| 195 — P—1] 25 | PabutylZ | 2.0 0.5
4 |40 —}32] — 5] —| 23] 100 900 — - — V-65 | 10 2.0
5 | —'!40!32! —151 —123{100| 900 — — 1 — V-65 | 10 2.0

TBMA : isobormyl methacrylate IRYA:
BMA : ethylene glycol dimethacrylate
Perbutyl Z: t-butyl peroxy benzoate

isobornyl acrylate MA: methyl nethacrylate NFGIMA : neopentyl glycol dimethacrylate
Perhexa 3M: 1, 1-bis(t-butyl peroxy)3, 3, 5-tr1mthy1cyclohemne
V—65 : 2, 2-azobis(2, 4-dimethylvaleronitrile)

ST : styrene
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Table 5 (cont.)

thickening
property
of BIC

desp feeling
of molded
article

transparency

nevenness
in gloss

of molded
article

hot water

resistance

of molded
article

linear
strinl

coefficient

o

78
82
83
84
78
78
79
76

CoOP>Erpwedrrp

XXPOOOOOOOOO

©000/00007000

93
91
20
21

COLOIDOLLOOPLO

@O XDIOOEO®OOO®O
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Table 6

inorganic
(eth)acrylic resin composition inorganic | filler— polymer curing agent internal
' filler | containing powder releasing
resin agent
: _ particle _
composition (% by weight) amount | amount amount | kind 1 amount kind :annunt_ amount
SIM | GI30 | WA NGMIEM | B1 | added | added | added | added | added | added
I U R T (art) | (part) (part) | (part) 1 part) | (part)
Ex |a31| 25, — | 23] 251 21 25| 100 195 — P—1,; 25 | Pahexa® , 2.0 0.5
a32| 19, — ! 29! 25]2) 25| 100 195 — P—1| 25 | Pahexa™ | 2.0 0.5
e33| 15! — ! 338! 25! 2! 25| 100 195 — P-1! 25 | Pahen® ! 2.0 0.5
34| 91 —139!12512125| 100 195 — P-1! 25 | Patem® 1" 2.0 0.5
&35 | 251 — 1231 25121 25( 100 195 — P—21 25 | Pahera®M | 2.0-| 0.5
836 | 25| — 23| 15} 2, 35| 100| 195 — | P-3| 25 | Pahema®m | 20| 0.5
a37| — | 25| 238} 25! 2] 25| 100 195 - P—1; 25 | Pehea® | 2.0 0.5
a38| 24! — ! 24! 15'2! 35| 100 170 70 [ P-1] 25 | Patem®™ ! 2.0 0.5

513 : tricyclol5 <2 <1 « (P®]decanyl methacrylate
NFGIMA : neopentyl glycol dimethacrylate EIMA: ethylene glycol dimethacrylate ST: styrene

- Perhexa M: 1, 1-bis(t-butyl peroxy)3, 3, 5-'tr1meﬂly1cyclohexane

5134 : tricyclo[ <2 1 < (*€]decanyl acrylate MA: methyl methacrylate
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Table 6 (cont. )

thickening | deep feeling | unevenness | hot water | linear
property of mlded | in gloss | resistance| shrinkage
of BMC article | of molded | of molded |coefficient
transparency | .article | article
| " : <. )
A @) © © 0.80
A O @) © 0.84
A O © © 0.85
A O O O 0.86
A @) © © 0.80 -
B @) © C) 0.80
A o . . © © 0.85
A 0. @ . ©) 0.78




Table 7

£8

_ | inorganic { inorganic -
(meth) acrylic resin composition filler | filler- polymer curing agent internal
containing powder ) releasing
resin agent
_ particle I
composition @& by weight) amount |  amount amount kind 1 amomnt | kind | amount | emount
T | WA NG DA ST | BT | added | oded | added ! added | | added | added
- R (part) |  (part) Qart) | | (part) | Gart) | (part)
Bx |a#1]| 25) 231 251 2 | — .25| 100 195 — P-1: 25 | PaheraM | 2.0 0.5
2| 19) 29} 25} 2 | — | 25| 100 195 — P—1) 25 | Pahexa®M | 2.0 0.5
#43| 15183} 25} 2| — 25} 100| 195 — P—1] 25 | PaheaM | 2.0 0.5
s4| 91391251 21 —125|100| 195 — P—1! 25 | Pehea® ! 2.0 0.5
afbd 251231251 2':_—:2_5 100 195 — P—2: 25 Perima.'M: 2.0 0.5
at-6. 25:23.15. 2, — 35| 100] 195 —_ P-31 25 { PaheaM 1 2.0 0.5
47| 24) 24} 15 . 21 —135] 100| 170 70 P—1]| 25 | Pahea®M | 2.0 0.5

FE: 2 2 2-trifluoroethyl methacrylate MM : methyl methacrylate NPGIMA : neopentyl glycol dimethacrylate
"HMA: ethylene glycol dimethacrylate ST: styrene Perhexa M: 1, 1-bis (t-butyl peroxy)3, 3, 5-trimsthylcyclohexane
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Table 8

Imorganic
(meth)acrylic resin composition inorgenic | * filler— polymer . curing agent internal
' ' filler | containing povwder releasing
resin agent
3 particle '
composition @ by weight) amunt | amount amount kind nannmt kind .. 1 amount | amount
THAT WA INFGON EDA | ST | Bl | added | added | added | added | added | added
I B N B (art) | (art) (part) | (pert) | (part) | (pert)
B |&1| 251 231 251 2 f.— | 25| 100 195 — P—1, 25 | Perhexa®; 2.0 0.5
52| 191291 25) 21 — | 25[ 100| 195 — P—1) 25 | Pahera™ | 2.0 0.5
63| 15!.831 25! 21 —125]|100| 195 — P-1! 25 | Pehea® | 2.0 0.5
4| 913891251 21 —125(100| 195 — P-1! 25 | PahexaM | 2.0 0.5
a5l 251231251 2 1 — 1 25| 100 195 — P—-21 25 Perhexa M1 2.0 0.5
56| 25) 23] 15, 21 — 1| 35| 100 195 — P—3| 25 | Peea M| 2.0 | 0.5
&57| 24024 15) 2 | — | 35| 100f 170 70 " | P~1] 25 | Pathexa M ; 2.0 0.5
Cmp| 1| — 148125, 2 — 25| 100 195 — P-1, 25 | PatutylZ, 2.0 0.5
Ex. 2 | —!23)25) 2 |25}25[100] 195 — P—-1! 25 | PerbutylZ | 2.0 0.5

TH : tetrehydrofirfiry]l mothacrylate MA : methyl methacrylate NPGIMA: neopentyl glycol dimethacrylate

M : ethylene glycol dimethacrylate ST: styrene

Perbutyl Z: t-butyl peroxy benzoate

Perhexa M: 1, 1-bis(t-butyl peroxy)3, 3, 5-trimethylcyclohexane.
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internal

releasing
agent

curing agent
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filler | containing powder

amunt
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Table 9

HM : ethylene glycol dimethacrylate HMA: 1,3-butylene glycol dimethacrylate  NPGIMA : neopentyl glycol dimethacrylate
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WA : methyl methacrylate CHMA : cyclohexyl methacrylate IROM : isobornyl methacrylate 512 : tricyclo[5 « 2«1 - (P%Jdecenyl acrylate

ST : styrene
WM : trimethylolpropane trimethacrylate
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Table 10

thicke— : appearance of molded article linear | hot water
ning | surface | clear- ‘| wneven— |whitening| dinple | whitening | dimple | shrinkage | resistance
property [ smoth- | ness ness | atthe | atthe | onthe | onthe |coefficient of
-of ness of in | insert | insert | surface surface of molded
BVWC grain grain | screw | screw of of molded article
pattermn | pattern thickness | thickness | article
. varied part|varied part & |
E | I A | © — — © © © © - 0.72 @)
1-2 A ©)] — — © © © © 0.71 @)
I-3 A © — - © © © © 0.71 O
| B e | — — © ® © ©) 0.70 . )
I-5 A © — — © © © © 0.71 @
I-6 A © — — © © © © 0.70 @)
1-7 A - © — — © © ©) © 0.66 ©)]
Comp.| 6 A ©)] i — O A O A 0.90 X
Ex. 7 B O — — X X X X 0.73 A
: 8 B 0 — — X X X X 0.73 O
9 B 0] — —_ X X X X 0.86 X
E | I8 A ) @ © © @ @) © 0.69 O
I-9 A © © © © © ©) 0.57 ©
Cap, [ 10 A © ©. @ O A O A 0.88 X
Ex |11 B 0] O @) X X X X 0.71 O
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Table 11

inorganic
(meth)acrylic resin composition inorganic | filler—
filler | containing
resin
. particle
composition (b by weight) amunt | amunt amount
| M | M| TBOA| 513 THRA; ST | EDMA| BDMA | NPGDMAITVPIVA, B-1 | added | added added
L e et | Gard
Bx |DM|(85f —y —; —| —| — —,10] —; — | 85| 100| 195 —
02|80 —y —| —} —) —! —115! —! —135] 100] 195 —
0845} — | — | —| —! —1 —1 —1l20! —135[100]| 195 —
O41 40! — ! —3 — 1 —1 —1 —1 —125—135|100| 220 —
-5 25:25:—:—:.——-:—:—:—:15:-—:35 100 195 -
06|25y —1 —125y — )y —) —| — 115, — 35] 100 195 —
07|25, — | —1 —125) —) —1 —!l15) —!35{100]| 195 —
Cap [ 12| 50) —{ —| —| —| — 15| —; —| — 85| 100| 195 —
Bx. | 7 (55, — 1 —| —| —] —1 —1 =1 —=" 9'36| 100]| 230 —
| 8|48} — 1 =1 —1 —1 —}—] —1!—120!32|100]| 200 —
9 /58] —! —1 —!—1—1—1—1121 —135|100| 250 —

1 ) I | | | | | | 1

1 ! [} 1 | | I i | |

1 ! I ! 1 1 1 t l ! _

B |D8/50y —| —} —| —{ —; —,15; —| — | 85| 100| 165 75
19|25, — 25 —} —} —) —! —t15! —! 35| 100| 165 75
Cop. [ 13(50y — | —{ —| —{ — {15, —| —| —,; 35| 100| 165 75
Br |11}20) — =1 —1 —115} —! —1! —"'25! 40| 100]| 220 100

MWA : methyl m‘dmrylate
B1M: tricyclo[5 +2 1 -(*°Jdecanyl acrylate THAMA: tetrshydrofurfuryl methacrylate ST: styrene |

(A : cyclohexyl methacrylate

EDM : ethylene glycol dimethacrylate

NPGIMA : neopentyl glycol dimethacrylate TWTM : trimethylolpropane trimethacrylate

BMA : 1, 3-butylene glycol dimethacrylate

IR0 : isobornyl methacrylate




Table 11 (cont.)
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Teble 12°

thicke— appearance of molded article linear | hot water
ning | surface [ clear- | wneven— | vhitening | dimple *| whitening | dimple | shrinkage | resistance

property | smoth—-| ness ness atthe | atthe | onthe .| onthe |ooefficient| of

of ness of in insert | insert | swrface | surface of molded

BMC grain grain screw | screw of of molded article

pattern | pattem B thickness | thickness | article
- varied part|varied part @0

B |[DH| A © — — © o) © o) 0.80 O
-2 A © — — © . © © © 0.76 O

3| A ©@ | — — @ © © © 0.76 Oy
-4 B - © — — © © © © 0.76 o)
-5 A © — — © © © © 0.76 ©
o6 A © — — © (@) © © 0.66 @)
-7 A © — — © © © © 0.80 ©
Cap. | .12 A (©)] — — O A O A 0.90 X
Ex 71 B O — —_ X X X X 0.73 O
8 B O — — X X X X 0.73 O
- 9 B O — - X X X X 0.86 X
Ex | -8 A © © © © © © © 0.74 O
-9 A © © © © © © © 0.62 ©
Camp. | 13 A © ©)] © @) A O A 0.88 X
Ex |11 B O O O X X X X 0.71 X
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Table 13

FDMA : ethylene_ glycol dimethacrylate BDMA :1, 3-butylene glycol dimethacrylate  NRGDMA : neopentyl glycol dimethacrylate
T : trimethylolpropane trimsthacrylate :

: - inorganic . .
(eth)acrylic resin composition inorganic| filler- polymer curing agent [ internal
filler | containing powder releasing|
" resin agent
: particle .
composition (% by weight) aount | amomt | eamunt | kind | amount kind |amomt| amont
WA | G| IEOA, ST | EDM | VA NGO/ VPDA, BL | added | added | added | added | | added | added
R (art) | Gart) | (part) | (part) | Gart) | (oert)
B [MH|551 —i—{—1 —1101 —1 — 1 35| 100] 210 — P-11 35 | Pahera® | 2.7 | 0.5
m2|50; —) — — =115} —! —' 35| 100]| 210 — P-2| 35 | Paten® | 2.7 | 0.5
3|45, —| —| —| —120] —! —1!35]| 100 210 — P—3| 35 | Pahea® | 2.7 | 0.5
m4| 40} —! —! =1 —1 —125! —135[100]| 210 — P-4! 50 | Petem® ! 2.7 | 0.5
W5 | 350 —1 —1 —1 —1 —1301L—135|100| 210 — P—5! 45 | Patema® ! 2.7 [ 0.5
6| 261251 —1 — | —1 — 1151 — 1 85| 100 210 — . P—21 356 Parhexa (D 1+ 2.7 0.5
Cap | 14| 8501 —y —| —{15, —| — | — | 85] 100| 210 —_ P—1 35 | PabutylZ | 2.8 | 0.5
| 15|85 —| —] —) —1 —1 —! 9'36]| 100]| 230 — P—3, 15 |Trigmx 125! 1.8 | 0.5
16|48 — | —} —| —1 —| — 120! 32| 100| 200 — P-7] 10 | Pabuyl0 | 0.8 | 0.5
17158) —! —1 —1—1 —1j121 —135|100]| 250 — P—8! 20 | Pahem® ! 12.0| 0.5
AR || Plm ) 20
1 1 1 i | l I 1 | Percumyl D 1 1.6
B [IF7[50y —i — | — | —115, —i — | 85| 100| 165 | 75 P—1, 25 | Pahexa® | 2.7 | 0.5
m8|25] —;25) —) —! —115) —! 35| 100/ 165 75 | P—1| 25 | Paten® | 2.7 | 0.5
m9|50) — ) —! —! =115 —! —135]|100]| 220 100 - ! — Pahexa® ! 2.7 | 0.5
Cap. (18| 50y —y —| — 15| —| —| — | 35| 100| 165 75 P-1 25 | PabuylZ | 2.8 | 0.5
Bx |19 20y —; — 15} —) — ! — ' 25! 40| 100] 220 | 100 — 4 — | Patutylo ! 0.5 ] 0.5
MA : methyl methacrylate CHA: cyclohexyl methacrylate IBMMA: ischornyl methacrylate ST: styrene '
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Table 14

thicke~ appearance of molded article linear | hot water
ning | surface | clear— | unevem whitening | dinple | whitening | dinple | shrinkage | resistence
property | smwoth— | ness ness at the at the on the on the [coefficient of .
of ness of in insert | insert | swface | surface of nmolded
B{C . grain | grain screw screw of . of mlded article
pattern | pattem thickness | thickness | article
_ varied part|varied part @

Ex | IH A © — — © @ © © 0.75 0]
m-2 A ) — — © (@) © ) 0.75 o)

I3 B © - - © © © © 0.75 O

4 B o | - — © © © © 0.75 O

5 B O — — © © © © - 0.75 @)

6 A ©) — — © © © - © 0.75 ©

Cap. | 14 A © — - O A O A 0.90 X
Bt |15| B 0 — — X X X X 0.73 A
: 16 B O — — X X % X 0.73 o]
17 B O — — X X X X 0.86 X

B |DE7T| A ) ©® ® ® ® ©. © 0.73 6)
-8 A ©) ©)] © © © © © 0.60 N©)

-9 B ©) 0] 0] ® ©) © © - 0.73 @)

Cap.[ 18| A © © O o) A o) A 0.88 X
B |19 B O @) O X X e X 0.71 O
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Table 15

norganic :
(meth)acrylic resin composition inorganic| filler- polymer curing agent | intemal
filler | containing powder releasing
resin agent

particle

composition (% by weight) amunt { amunt amunt kind 1 amount kind iamomt | amount
WA | CHMA | TBRA[ 5134 | 3E | THWA, BOMA (NFGDMA| B-1 | added | added added | added ! added | added
R (part) | (art) | (part) | (part) | (part) | (part)
Br | 1 [ 55, — | — —| —{ —; 10 — 35| 100| 210 — P—1, 35 | PabutylI ;.1.4 | 0.5
W |50, — —| — —1 —115! —135| 100] 210 — P—-2| 35 | PahemlI| 1.7 | 0.5
V3 |45} —} —} —} —! —120) —135|100]| 210 - P-3| 35 | PabutylI | 1.4 [ 0.5
V4 | 400 — ) —1 —1 —1 —1 —125135|100{ 210 _ P—4) 50 | PabuiylT! 1.4°| 0.5
W5 | 851 —1 —1 —1 —1 —1 —130135|100| 210 — P=51 45 | PabexlI! 1.7 | 0.5
IV | 256125y —t —) —| — 1 — 1151 35] 100 210 — P—11 35 | Perbutyl I 1 1.4 0.5
V7 |25 —} —| 25 —) — ) —115) 35| 100 .210 — P-1{ 35 | PabutylI | 1.4 | 0.5
V8 |25, — —| —] 25, —| — |15} 35| 100 210 — P—1, 35 | PabutylI | 1.4 | 0.5
M |50} —! —1 —1.—1 —135! —135|100| 165 75 P~1! 25 | PatutylI! 1.4 [ 0.5
0 | 2561 — 1250 —1 —1 — [ — 1151 35| 100| 165 75 P-1! 25 | PabuylI! 1.4 | 0.5
|25y —t —1 — | — 1251 — 1151 35] 100 165 75 P-11 25 | Perbutyl I 1+ 1.4 0.5
M2 |50 —i —i —, —, —1 15} — 35| 100| 220 100 — | — Pemexy1111.7 0.5

WA : methyl methacrylate GM : cyclohexyl methacrylate IROA :

isobornyl methacrylate

B : 1, 3—buty1ene glycol dimethacrylate NPGIMA : neopentyl glycol dimethacrylate

" 51%: tricyclo[5 +2 + 1 - (P¥]decanyl acrylate  FE:2, 2, 2-trifluoroethyl methacrylate THOA : teuahydroftmﬁn'yl neﬂJacrylate
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Table 16

hot water

thicke- appearance of molded article linear
ning | surface | clear— | uneven— | whitening | digple | whitening | dimple | shrinkage | resistance
property | smoth- | ness ness at the at the | on the on the jcoefficient of
of ness of in .insert | insert | swrface | surface of molded
BC grain | grain screw | screw of of mlded | article
pattern | pattem | ' thickness | thickness | article
: varied part|varied part ©
Ee| DWW A © — — © © © © 0.70 O
vz | A ©) — — O+ ©) O+ © 0.74 O
V-3 B © —_— — © @) © © 0.70 (O
41| B @] — — © © © © 0.70 O
V5 B 0 - — O+ ©) O+ © 0.74 - 0
s | A © — — ®© | . ® © © 0.70 ©)
I\ A ©) — — © © @) © 0.65 ©
- V8 A © — — © © © © 0.70 ©
9 A © © © © © © © 0.68 O
10 A © © © ) © © © 0.55 ©
I\ A © © (@) @ © © © 0.72 ©
12 B ©) @) O O+ © O+ © 0.72 O
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Table 17

inorganic : :
(meth)acrylic resin composition inorgenic| filler- polymer curing agent internal
filler | containing powder ' releasing
resin agent
, particle
composition ®% by weight) amount | amount amunt kind 1 amount kind | amount | amount
WA | CMA IBXMA| 5124, FE | THRA| BMA NFGDMAF B-1 | added | added added ! added | added | added
R (art) | Gart) | - (part) | (part) | (art) | (part)
Bx|- V1 |65y —( —1 — —1 —|10] — 35| 100| 210 — P—1,; 35 Kayarene6-701r 3.8| 0.5
V2 {50 —| — —| —) —=115) —)35| 100| 210 —_ P—2| 85 Kayarene6-70l 38| o5
V3|45 — | — ] —| — | — 120} — 135|100 210 — P-3, 85 Kayamee—m 3.8| 0.5
V4 | 401 — 1 —1 : | —1 —125135|100]| 210 — P—4! 50 | = o em 38| 05
V6 | 351 — 1 — | : I —1 —130135|100| 210 — P-51 45 e 38| 0.5
V6 [251251 —1 —| —1 —| — 1151 35| 100] 210 — p—1, 35 |fayareme6m 55| 45
V71|25 —) —125) —] —) —t15! 35| 100 210 — P—1, 35 |Keyarene&® 38| o5
V8 25| —| —| —l25) —| —115!35| 100 210 — P—1; 35 | Kayarene6-0 3.8 | 0.5
. V9 [ 50! — 1 —! ! Il —115! — 1! 35| 100 165 75 P—1! 25 | Keyarene60 3.8 | 0.5
V-0 | 251 — | 25| | —1 —1 — 1151 35| 100| 165 75 P-1! 25 | Kayarenegm) 3.8 | 0.5
VL 261 — 1 — 11— 12651 — 1151 35| 100| 165 75 P=1! 25 | gomreneg 38| 0.5
V-12 50: . l| : : : :15: :35 100 229 100 : Ka 6'70: 3.8 0.5
WA : methyl methacrylate QM : cyclohexyl methacrylate IRMA : isobormyl methacrylate

513 : tricyclo[5 2 <1« (P°]decanyl acrylate E: 22 2-triflucroethyl methacrylate THA: tetrehydrofirfiryl methacrylate
B 1, 3—b1rty1ene glycol dimethacrylate NPGIMA : neopentyl glyool dinethacrylate
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Table 18

thicke- | appearance of molded article linear | hot water
ning | suwrface | clear- | uneven— | whitening | dimple  whitening | dimple | shrinkege | resistance
property | smooth— | ness ness at the at the on the on the |[coefficient of
of ness of in | insert | insert | surface | swrface of nolded
BC grain grain screw screw of of. mlded article
pattern | pattemn ' thickness | thickness | article |-
- varied part|varied part| ©0
Ex | W A © — — © © © 0.79 @)
V-2 A © — — © © © © 0.79 @)
V-3 B © — - © ©) © © 0.79 @)
V-4 B o — — ©) © © © 0.79 o
V-5 B @) — - © © © © 0.79 @)
V-6 A © — — © © © © 0.79 ©
V-1 A © - — © © @ © 0.74 ©
V-8 A © — — ©) (©) © © 0.79 - ©
V9 | A © - © © @) © © © 0.77 O
V 10 A © © © © © © © 0.65 ()
VL[ A © © © © © © . © 0.80 ©
V-12 B ©) 0) O © © © © 0.76 O
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Table 19

_ inorganic
(meth)acrylic resin composition inorgenic| filler polymer curing agent internal
' filler | containing powder releasing
resin agent
_ particle

composition (% by weight) amount | amount | amount | kind emomnt| kind | emount| amunt
WA | G TIROA| GIM 3B (EM NG B | added | added | ackled iadded iadded added
: S S SN SR N Part) | (art) | (part) | (part) | (part) | (part)
Br. | VHL [ 48, — | — | —| — 2, 25, 25| 100| 220 — P-4, 25 | KD1 ; 1.8] 0.5
VE2 | 48] — | — 1 — ] — 12! 25! 25| 100]| 220 — P-1} 25| KD-1 | 1.8| o5
VE3 | 48) — | — ! — | — 12l 25! 25 100| 220 — P-2| 25 |Perhexylz! 1.8 | 0.5
VK | 481 — | — 1 —1 — 12125125100 220 — P-3! 35 |poexylz! 18| 0.5
VE5 | 481 — 1 — 1 — 1 — 1 21 251 25| 100 220 — P-71 50 KD-1 ! L8 0.5
VE6 | 48) —i — 1 — 1 — 2] 25| 25| 100]| 220 — |P-8] 40| kpy 1 L8] 0.5
VHT | 24) 24 — | — | — 121 25! 25| 100 220 — P—1, 25 kp-1 1 18| 0.5
VE8 | 24 — 24| —| — 2] 25|25 100 220 — P-1, 25 | kpy; | 1.8] 0.5
VE9 | 241 — | — 1241 —121251'25| 100} 220 — P-1! 25 | gpy ! 18| 0.5
VHO | 241 — ! —1'—12412125125| 100| 220 — P-1! 25 | gpy | 1.8 | 0.5
Cap. | 20 | 48, —) — | —| — | 2, 25, 25| 100 220 — P-1, 25 |[Perbutylz: 1.8 | 0.5

B A S S B B H L

MA : methyl methacrylate QM cyclohexyl methacrylate
51M: tricyclo[5+2 1 +(P¥ldecanyl acrylate 3FE: 2,2, 2-triflucroethyl methacrylate
EDA : ethylene glycol dimethacrylate NFGIMA : neopentyl glycol dimethacrylate

IBMA : isobornyl methacrylate
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Table 20

hot water

ik

thicke— appearance of mlded article ‘linear
ning | surface | whitening | dinple : whitening | dimple [ shrinkage | resistance
property | smwoth—- | at the | at the on the on the [coefficient of
of ness insert | insert | surface | surface of . molded
- BC screw | ‘screw of of mlded | article
thickness | thickness | article
: ~__|varied part|varied part] @9 -

Ex. VH A © © © © © 0.75 @)
VE2 A © © © © © 0.75 -0
VE3 A © © © © ©) 0.74 o)
V4 B o) © © - © © 0.74 O
VIS B o) © © © © 0.75 o)

VE6 B 0 © © © © 0.75" (0]

- VKT A © © © © © 0.75 ©
V8 A © © @) © © 0.62 - ©
VE9 A ©)] © © ©® © 0.65 ©
VHO A © © © © © 0.75 ©

20 A © o] A o) A 0.90 X
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Table 21

inorganic : _
(reth)acrylic resin coposition inorgenic| filler— polymer curing agent internal
: filler | containing powder releasing
resin agent
particle
composition U by weight) aomt | et | amwnt | kind | amownt| kind jamomt | amount
WA T G T TOAT EDA INRGDAY B | added | added |  added Eadded | iadded added
o I 5 ! (part) | (part) (part) | (part) | (part) | (part)
Ex. VHI [ 48, — | — | 2 |15, 85| 100| 170 70 P—1; 25 KD-1 ; 1.8 | 0.5
VH2 | 48} — | — | 2 ] 15] 35| 100} 170 70 [ P-5] 20| KD1 | 1.8 o5
VH3 | 48] — | — ! 2 115! 85| 100] 170 70 P—6) 15 |Perhexylz] 1.8 | 0.5
VEM | 481 — 1 —1 2 115! 35| 100| 170 70 P—2! 25 |pghegyl z! 1.8 | 0.5
VEI5 | 481 — 1 —1 2 1151 35) 100| 260 100 P-11 20 kp-1 ! 18| 0.5
VH6 | 481 — | —| 2 15| 35| 100| 170 70 | P—3| 35 meylz: 18| 0.5
VH? | 481 — | — ] 2 115! 85| 100]| 170 70 P-7] 50 kD1 | 18| 0.5
VEIB | 48] — | — 1 2 115! 35| 100| 170 70 P-8] 40 | ppq 1 18] 05
VE9 | 481 — 1 — 1.2 1 151 35| 100| 220 100 - — kD1 | 18| 0.5
VED | 241241 —1 2 1151 35| 100 170 70 P-11 25 kp-1 | 18| 0.5
VE2L | 241 — 1 241 2 1151 35) 100| 170 70 P—11 25 Kp1 | L8
Cap | 21 485 —E —i 2 i 155 35| 100]| 170 70 - P—li 25 PerbutylZi 1.8 0.5
Ex ] 1 ' 1 ]

|
MA : methyl methacrylate
EMA : ethylene glycol dimethacrylate  NPGIMA : neopentyl glycol dimethacrylate

(M : cyclohexyl methacrylate IBOMA : isobornyl methacrylate
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Tabie 22

appearance of molded article linear | hot water
ning | surface | clear— | wneven— | whitening | dimple :| whitening | dimple | shrinkage | resistance
property | smoth— | ness |- ness | atthe | at the | on the on the |coefficient of
- of ness of in insert insert surface surface of mlded
BC |- grain | grain SCrew Sscrew of of - molded article
pattern | pattern thickness | thickness | article
. : varied pert|varied part| €0

B | VFL | A @ ©) @ © © © ® 0.73 O

VE12 A © © © @ © @) © 0.73 O

VEI3 A © © © O+ © O+ ©) 0.72 0]

VE4 A © ©)] © ©)] @ ©) © 0.72 0o

VE5 | - A © © © O+ @) O+ © 0.70 @)

VE16 B 0. O o @) C) O © '0.74 O

ViT| B o] O 0 0] © o] © 0.74 o]

- VFI8 B o @) @) @) © X0) © 0.74 O

VF19 B O O @) O © O © 0.74 O

VE2 A © © © © ©) ® © 0.73 ©

VE2L A © © ©] © © © © 0.60 ®

Cap. [ 21 A © © © O A. o - A 0.88 X
Ex.
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Table 23

inorganic

(meth)acrylic resin composition inorgenic| filler— polymer curing agent internal
- filler | containing|  powder |releasing

: resin agent

| particle | |

coposition (% by weight) amount | amount | amoung kind tamomnt | kind 1amont | amont

MA | OM 51M ) sBA, ST | EMA (NGDMY B-1 7 B2 | added | added added | added | added | added
o ] )| et | art) 1 (part) i art) | (art)
Bx |VIH|48) —( —1 —1 —1 2 125,25, —| 100| 220 — P-4 25 | PateaV 1 2.8 | 0.5
VE2| 48] —| — ] — | —1 2 ' 25' 25! —| 100]| 220 — | P-1, 25 | PahemaV | 228 | 0.5
V3| 48, —| —| — | — ! 2 125! 25! —| 100]| 220 - P-2| 25 | PaberaV | 2.8 | 0.5
V4| 48] —! —! —1 —1 212501250 —| 100| 220 — P-3! 85 | PabemV ! 2.8 | 0.5
V5481 — 1 — 1 —1 —1 2125125 —|100| 220 — P71 50 | PaheraV ! 2.8 | 0.5

V6| 481 —1 —1 — 1 — | 21251251 — | 100| 220 — P-81 40 | PahexaV 1 2.8 | ‘0.5
Cap. | 22| — 1831 —1331 —y — —1 — | 34| 100| 200 —_ — | — |KdxBOGE; 3.0 0.5
B | 23] —) — 70} —}20]10] —! —! —| 100 200 — — | — |KdxBOBO} 2.8 | 0.5

WA : methyl methacrylate GMA: cyclohexyl methacrylate |
sBA : sec-butyl methacrylate ST: styrene FMA: ethylene glycol dimethacrylate NRGDMA: neopentyl glycol dimethacrylate

B1M: tricyclo[5 +2 +1 + (P¥ldecanyl acrylate
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thicke-

appearance of molded article
. ning | sirface | vhitening | dimple | whitening | dinple
property | smoth—-| at the at the on the on the
~of ness insert | insert | swface | surface
BvMC  SCrew screw of of
thickness | thickness
o varied part|varied
Ex VI A © © © © ©
VIF2 A © © © - © @
VIF3 A © © © @) NG
VIF4 B O ©® © © ©
VIS B o © © © ©
VIF6 - B O © © ©} ©)
Cap. | 22 C . X X X X X
Ex. 28} Cc | x - X X X X
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Teble 25

inorganic

(meth)acrylic resin inorganic| filler— polymer curing agent - | internal
corposition filler | containing|  powder releasing
resin agent -
: ‘particle
composition amount | amownt | amunt kind temount | kind ianmnt amunt
G by weight) | added | added | added | added | added | added
WA | EDVA NGO, B | (pert) | (pert) | Gpart) | (part) | Gart) | Gart)
B. | Vi7 | 481 2 115135 100 170 70 P—1:i 25 |PeahexaVi 2.8 0.5
vis | 48] 2 | 15} 35| 100 170 70 P-5| 20 |PatemaV] 2.8 | 0.5
VI9 | 48} 2 | 15, 35 100| 170 70 P—6, 15 |PahexaV] 2.8 | 0.5
"VHO | 48! 2 '15! 35| 100| 170 70 P-2! 25 |PehemaV! 2.8 | 0.5
VL | 481 2 1151 35( 100| 260 100 P-1] 20 |PabemV! 2.8 [ 0.5
VIH2 | 481 2 1151 35| 100| 170 70 | P—31 35 |PahexaVi 2.8 | 0.5
Vi3 | 48] 2 | 15) 35| 100| 170 70 P-71 50 |PateaVi 2.8 | 0.5
VEM4 | 48] 2 | 15) 35| 100| 170 70 P—8 | 40 |PatexaV) 2.8 | 0.5
V5 | 48! 2 ! 15! 35| 100| 220.| 100 — ! — |PaheraV! 2.8 | 0.5
Cap. [ 24 48'5 2 E 155 35| 100| 170 70 P—li 25 | Perbutyl i 2.8 0.5
Ex. i I | 1

WA : methyl methacrylate

NFGDMA : neopentyl glycol dimethacrylate

|
FDMA : ethylene glycol dimethacrylate
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°§

thicke- appearance of molded article
ning | surface | clear— | unevemr vhitening | dinple | whitening [ dimple
property | smoth— | ness ness at the at the on the on the
of ness of in insert insert | surface surface
e grain | grain | screw screw " of of
pattern | pattemn thickness | thickness
: . varied part|varied part
B | VBT A ©) © © © © O ©
VI8 A © © © © © © ©
VIF9 A @) © © O+ © O+ ©
VIFIO A © (©) © ©® © © ©
- VIHI A - © © © O+ © O+ ©
VIH2 B O O (@) 0] © 0 ©
VI3 B O o) O o) © O ©
VIF14 B 0 O @) 0] © O ©
VIF15 B 0] 0O @) O © O ©
24 A © © ©) O A -0 A




Marks revealing evaluation résultS'in the tabies ére given
according to the following criteria.
<Thickening property of BMC>:

A: A composition thickened immediately'after kneading, and
a BMC having no'stickinesé and manifesting excellent handling |
property was obtéinéd.

| B: A composition was aged at room temperature after knead- .

ing, and 24 hours or more was required for thickening up to nec-
essary viscositj.

C: A composition was aged at room température for 24 hours
or more after knea&ing, however, it did not ﬁhicken.
<Odor> |

©: No odor was recognized.at all in'producing and han-
dling a BMC, and in molding a BMC.
. O: Almost no odor was recognized in préducing and han-
dling a BMC, and in molding a BMC.

A: Slight odor was récognized in producing and handling a
BMﬁ, and in molding a BMC, but no_problem;_

X: Odor specific to a monomer was recognized in:producing
and handling a BMC, and in molding a BMC.
<Deepﬂess (transparency) of molded article>

O: Transparency is high, and deep feeling specific to
marble is exhibited. |

Az Transparency is low, and deep feeling specific to mar-
~ble is not exhibited so much.

X: Transparency is low, and deep feeling specific to mar-
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ble is not exhibited at all.
<Surface smoothness of molded article>

©: There is no pinhole at all;.and surface smoothness is
extremely high.

O: There is no pinhole, and surface smoothness is high.
<Unevenness in gloss of molded article>

©@: There is no unevenness in gloss at all, and gloss is
extremely high.

O+: There is no unevenness in gloss, and gloss is fairly
high. |

C)? There is no unevenness in gloss, and gloss is high.

/A: There is unevenness in gloss, and gloss is low |

X: There is remarkable unevenness in gléss, and gloss is
extremely low.
<Hot water resistance of molded article>

©: Color change was extremely small.

O+: Color change was fairly small.

O: Color change was small.

X: Color change.was large.
<Weatherability of molded article>

t): Color change was small.

X: Color change was large. |
<Clearness of grain pattern of molded article>

©: Grain pattern is extremely clear, and design is excel-

lent.

O: Grain pattern is clear, and design is excellent.
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A: Grain pattern is indefinite, and design is poor.

X Gfain pattérn is indefinite, and desigh is extremely
poor. |
<Unevenness in grain pattern of molded érticle>

©: There is no unevenness in pattern at all, and design
is extremely excellént.

O: There is no unevenness in pattern, and design is ex-
cellent.

A: There is unevenness in pattern, and design is poor.

X: There is heavy unevenness in pattern, and design is
extremely poor.
<Whitening at the insert 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 ét the insert
screw is hardly recognized from the surface.

O: There is no whitening, and the position at the insert
screw is fé%ognized from the surface when carefqlly observed, but
there is no practical.problem.

Xz: 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 ét all, and the position at the iné
sert screw is not recognized from the surface at all.

O: There is no dimple, and the position at the insert

screw is not recognized from the surface.
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A: There are slight dimple, and the position at the in-
sert scréw is recognized from the surface.

X: There are heavy dimples, and the position at the in-
‘sert screw is recoggizga from the surface at first glance.
<Whitening.of surface of thickness varied part>

©: There is no whitening at all, and the position of .
thickness varies part is not recognized'frqm the surface at all.

O+: There is no whitening, and the position of thickness
varies part is hardly recognized from the surface.

O: There is no whitening, and the position of thickness
varies part is recognized from the surface when carefully ob-
served, but there is no practical problem.

X: There is heavy whitening, and the position of thick-
ness varies part is.;ecognized from the surface at first glance.
<Dimple on surface of thickness varied part>.

©@: There is no dimple at all, and.the position of thick-
ness varies part is not recognized from the surfacg at all.

O: There is no dimple, and the position of thickness var-

ies part is not recognized from the surface.

Z&: ihere are slight dimples, and the.positién of thick-
ness varies part is recognized from the surféce.

X: There arelheavy dimples, and the position of thickness

varies part is recognized from the surface at first glance.
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1. A (meth)acrylic 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 of an inorganic filler (B), and 0.01 to 20 parts:
by weight of a cu;ing agent (C): wherein,

the component (a) contains at least one (meth)acrylate
selected from the group consisting of a (meth)acrylate carrying
an ester group having a-bicyclo rihg, a (meth)acrylate carrying
-an.ester'group having a fluorine atom and a (meth)acrylate carry-
ing an ester group having cyclic ether structure.

2. The (meth)acrylic premix according to Claim 1, wherein
the component (C) contains a radical polymerization initiator
having a 10 hours half-life temperature of 75°C or more.

3. The (meth)acrylic premix according to Claim 1 or 2,
wherein the (meth)acrylate carrying an ester group having a bicyb
cio ring is isobornyl (meth)acrylate.

| 4. The (meth)acrylic premix according to Claim 1 or 2,
wherein the.(meth)acrylaté carrying an ester group having a fluo-
rine atom is a (meth)acrylate carrying a fluoroalkyl group having
.1 to 10 carbon atoms.

5. The (meth)acrylic premix according to Claim 1 or 2,
wherein the (meth)acrylate carrying an ester group having a cy-
clic ether structure is tetrahydrofurfuryl (meth)acrylate.
| 6. A (meth)acry1ic premix.comprising 100 parts by weight

—_— .
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of a (meth)acrylic resin composition (A) containing a (meth)-
acrylic monomer (a) and a (meth)ac;ylic.bolymer (b), 1 to 500
parts by weight of an inbrganic 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

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

. an ester group having a cyclohexane ring ahd a (meth)acrylate
carrying an ester group having_a tricyclo ring, and the component
(C) contains a radical polymerization initiator having a 10 hours
half-life témperature of 75°C or more.

7. The (meth)acrylic premix according to Claim 6, wherein
the (meth)acrylate carrying an ester group having a cyclohexane
ring is cyclohexyl (meth)acrylate.

8. Thé (meth)acrylic premix according to Claim 6, wherein
the (meth)acrylate carrying an ester group having a tricyclo ring

OLG]decanyl (meth)acrylate.

is tricyclo[5-2-1"-
9. The (meth)aciylic premix acéording to Claim 2 or 6,
wherein the radical polymerization initiator having a 10 hours

~half-life température of 75C or more contains an organic perox-

ide represented by the following general formula (I):

R6 R5 R4 R3
\.I \/ .
R7 —C  O0-0—-RZ .
N / N (D)
I
/ \\ < .
RS c——c/ \O—O—Rl

4 /
RY }QIORII\RIZ

(wherein, R! and R? represent a hydrogen atom or a tert-alkyl
-

i
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group having 4 to 6 carbon atoms, and R to R}Z_represent a hy-
drogen atom or an alkyl group having 1 to 4 carbon atoms.)

10. A (meth)acrylic premix compfiéing 100 parts by weight
of a (meth)acrylic resin composition (A) containing a (meth)-
acrylic monomer (a) and a (meth)écrylic polymer (b), 1 to 500
pérts by weight of an-inorgénic filler (B), and 0.01 to 20 parts
by weight of a curing agent (C): wherein,

the component (C) contains at least one organic perox-

ide represented by any of the following general formulae (I) to

(VII): |
R6 RS R4 R3
. N/ \/
RS c—cC O—0—R2
\C/' : \C/ (0
I
77\ _ -
. R8 C—C/ \O—O—-Rl
NS TEAN
RY9 RIOR1IR12

(wherein, Rl and R? represent a hydrogen atom or a tert-alkyl

R12

group having 4 to 6 carbon atoms, and,R? to represeht a hy-

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

CHgjs . ?H3
| .
R13-—C—O—O——?—CH2—CH—CHg'—(i?—CH3 ()
| ! I
CHj O CHj CHjy
(wherein, R13 represents an alkyl group having 1 to 5 carbon.at-

oms.),

This Sheet Has Been Replaced
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CHg———CHpjy .
I I O—0—R14
CH3—CHjy - CHo— C\ _
I _ | O—O;Rls _ ()
CHy—CHy CHy—CHy |
CJ}iz-—————CZ}iz
(wherein, R}a and R;S represént a hydrogen atom or a tert-alkyl

group having 4 to 6 carbon'atoms,-and one or more hydrogen atoms
in the cyclododecane ring may be substituted by alkyl groups hav-

ing 1 to 4 carbon atoms.),

| C|IH3 | CID'Hs_
Rlﬁ—c—o—-o—-c-—o—cl:H )
| Il -
CHg- e CHg

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

oms.),
(i‘,H3 Cl3H3.
R”—?—O—O—ﬁ—O—Rw—O—ﬁ—OeO—C~Rw (V)
- ' I '
CHj o o CHjy
(wherein, R!7 and R'® represent an alkyl gioup having 1 .to 5 car-

bon atoms, and represents an alkylene group having 1 to 10

carbon atoms.),
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CHjs
: I : .
?—o—o—cl:—R20 (VD)
I :
O ~ CHgs
(wherein, R0 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

O—C(CHj3y)3
5
R2l—C—R22—C—0—R% (VI)
oo
é—C(CH93
(wherein, R?l and rR?? represent an alkyl group having 1 to 6 car-

bon atoms, and rR?2 represents an alkyl group having 1 to 6 carbon
atoms.)

11. The (meth)acrylic premix according to Claim 10,
wherein the component (C) contains at least oﬁe organic peroxide
represented by any of the general formulae (I) to (VI), and the
component (a) containé at least one (meth)acrylate 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 tricyclo ring.

12. The (meth)acrylic premix according to Claim 10,
wherein.the component (C) cbntains at leaét one organic peroxide

represented by any of the general formulae (I), (III), (VI) and
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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 cyclohéxane ring, a (meth)acrylate carry-
ing an ester group having a bicyclo ring, a (meth)acrylate carry-'
ing an ester group having a friqyclo ring and a (meth)acrylate
carrying an ester groué-havipg a fluorine atom. |

13. The (meth)acrylic premix according to Claim 10,
wherein the component (C) contains at least one organic peroxide
represented by any of the general formulae (II), (IV) and (V),
and 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 cyclohexane ring, a (meth)acrylate carrying
an ester group having a bicyclo ring, a (meth)écrylate carryihg

~an ester groub having a tricyclo 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.

14. The (meth)acrylic premix according to Claim 1, 6 or 10
further comprising an inérganic filler-containing resin particle.

15. A (méth)acrylic SMC or BMC comprising the
{meth)acrylic premix according to Claim 1,.6 or 10 and a thicken-
ing agent.

16. The (méth)acrylic SMC or BMC according to Claim 15,
wherein the thickening agent is a polymer powder.

17. The (meth)acrylic SMC or BMC according to Claim 16,
wherein the bulk density of the polymer powder is in the range

from 0.1 to 0.7 g/ml, the oil absorption in linseed o0il is in the
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range from 60 to 200 ml/lbO g, and the degree of sweliing in
methyl methacrylate is 16-fold or more. |

18. The (meth)acrylic SMC or BMC according to Claim 17,
wherein the pdlymer powder is composed of a non-cross-linked
polymer having a weight-average ﬁolecular weight of 100,000 to
2,000,000. |

19. A method for producing (meth)acrylic artificial marble,
wherein the (meth)acrylic SMC or BMC of Claim 15 is cured with

being pressurized and heated at a temperature in the range from

105 to 150°C.
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