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

DESCRIPTION !

PROCESS FOR PRODUCING (METH)ACRYLIC ARTIFICIAL MARBLE

TECHNICAL fIELD

The present invention relates to a (meth)gcrylic premix ex-
cellent in molding processability, a (meth)acrylic SMC or BMC
which_is‘particularly useful‘as a raw materiai for {(meth)acrylic
artificial marble and has excellent molding processability,
thickening property and the like, and a process for producing
(meth)acrylic artificiél.marble which has high productivity, and
excéllent appearance, dimension stability, hot waster resistance,

weatherability and the like.

BACRGROUND ART

{(Meth)acrylic artificial marble which is produced by com~
pounding inorganic fillers such as aluminum hydroxide into a
(meth)acrylic resin has various prominent functions and proper-
ties such as excellent appearance, soft feeling and the like, and
is widely used for counters such as a kitchen counter and the
like, washing and dressing stands, waterproof pans, bathtubs, and
other architectural uses. Such marble is usually produced by a
casting method in which a so~called premix prepared by dispersing
inorganic fillers in (meth)acrylic syrup is filled in a mold, and

the premix is cured and polymerized at relatively low temperature.

1



This Sheet Has Been Rep

T

For example, Japanese Patent Application Laid-Open (JP-A)
No. 61-26,605 discloses artificial marble in the form of a flat
plate obtained by curing a composition cbmprising {meth)acrylic
syrup containing cyclohexyl methacrylate; aluminum hydroxide; and
a polymerization initiator having a 10 hours half-life tempera-
ture of less than 75°C, under low pressure for long period of
time. Fuﬁther, Japanese Patent Application Laid-Open (JP-A) No.
Hel 2-305,842 discloses artificial marble in the form of a flat
plate cobtained by pouring into a mold a composition comprising
(meth}acrylic syrup containing tricyclo{5 -2 '1.'02’6]decanyl
(meth)acrylate; a quartz powder; and a polymerization initiator
having a 10 hours half-life temperature of less than 75°C, and
curing the composition according to a casting method

However, the compositions disclosed in Japanese Patent Ap-
plication Laid-Open (JP«A)INOS. 61-26,605 and Hei 2~305,842 re-
quire as long as 2 or more hours for curing and exhibit extremely
poor productivity, since a polymerization initiator having a 10
hours half-life temperature of less than 75°C is used in each
case as a curing agent; Then, if these compositions are heated
at a temperature of 100°C or more for curing for the purpose of
reducing curing time so as to inciease productivity, inconven-
iences such as cracking, and whitening occur in the resulting
molded articles due to low decomposition temperature of the cur-
ing agent.

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

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

ing with heating and pressurizing a SMC (sheet molding compound)
or BMC ({bulk molding compound) which is obtained by thickening
resin syrup with a thickening agent.

For example, Japanese Patent Application Laid-Open (JP-A)
No. Hei 6~313,019 discloses a method for producing artificial
marble in the form of a flat plate by molding, with heating at a
temperature as high as 115°C and pressurizing, a (meth)acrylic
SMC or BMC prepared by compounding aluminum hydroxide into
{(meth)acrylic syrup containing as a main component methyl meth-
acrylate.

However, when (meth)acrylic artificial marble is produced
by such a method, there occur inconveniences that vapor of methyl
methacrylate is generated in a mold, the surface of the molded
article is corroded with the methyl methacrylate vapor, gloss at
the corroded part decreases and unevenness in gloss occurs, since
molding is conducted at a temperature of not less than the boil-

ing point of methyl methacrylate (100°C). Such tendency becomes

remarkable when the curing temperature is further raised for in-
creasing productivity.

Further, the acrylic artificial marble described in Japa-
nese Patent Application Laid-Open (JP-A) No. Hei 6-313,019 tends
to be inferior in hot water resistance, and can not be used for
uses such as a bathtub in which particularly high hot water re-~
sistance 1ls required. The (meth)acrylic SMC or BMC disclosed in

this publication has odor specific to {(meth)acrylic monomers, and
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uncomfortable feeling sometimes may occur in handling. Espe-
cially when this 8MC or BMC is molded at a temperature as high as
100°C or more, this tendency becomes remarkable. When artificial
marble is produced using the (meth)acrylic SMC or BMC disclosed
in this publication, there easily occurs inconvenience that the
size of a molded article becomes very smaller than that of a mold
and goes out of the dimension tolerance of the molded article.
Further, the (meth)acrylic SMC or BMC disclosed in this publica-
tion requires aging for a long period of time (24 hours or more)
for thickening and exhibits low productivity.

On the other hand, Japanese Patent Application Laid-Open
{JP~A) No. Hei 6-219,800 discloses artificial stone in the form
of a flat plate for use as an architectural material, comprising
5 to 15% by weight of a (meth)acrylic binder resin using a mono-
mer having high boiling point and 85 to 95% by weight of a natu-
rél stone particle. However, the herein disclosed composition
looks like a stone since the inorganic filler content is high,
and has no marble-like deep gorgeocus texture or soft feeling.
Moreover, since the inorganic filler content is high, flowability
of the material is poor and a molded article having complicated
form can not be easily obtained.

Further, the molded articles disclosed in Japanese Patent
Application Laid-Open (JP-A) Nos. 61-26,605, Hei 2-305,842 and
Hei 6-313,019 described above are all flat plates having uniform
thickness. For example, when a molded article having varied

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

dimple and whitening cccur on the thickness varied parts and the
surface at the insert screw tends to be caused. This tendency 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 invention is to provide a
(meth)acrylic premix which provides a molded article having low
linear shrinkage coefficient and excellent dimension stability,
causes no dimple and whitening on the surface at the insert screw,
and the thickness varied parts, provides appearance having no un-
evenness in gloss on the molded article even when the premix is
molded at a temperature of 100°C or more, gives little odor, and
exhibits excellent molding processability at high temperature.

The further object of the present invention is to provide a
{methjacrylic SMC or BMC which is particularly useful as a raw
material of (meth)acrylic artificial marble and has excellent
thickening property, and a method for producing (meth)acrylic ar-
tificial marble which has high productivity and produces
{meth)acrylic artificial marble having excellent appearance, di-
mension stability, hot water resistance and weatherability.

The present inventors have studied to accomplish the above-
described objects, and as a result, have found that excellent 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 compenent (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 a;
an ester group having cyclic ether structure; or

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 and a (meth)acrylate carry-
ing an ester group having a tricyclo ring, and the component (C)
contains a radical polymerization initiator having a 10 hours
half-life temperature of 75°C or more; or

the componenf (C) contains at least one organic peroxide

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

(VII):
RS RS R4 R3
Y :
— O—-0—R
NN
7N\ C (1)
R8 C—C 0—0—R!
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wherein, R* and R® represent a h drogen atom or a tert-alkyl
P 34

group having 4 to 6 carbon atoms, and R to r1? represent a hy-

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

CHj ' ) CHs

; .
R13~C-O——O-§3-CH2~*?H"’CH2”‘?”‘CH3 ()

; z

CHg o) CH3 CHg

{wherein, R reprasents an alkyl group having 1 to 5 carbon at-

oms.},
CHy——CHy
_ z | l 0-0—R14
CHg~CHy ' CHy—C
l 'l 0~0~RI5 (m)
CHy—CHjy CHyp—CHpy
CHg ———CHjy

{(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.),

?Hs ?Hs
_Rm~?*O~O~C*O~CH (Iv)
|
CHy (“3 CHj

(¢herein, R'® represents an alkyl group having 1 to 5 carbon at-



This Sheet Has Been Replaced

A

oms. ),
g g
Rl/._..C...Q._.O,_C__.O___RIS—-—O——C—-O*"O‘*C*'ng (V)
| i ] i
CHjs O o - CHg

(wherein, rY and r'® represent an alkyl group having 1 to 5 car-
pon atoms, and R'® represents an alkylene group having 1 to 10

carbon atoms.),

s
gl:——-o-—-o---c——R20 (V1)
|
O CHajs

(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(CHg)j
5
Rm~é~R%~C~O*R%. (vI)
ol
Cs)“C(CHg):;

{(wherein, R** ana R represent an alkyl group having 1 to 6 car-
bon atoms, and r%2 represents an alkylene group having 1 to 6

carbon atoms.)

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

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

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

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

ture from 105 to 150C.

In the present invention, “(methj)acryl” means “methacryl
and/or acryl”.

In the present invention, by using a (meth)acrylate carry-
ing an ester group having the above-described specific structure
as the component (&), 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 180°C or more, gives little odor, has excellent
molding processability at high temperature, and further, useful
as a raw material for (methjacrylic artificial marble which shows
deep appearance excellent in transparency, and which has low
liner shrinkage coefficient and excellent dimension stability,
and excellent in hot water resistance.

Further, in the present invention, by using the above-—
described specific radical polymerization initiator (curing
agent) as the component (C), it becomes possible to obtain a
(meth)acrylic premix which has excellent molding processability
at high temperature, and further, useful as a raw material for
{(meth)acrylic artificial marble which has low liner shrinkage co-
efficient and excellent dimension stability, causes no dimple and
whitening at the insert screw and the thickness varied parts, and

excellent in hot water resistance and weatherability.



This Sheet Has Been Replaced

WA

Furthermore, in the present invention, by allowing the'
above~described (meth)acrylic premix to contain a thickening
agent such as a polymer powder, it becomes possible to obtain a
(meth)acrylic SMC or BMC which is further §uitable for molding at
high temperature, has excellent mol@ing processability and excel-
lent thickening property, and useful as a raw material for
(meth)acrylic artificial marble.

Further, in the present invention, by curing with pressur-
ing and heating the SMC or BMC, it becomes possible to produce in
high productivity (meth)acrylic artificial marble excellent in
appearance, dimension stability, hot water resistance, weather-
ability and the like. Therefore, the present invention is indus-~

trially very useful.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a schematic view showing the form of the (meth)-
acrylic artificial marble obtained in Examples I and II.
Fig. 2 is a schematic view showing the form of the (meth)-

acrylic artificial marble obtained in Examples III to VII.

BEST MODE FOR CARRYING OUT THE INVENTION
The (meth)acrylic monomer (a) constituting the (meth)-
acrylic premix of the present invention is not particularly re-
stricted in the case when the above~described radical polymeriza-
tion initiator having specific structure is used as the curing

agent (C). When the curing agent (C) is not particularly re-
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stricted, the (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 carrying-an ester group h§ving 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 etherx
structure. These (meth)acrylates having specific structure per-
form action that they prevent cccurrence of unevenness in gloss
on a molded article cbtained by molding at a high temperature of
105C or more and provide more excellent appearance.

Among these {meth)acrylates carrying an ester group having
specific structure, the (meth)acrylate carrying an ester group
having a cyclohexane ring performs action that it gives excellent
hot water resistance tco a molded article. Examples of the
{meth)acrylate carrying an ester group having a cyclohexane ring
include, but are not limited to, cyclohexyl (meth)acrylate, meth-
yvlcyclohexyl (meth)acrylate, dimethylcyclohexyl (meth)acrylate,
tri-methyleyclohexyl (meth)acrylate, tetramethylcyclcohexyl
(meth)acrylate, 2-cyclohexylethyl (meth)acrylate, 4-cyclo-
hexylcyclohexyl (meth)acrylate and the like. These may be used
optionally alone or in combination of two or more. Cyclohexyl
(meth)acrylate is particularly prefeéred in view of cost.

The (meth)acrylate carrying an ester group having a cyclo-
hexane ring is preferably contained in an amount in the range

from 10 to 90% by weight in the (meth)acrylic resin composition

11
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(A). When the content of this {(meth)acrylate is in this range,

there is tendency that the resulting molded article has no un-
evenness in gloss and has excellent hot water resistance. It is
more preferred in the range from 15 to 85% by weight, and par- .
ticularly preferred in the range frqm 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 excellént di-
mension stability, and that it imparts excellent hot water resis-
tance to the molded article. Examples of the (meth)acrylate car-~
rying an ester group having a bicyclo ring include, but are not
limited to, norbornyl (meth)acrylate, iscbornyl (meth)acrylate,
bicyclo{3.3.1]nonyl-9-(meth)acrylate, bicyclo[3.2.1l}-octyl-2-
(meth)acrylate and the like. These may be used optionally alone
or in combination of two or more. Isobornyl (meth)acrylate is
particularly preferred in view of cost.

The (meth)acrylate carrying an ester group having a bicyclo
ring is preferably contained in an amount in the range from 5 to
90% by weight in the (meth)acrylic resin composition (A). Wwhen
the content of this (meth)acrylate is in this range, there is
tendency that the resulting molded article has no unevenness in
gloss, the linear shrinkage coefficient of the molded article de-
creases to increase dimension stability and the molded article
has excellent hot water resistance. It is more preferred in the
range from 10 to 85% by weight, particularly preferred in the

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

12
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The (meth)acrylate carrying an ester group having a tricy-

from 20 to 75% by weight.

clo ring performs action that it further reduces the liner
shrinkage coefficient of the resulting mo%ded article to give ex-
cellent dimension stability, and that it imparts excellent hot
water resistance to the molded article. Examples of the (meth)-
acrylate carrying an ester group having a tricyclo ring include,
but are not limited to, adamantyl (meth)acrylate, tricyclo[5-+2-
1 -02’6}—decanyl {(meth)acrylate and the like. These may be used
optionally alone or in combination of two or more. Tricyclof§-
2°1 -Oz’ﬁ}decanyl {meth)acrylate is particularly preferred in
view of cost.

The (meth)acrylate carrying an ester group having a tricy-
clo ring is preferably contained in an amount in the range from S5
to 90% by weight in the (meth)acrylic resin composition (A).
When the content of this (meth)acrylate is in this range, there
is tendency that the resulting molded article has no unevenness
in gloss, the linear shrinkage coefficient of the molded article
decreases to increase dimension stability and the molded article
has excellent hot water resistance. The content of this (meth)-
acrylate is more preferred in the range from 10 to 85% by weight,
particularly preferred in the range from 15 to 80% by weight.

The (meth)acrylate carrying an ester group having a fluo-
rine atom performs action that it further imparts excellent hot
water resistance to the resulting molded article. The ester

group having a fluorine atom in the (meth)acrylate is not par-

13
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ticularly restricted, and preferably a fluorcalkyl group having 1
to 10 carbon avoms. Examples of the (meth)acrylate carrying an
ester group having a fluorine atom include, but are not limited
to, trifluoromethyl (meth)acrylate, 2,2,2-trifluorcethyl (meth)-
acrylate, 2,2,3;3-tetrafluoropropyl_(meth)acrylate, 2,2,3,4,4,4~
hexafluorobutyl (meth)acrylate, heptadecafluorodecyl (meth)-
acrylate and the like. These may be used optionally alone or in
combination of two or more. 2,2,2-Trifluvoroethyl (meth)acrylate
is particularly preferred in view of mechanical strength of the
molded article.

The (meth)acrylate carrying an ester group having a fluo-
rine atom is preferably contained in an amount in the range from
5 to 90% by weight in the (meth)acrylic resin cdmposition (A).
When the content of this (meth)acrylate is in this range, there
is tendency that the resulting molded article has no unevenness
in gloss, and the molded article has excellent hot water resis-
tance. It is more preferred in the range from 10 to 85% by weight,
and particularly preferred in the range from 15 to 80% by weight.

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

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

The (meth)acrylate carrying an ester group having a cyclic
ether structure is preferably contained in an amount in the range
from 5 to 90% by weight in the (meth)acrylic resin composition
(A). When the content of this (meth)acrylate is in this range,
there is tendency that the resulting molded article has no un-
evenness in gloss, and odor generated in molding at high tempera-
ture decreases. It is more preferred in the range from 10 to 85%
by weight, and particularly preferred in the range from 15 to 80%
by weight. ’

Examples of the (meth)acrylic monomers which can be used as
the component (A) in the present invention other than the above-
described (meth)acrylates carrying an ester group having the
above-described specific structure include monofunctional mono-
mers such as alkyl (meth)acrylates having an alkyl group contain-
ing 1 to 20 carbon atoms, hydroxy alkyl (meth)acrylates, benzyl
(meth)acrylate, (meth)acrylic acid, metal salts of {(meth)acrylic
acid, (meth)acrylic amides and the like. These may be used op-
tionally alone or in combination of two or more.

Particularly, to use methyl methacrylate is preferred since
then the resulting molded article can be endowed with deep ap-
pearance specific to marble and the appearance thereof becomes
excellent. In this case, the amount of methyl methacrylate is

not particularly restricted, but methyl methacrylate is prefera-

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

methacrylate is in this range, there is tendency that the result-
ing molded article has no unevenness in gloss. It is more pre-
ferred in the range not more than 40% by weight, and particularly
preferred in the range not more than 35% by weight.

Further, to contain a polyfunctional monomer as the compo-
nent (a) is preferred since then the resulting molded article
tends to be endowed with excellent mechanical strength, solvent
resistance, heat resistance and the like. Example of the poly-
functional monomer include ethylene glycol di(meth)acrylate, pro-
pylene glycol di(meth)acrylate, 1,3-butylene glycol di(meth)-
acrylate, 1,4-butylene glycol di(meth)acrylate, 1,6-hexanediol
di(meth)acrylate, dimethylolethane di(meth)acrylate, 1,1~
dimethylolpropane di(meth)acrylate, 2,2-dimethylolpropane di-
(meth)acrylate, trimethylolethane tri(meth)acrylate, trimethylol-
propane tri(meth)acrylate, tetramethylolmethane di(meth)acrylate,
tetramethylolmethane tri(meth)acrylate, tetramethylolmethane
teira(meth)acrylate, neopentyl giycol di{meth)acrylate, polyfunc~
tional esters of (meth)acrylic acid with polyhydric alcohols
{poly-ethylene glycol, polypropylene glycol, pentaerythritol,
dipentaerythritol and the like], allyl(meth)acrylate and the like.
These may be used optionally alone or in combination of two or
more.

Particularly, to use neopentyl glycol dimethacylate and/or
1,3-butylene glycol dimethacrylate as the polyfunctional monomer

is preferred since then a molded article having extremely excel-
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lent surface gloss tends to be obtained and the hot water reéis—
tance of the molded article tends to become excellent. In this
case, it may also be advantageously possible to use neopentyl
glycol dimethacrylate and/or 1,3-butylene.glycol dimethacrylate
with other polyfunctional monomer.

The amcunt of the polyfunctional monomer is not particu-
larly restricted, but the polyfunctional monomer is preferably
contained in an amount in the range from 1 to 50% by weight in
the (meth)acrylic resin composition (A) for cobtaining more effi-
ciently the above-described effects. It is more preferred in the
‘range from 3 to 40% by weight, and particularly preferred in the
range from 5 to 30% by weight.

The amount of the component (a) is not particularly re-
stricted, but the component {a) is preferably contained in an
amount in the range from 10 to 90% by weight in the (meth)acrylic
resin composition (A) in view of workability of the (meth)acrylic
premix of the present invention, and physical properties such as
mechanical strength when this (meth)acrylic premix is used as a
raw material of the (meth)acrylic artificial marble. It is more
preferred in the range from 15 to 85% by weight, and particularly
preferred in the range from 20 to 80% by weight.

The (meth)acrylic premix of the present invention may op-
tionally contain a monomer other than the component (2), namely
other than (meth) acrylic monomers. Examples of this monomer in-
clude monofunctional monomers such as aromatic vinyls, vinyl ace-

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

The (meth)acrylic polymer (b) constituting the (meth)-
acrylic premix of the present invention is a polymer cobtained 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, or may be used in combination of
two or more to obtain a copolymer, and further, optionally a
polyfunctional monomer may be copolymerized.

The amount of the component (b) is not particularly re-
stricted, but the component (b) is preferably contained in an
amount in the range from 10 to %0% by weight in the (meth)acrylic
resin composition (A) in view of workability of the (meth)acrylic
premix of the present invention, and physical properties such as
mechanical strength when this (meth)acrylic premix is used as a
raw material of the (meth)acrylic artificial marble. It is more
preferred in the range from 15 to 85% by weight, and particularly
preferred in the range from 20 to 80% by weight.

The component (b) may be a cross-linked polymer or non-
cross-~linked polymer, and can be.appropriately selected according
to demands. The weight-average molecular weight of the component
(b) is preferably in the range from 15,000 to 2,000,000 in view

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

ticle.

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

In the present invention, the (meth)acrylic resin composi-
tion (A) may be a composition obtained by dissolving the compo-
nent (b) into the component (a), a composition cobtained 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 cbtained by partially polymerizing the com-
ponent (a) or by further adding the component (b) into the above-
mentioned partial polymer.

Examples of the inorganic filler (B) constituting the
{meth)acrylic premix of the present invention include aluminum
hydroxide, silica, amorphous silica, calcium carbonate, barium
sulfate, titanium oxide, calcium phosphate, talc, mica, clay,
glass powder and the like. Especially when the {meth)acrylic
premix of the present invention is used as a molding material for
artificial marble, aluminum hydroxide, silica, amorphous silica
and glass powder are preferred as the inorganic filler (B).

The content of the component {B) is in the range from 1 to
500 parts by weight based on 100 parts by weight of the (meth)-

acrylic resin composition (A). When this content is not less
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than 1 part by weight, there is tendency that the heat resistance
of the resulting molded article is excellent and the liner
shrinkage coefficient decreases. When this content is not more
than 500 parts by weight, it tends to 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 resulting molded article
tends to be suppressed. It is mo?e preferred in the range from 50
to 350 parts by weight, and particularly preferred in the range
from 100 to 250 parts by weight.

The curing agent (C) constituting the (meth)acrylic premix
of the present invention is not particularly restricted when a
(meth)acrylate carrying an ester group having the above-described
specific structure is used as the (meth)acrylic monomer (a), and
it preferably contains a radical polymerization initiator having
a 10 hours half-life temperature of not less than 75C. when the
{(meth)acrylic monomer {(a) is not particularly restricted, at
least one radical polymerization initiator (organic peroxide)
represented by any of the above-described general 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 polymerization initiators, an initiator
represented by any of the general formulae (I) to (VI) performs

action that it reduces the linear shrinkage coefficient of the
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resulting molded article, and particularly, the initiator is
preferably used together with at least one (meth)acrylate [compo-
nent {a)] selected from the group consisting of a (meth) acrylate
carrying an ester group having a bicyclo ring and a (meth)-
acrylate carrying an ester group having a tricyclo ring since
then the linear shrinkage coefficient can be further reduced.

Among these radical polymerization initiators, an initiator
represented by the general formula (I), (III), (VI) or (VII) per-
forms actiqn that it imparts excellent hot water resistanée to
the resulting molded article, and the initiator is preferably
used together with at least one (meth)acrfiaﬁe {component (a)]
selected from the group consisting of a (meth)acrylate carrying
an ester group having a cyclohexane ring, & (meth)acrylate carry-
ing an ester group having a bicyclo ring, a (meth)acrylate carry-
ing an ester group having a tricyclo ring and a (meth)acrylate
carrying an ester group having a fluorine atom since then the hot
water resistance of the resulting molded article further in-
creases.,

Among these radical polymerization initiators, an initiator
represented by the general formula (II), (IV) or (V} performs ac-
tion that it imparts excellent hot water resistance to the re-
sulting molded article, and the initiator is preferably used to-
gether with at least one (meth)acrylate [component (a)] selected
from the group consisting of a (meth)acrylate carrying an ester
group having a cyclochexane ring, a (meth)acrylate carrying 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 (meth)acrylate carrying an

ester group having a fluorine atom and a (meth)acrylate carrying
an ester group having a cyclic ether group since then the hot wa-
ter resistance of the resulting molded argicle further increases.

Examples of R' and R? in the ggneral formula {I) include hy-
drogen atom, t-butyl group, t-pentyl group and t-hexyl group. r
and R? may represent different groups. Examples of R to rY? 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. Among them, R and R® preferably represent a t-butyl
group or t-~-hexyl group, and R to RY? preferably represent a hy-
drogen atom or methyl group.

Specific examples of the radical polymerization initiator
represented by the general formula (I) include 1,l-bis(t-hexyl
peroxy}3,3,5-trimethylcyclohexane (manufactured by NOF Corp.,
trade name: Perhexa TMH, 10 hours half-life temperature = 87°C)
in which R! and R? represent t-hexyl group, R5, R® and R® repre-~
sent methyl group and other Rs represent hydrogen atom, 1,1~
bis(t-amyl peroxy)3,3,5-trimethylcyclohexane (manufactured by
Rayaku Akzo Corp., trade name: KD-2, 10 hours half-life tempera-
ture = 86°C) in which R} and R? represent t-amyl group, Rs, R® and
rR® represent methyl group and other Rs represent hydrogen atom,
1,1-bis(t-hexyl peroxy)cyclohexane (manufactured by NOF Corp.,
trade name: Perhexa HC, 10 hours half-life temperature = 87°C) in

RlZ

which R' and R? represent t-hexyl group, ®* to represent hy-
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drogen atom, 1,l-bis(t-butyl peroxy)3,3,5—trimethylcyclohexéhe

{(manufactured by NOF Corp., trade name: Perhexa 3M, 10 hours
half-life temperature = 90°C) in which R' and R?® represent t-
butyl group, RS, R® and R’ represent methz} group and other Rs
represent hydrogen atom, di—t—buty; peroxy-2-methylcyclohexane
{(manufactured by NOF Corp., trade name: Perhexa MC, 10 hours
half-life temperature = 83°C) in which R' and R® represent t-
butyl group, R represents a methyl group and other Rs represent
hydrogen atom, 1,1~-bis(t-butyl peroxy)cyclchexane (manufactured
by NOF Corp., trade name: Perhexa C, 10 hours half-life tempera-
ture = 91°C) in which R' and R® represent t-butyl group, and R® to

R represents hydrogen atom, and the like.

R13

Examples of in the general formula (II) include methyl

group, ethyl group, n-propyl group, i-propyl group, n-butyl group,
sec~butyl group, t~butyl group, n-pentyl group, neopentyl group
and the like. Among them, methfl group and ethyl group are pre-
ferred, and ethyl group is particularly preferred.

Specific examples of the radical polymerization initiator
represented by the general formula (II) include t-butyl peroxy
3,3,5-trimethylhexancate (manufactured by NOF Corp., trade name:
Perbutyl 355, 10 hours half-life temperature = 97°C, or manufac-
tured by Kayaku Akzo Corp., trade name: Trigonox 42, 10 hours
half-life temperature = 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 = 95°C) in which R
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group, sec-butyl. group, t-butyl,.n-pentyl group, n-hexyl grqﬁp..
and the-like. ~Among-them, an ethyl group having 2 carbon_ atoms
or a n-propyl group having 3 carbon atoms -is-preferred. .
Specific. examples of the radical polymerization initiator - .
represented by-the:general formula (VI) include t-amyl peroxy. :
benzoate (manufactured by Kayaku Akzo Corp.o- trade name: KD-1, 10
hours half~Iife't§mperature = 1@0%3).in*which;ﬂ?q~represents-;-»
ethyl group having 2 carbon atoms,ét-hexyl-peraxy benzoate
(manufactured by HOP Carp., trade name.-Perhexyl %, 10 hours
half life temperature = 99(3) in which. R?O represents n~propyl
group having 3- darbon atoms, -and the llke ol e e e -

Examples of E?l and RE .in the general formnla {VIIJ lnclude

meth}l group, - ethyl group, n-propyl group, i-prbpyl group, n-
butyl group, i~butyl group, sec~butyl group, t-butyl group, n-
pentyl group, n-hexyl group and the like. .Among them, r% pref-
erably represents ﬁethyl group, and r% preferably represents n-

R*? include a methylene group, ethylene .

butyl group. Examples of
group, n-propylene group, i-propylene groupf-n-butylepe groué, i-
butylene group, sec-butylene group, t-butylene group, n-pentylene
group, n-hexylene graup, and the like. - Among them, an. ethylene
group is preferred |

Specific examples of the radical polymerizatién initiatorx
represented by the general formula (VII) include n-butyl-4,4-
bis(t-butyl peroxy) valerate {manufactured by_NOF Corp., trade
name: Perhexa V, 10 hours half-life temperature = 105°C, or manu-

factured by Kayaku_Akﬁzo Corp., trade name: Trigonox 17/40,- 10 .
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hours half-life.temperature:'= 110C) in which" R represents

methyl group having one carbon atoms, r%3 represents a n-butyl

group having 4 carbon atoms and r%? represents an ethylene group
having 2 carbon atom; and-the-:like. --r->x . 2. - 7 o o300

The radical polymerization initiators (organic peroxides) .

represented by ahy of the general formulae (I} t& (VII) -listed - "

above may be used-alone, -or two or more ofi-them which.are repre-

sented by the same- general formula or different general formulae
may be used together’ Further, the radical palymerlzatlon ini=
tiator represented by any of -the general formulae (I) to (VII)
may be optlenally used tcgether w1th vax;ous curing- agents -such:
as other organlc peroxldes orx azo~based compannds ~4*~,~3~
Further, when?the-(meth)acrylate-carrying:an'ester group ;- -

having the specific structure as described above is used as the

component (a) in the present invention,-thevradical-polymerizaa:--

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 can be - used as the com--

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

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

hexanoate (manufactured by NOF Corp., trade name:-Perbutyl O, 10-

hours half-life temperature = 72°C), benzoyl peroxide (manufa-

ctured by NOF Corp., trade name: Niper~EW, 10 hours half-life - . -»

temperature = 73°C), t-butyl peroxy isobutyrate (manufactured by @

NOF Corp., trade name: Perbutyl IB, 10 hours hatf-life tempera-

ture = 77C), 2,2-bis(4,4-di~-t-butyl peroxycyclohexyl)propane
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(manufactured by NOF Corp., trade name: Pertetra A, 10 hquréi
half-life température = 95?3), t-butyl peroxy laurate (manufa-
ctured by NOF Ccrpf, trade name: Perbutyl L, 10 hours half-life
temperature = 98°CY), diethylene glycel-bis{t-butyl peroxy .carbon-
ate)- (manufactured by Kayakn Akuzo.Corp., tfrade.namei.Kayarene O-
50, ‘10 hours half-life temperature.= 97°C), t-butyl peroxy-2-
ethylhexyl carbonate (manufactured;by_NOE.Cp;p., trade name::Per-i
butyl E, 10 hours half-lee temperature = 99°C)J 2,5-dimethyl-

2 S—dl(benzoyl peroxy)hexane {manufactured by NOE Lorp.,. trade .
name Perhexa 25Z, 10 hours half-life ﬁemperatute 100°C), t~ .
butyl peroxy acetate (manufactured by NOF Coxp., trade name: Eex-":
'buﬁél'ﬁrso, 10 hours half-life temperature = 105%5); t-butyl per- g
oxy;benzoate (manuféctured by NOF Corp., trade name: Perbutyl Z,
10 hours half-life temperature = 104°C), .2,2-bis(t-butyl per-
oxy)butane {manufactured by NOF Corp., trade name: Perhexa 22, 10
hours half-life temperature = .103C), dicumyl peroxide (manufa-
ctured by NOF Corp., trade name: Percumyl D, 10 hours half-life
temperature = 116C), 2,5-dimethyl-2,5-di(t~butyl peroxy)hexane.
(manufactured by NOF Corp., trade name: Perhexa 25B, 10 hours
half-life temperature = 118°C), t-butylcumyl perdxide (manufa-
ctured by NOF Corp;, trade name: Perbutyl Q,'lﬂ'hours.half~;i;e

. temperature = 120°C), 1,3-bis{t-butyl perokyiémpropyl)benzene_
(manufactured by Kayaku Akuzo Corp., trade name: Percadox 14, 10
hours half-life temperature = 121°C) and dibutyl peroxide

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

half-life temperature = 124°C); azo compounds such as 2,2'~
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azobis({2,4~dimethylvaleronitrile). {manufactured by WAKO PURE.

CHEMICAI: INDUSTRIES, LTD., trade name: V-65, 10 hours half~life-
temperature = 51C), 2,2’ -azobisiscbutyronitrile) (manufactured
by WAKO PURE CHEMICAL INDUSTRIESy LTDv, trade name: V-60,-10
hours half-life.temperature .=.65L).and 1,1"-azobis(cyclohexans~"
l-carbonitrile) {manufactured by WAKO PURE CHEMICAL INDUSTRIES,
LTD., trade name: V-40, 10 haurs7half—life"temperatureu=-88%3);
and so on. Among them, it is preferable to use curing agents
having a 10 hours ﬁé;f~life temperature of 75°C or more. Tﬁeée_l
may be used.alone-oﬁ“in-cembinaticn-of two or mére:' Further,
these may be used togethef'withrthe_radicélfpéljmerizatisn ifii-
tiator represented'ﬁy'any of ﬁhe generdl formq;ae_(I) to (VII).
The content of the camp@nenin(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 content is 0.01 part by
weight or more, there is tendency that the curing property of the
(meth)acrylic §£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 initiatoxr-
represented by any of the general formulae {I} to {VI) is used,
the hét water_resisﬁance is more excellent  in-the case when the
radical polymerization initiator represented by the general for-
mula (I} or (III} is used and the weatherability is more rexcel-.
lent in the case w@en 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 more preferred in the range from 0.1 to 10 parts by
weight. e e e i L e iy i s
. Further,.. granite-like artificial marble having grain pat=-
tern can be obtained by compounding an -inorganic filler-conte -
aining resin particle into the -(meth)acrylic premix of the prese
ent invention and molding the resulted mixture. The amount com-

pounded of the inorganic filler-containing resin particle is not

I

particularly restricted, and preferably in the range from 8.1 to -

200 parts by weight-based on 100 parts by weight of the- {meth)-.

acrjiié premix. When this amount compounded is 0.1 part.by - -

weight or more,” théré is tendency that grain pattern excellent in -

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

there is tendency that the kneading property in producing the

{meth)acrylic premix is excellent. More preferably, it is in the

range from 1 to 100 parts by weight.

As the resin constituting the inorganic filler-centaining .

resin particle, any resin is allowable providing it is not dis-
soclved in methyl methacrylate, and for example, a cross-linked
(meth)acrylic resin, cross-linked polyester resin, cross-—linked
polystyrene resin and the like can be listed. A cross-linked
(meth)acrylic resin is preferable since it exhibits high affinity
with the (meth)acrylic resin composition () used in the present
invention and a molded article having beautiful appearance is ob-

tained when this ¢ross-linked resin is used. - Further, this .-
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cross~linked (meth)acrylic resin may be a resin containing a non-

cross-linked {meth)acrylic polymer.

The content of an”incrganié f£iller in the inorganic filler-
containing resin particle: is preferably in the range from 1 to
500 paxrts by weight based on: 104 parts by weight of a.resin con-
stituting the inorganic filler-containing resin particle. wWhen
this content is 1 part by weight or more, there is tendency that
the heat resistance of the resulting molded article is excellent,
and when not more than 500 ?axtsabyfwéight, there is tendency
that it become possibles to impart marble-like deep excellent
texture to the resulting molded article. .

As this inorganic filler, aluminum hydroxide, silica, amor-

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

calcium phosphate, talc, mica, clay, glass powder and the like -
can optionally be used appropriately. Particularly, when a gran-
ite~like artificial marble is produced, aluminﬁm-hydroxide}"sil-
ica, amorphous silica and glass powder are preferred as the inor-
ganic filler.

The process for producing the inorganic filler-containing
resin particle is not particularly restricted, and for example,
there is listed a method in which a resin molded article contain-
ing an inorganic filler obtained via polymerization and curing by
a heat press method, casting method and the-like is ground. clas-
sified through a sieve. For example, a method in which (meth)-
acrylic artificial marble is ground and classified is preferred.

In the present invention, it is possible to use one inor-
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ganic filler-containing resin.particle-er:fwo-0r-more-inorganic

filler-containing resin particles having different eolors and
particle sizes. . 'The particle size of the inorganic filler-
containing resin particle is not particularly. restricted provided
it is,notﬁmq;g;thgn the- thickness. of the-resudting molded article.

The {(meth)acrylic premix of the;presgnﬁ_invent&on mgy:béw_
subjected without any treatmeﬁt.to hgatzcur;ng or redgx,;uring,

. or a thickening agent may be added to the (meth)acrylib'praﬁix to
‘produce a (meth)aérylic SMC or BMC, then, the SMC or BMC may be
curead witﬁ heingihgated,and-ptessurized; Particularly, the -
method in whiqg-afimeth)acrylic.SMC or: BMC. is produced. before .
curing with heating and pressurizing is preferable fram~th§ view-
point of produttivity: - e

The thickening agent which is used whem 3 (meth)acrylic SMC
or BMC is produced is not particularly restricted, and for exam—
ple, a magnesium oxide powder, polfmer powder and the like can be
~ used. In particular, a polymer powder is preferred since the hot
water resistance of the resulting molded article tends: to be ex-
cellent.

The content of this polymer powder is not particularly re-
stricted, and preferably in the range from 0.1 .to 100 parts by
waight based on 100 parts by weight of the acrylic resip 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 parts by weight, there is tendency that the .

dispersibility of the polymer powder is excellent and advantage
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in cost is cbtained. -Preferably, it is in the range from.l to 80

parts by weight. o

This polymer powder used.as a”thickeniné agent is not par-
ticularly restricted, and can be appropriately selected according
to demands. .-.For.-example, the-incrganic filler-containing resin
particle described above can be used as a_thickening agent. How~-
ever, it is preferable to-use a polymer powder having a bulk den}h
sity in the rangg;ﬁibm 0.1 to 0.7 g/ml, an oiiiabsorption in a >

' 1inseéd oil in.ﬁhélféngé fram-ﬁo to ZOQ.ml/lOGTg, anq”a_Qgg;geJof )
swelling in methyi methacrylate of 16-fold or mhre. When’such a’ -

fhspeCLflc polymer powder is used ag a thickening agent, there.ls ;
tendency that a {meth)acrylic SMC or BMC excéllent in handllng
property and productivity Lsgobtalned,-and»a.molded article hav-
ing excellent appearance is obtained.

The reason for the above-~described 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 i
the ﬁowder increases, dusting in adding the polymer powder to the
(meth)acrylic premix and mixing them decreases, and workability

becomes excellent, and when the bulk density-is not more than 0. 7
g/ml, it becomes possxble to obtain sufficient thlckenlng effect '
by using a small amount of the polymer powder,_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. T
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Another ‘reason for the above-described definition is that
when the oil absorption in a linseed oil-of the polymer powder is
60 m1/100 g or more, it becomes possible to obtain sufficient
thickening effect by usimg & small amamt of the polymer: powder,
and the thickening period of.time: becomesashorted, therefore, r-
productivity is improved and advantage in cost iéhobtained, and
when the oil absorption is not more than:200 wl1/100 g,~the dis-

: peféibility of the¥poiymer powder into the (meth)acrylic prémix o
_becomes excellent and therefore, the kneading property in produc- h
lng the (meth)acryllc SMC or BMﬂ becomes excellent;. This oil ab- f-
sorptlon is preferably in the range frum 70 to"laﬁ mlflﬂﬁ g, and
more preferably in the range from 80 to 140 mlflOO g.

" Further reascn for the above-described defimition is that
when the degree of swelling in methyl methacrylate of the polymer
powder is 16-fold or more, the effect for thickening the (meth)-
aC£ylic premix becomes sufficient. This degree of swelling is
preferébly 20~-fold or more.’

This polymer powder is a non-cross-linked polymer powder or
cross-linked polymer powder, and preferably a npn-cross=-linked
polymer powder. The reason for this is that wheh the polymer
powdér is a non-cross-linked polymer powder, sufficient thicken-
ing effect is obtained in short period of time; and in the case
when a (methyacrylic SMC or BMC;containingrthiS?polyman powder is
used for producing granite-like artificial marble, there is ten-
dency that clearness of grain pattern is improved and unevenness

in grain pattern disappears. Such tendency is supposed to.occur
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since after the non-cross-~linked polymer powder swells in the

I

{meth)acrylic premix, a part or.all of which is quickly dissolved
even at room temperature. In the present invention, the non-
cross~linked polymer powder means a polymer powder at least of
which surface part .is constituted from a non-cross-linked polymer
powder. S

The weight-average molecular weight of the polymer powder
used in the present_invention%iS'gop_particulaﬁly restricted, and - -
preferably in thé range £rom 100,000 to 2,000,000. When this
weight-average méigéﬁlar weight-is“iﬁo Déﬂ-orfﬁbre,rthere'is'ten~
dency that suff;cxent thickening effect lé-ébtalned in short .pe~
. riod of t;me, andlln the case when a” {meth)acryllc SMC orx 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 300,000 to
2,000,000, and pargicﬁlarly-preferred in the range from 400,000
to 1,000,000. ’ . 57

The specific surface area of the polymer powder used in the
present invention is not particularly restricted, and preferably

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

of the polymer powder is 1 mz/g or more, there is tendency that
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the solubility of the polymer powder in the-{meth)acrylic,@ﬁémix

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 becomes possible. and. produc-

tivity is improved, and further, in the-case .when. a. (meth)acrylic h

SMC or BMC containing this polymer powder is used for producing

granite-like artificial marble, there is tendency that clearness

of grain pattern is improved and unevenness in grain pattern dis- |

‘appéars. When tﬁis specific surface area is. not more ﬁhaﬁ"IbO
zfg, the. d;spersxblllty aof the polymer pawder into the (meth)~

' acryllc premix hécomes excéllent and’ therefcre, the kneadlng

property in prodicing the (meth)acrylic SMC or BMC becomés excel-

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

from 3 to 100 m?/ g, and particularly'preferred in the range from

5 to 100 m%/ gq.

The average particle size of the polymer powder is not par-
ticularly restricted, and preferabiy in the range from l-to 250
um. When the average particle size of the polymer powder is 1
Lm or more, there is tendency that the dusting of the polymer
powder reduces and the handling property of the polymer powder -
becomes excellent, and when not more than 250 um, there is ten-
dency that the appearance of the resulting molded article, par-
ticularly the gloss and surface smoothness thereof become excel-

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

from 5 to 150 ‘wm, and particularly preferred in the range from
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The polymer powder used. in the present invention is pref-

10 to 70 pgm. -~ - 0 L Con e

erably a secondary agglomerate which is obtained by agglomerating
primary particles each other.. When the. polymer particle is in
the form of the secondary agglomerate,; there:is:tendency that the
" absorption speed of the component {a) is fast and the thickening
property becomes extremely excellent. .- . .

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 um. When the average particle-size.nf-ﬁhé-érimary'ﬁariicie
.is 0.03 gnm or mpre; there is tendegcy thét'thé yvield in prodﬁc~
ing the polymer poﬁﬁé£ which is the secoﬁdafy égglomerate is ex~
cellent, and wheﬁ not more than 1 um, there is tendency that the
sufficient thickening effect is obtained by using a small amount
of the polymgr.powder, thickening is possible in short period of
time, productivity increases, and in the case when a (meth)- -
acrylic SMC or BMC containing this polymer powder is used for
producing granite-like artificial marble, there is tendency that
clearness of grain pattern is improved and unevermess in grain
pattern disappears. The average particle size of this primary
particle is preferably in the range from 0.07 to 0.7 um.

As the polymer constituting the polymer particle, various
‘polymers can be appropriately selected according to demands and
are not particularly restricted, however, in view of the appear-
ance and the like of the resulting (meth)acrylic artificial mar-

ble, a (meth)acrylic polymer is preferred.
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- The examples of the constituent components (monomers and -

the like used for polymerization) of the polymer powder ificlude =
monofunctional monomers such .as an ‘alkyl {methfVacrylate cériying
an alkyl group-having:-1 to 20 carbon atoms, > hydroxyalkyl~ (meth)s-
acrylate, benzyl (meth)acrylate, -(methydcrylate-havii§ a’cydio--
hexane ring, (meth}acrylate having a bicycleringy (methyacrylate
having a tricyclo ring; {meth)acrylate Garryifig an estéf group |
having cyclic ethei structure, (meth)acrylate carrying an ester
group'having a fluorine atom, -(meth)acrylic acid, metal-salt of.. -
(meth)acrylate, (meth)acrylam;de, fumaric acid; fumarate, maleic’ -

acid, maleate, aromatlc vinyl, vinyl acetate, (meth)acrylonltrlle;

- -~

vinyl chloride and malelc anhydride; - polyfunctxonal monomeis such.w"
as ethylene glycol di(meth)acrylate, prdpyleﬂe'élycol di(meth)—
acrylate, 1,3-butylene glycol di(meth)acrylate,” 1,4-butylene gly-
col di(meth)acrylate, 1,6~hexane diol di{methjacrylate, dimethy-
lolethane di(meth)aéryiate, 1,i-dimethylolpropane di(meth)- .
acrylate, 2,2~dimethylolpropane3di(meth)acryiate, trimeﬁhylﬁlé~"”'.
thane tri(meth)écryiate; trimethylolpropane tri{methjacrylate; -
tetramethylolmethane di(meth)acrylate,'tetrameﬁhylclmethéneffri-
{(meth)acrylate, ﬁeﬁramethylolmethane tetrh@meth)acrylate,‘neopen-
tyl glycol di{metﬁ)acryiate, polyvalent esters of  (meth)acrylic -
acid with polyhydric alcohols [polyethylene:glycol, polypropylehe
glycol, pentaerythritol, dipemtaerythritol and the like], allyl
(meth)acrylate, divinylbenzene and triallyl isocyanurate; and so

on. These may be polymerized alone or tWo of more of them mdy be "

2 S

combined and copoiyﬁérized according-to=demaﬂds. It is prefer-"
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able to use a (meth)acrylic monomer in view cf'afflnltyfwlth'the
monomer {(a) constituting the (methjacrylic premix.

Further,'the-polymer powder used in the present invention
can be formed as a polymer powder having st-called corefshell”
structurs ‘constituted ‘from core'and-shell phases made from poly
mers having different chemical compositions, structures, molecu-
lar weights and the like each other. - In this tase, the core
‘phase may be compqsedhof a non~-cross-linked péiﬁmer Oor a Ccross-
linked polymer, howevér, the shell phased. is preferably . composed
of a non-cross-iinked polymer. . .. .. HL:ﬁ4h G

As the constituent components of the core and shell phases
of the polymer powder, for example, the variocus components 85 exs
emplified as constituent components of polymer powder. - These
also may be poiymefized alone, or two or more of thém may be comé
bined and copolymerized. It is preferable tc use methyl meth-
acrylate as a main component in the shell phase, since then af-
finity with a monomer component constituting the (meth)acrylic
premix is improved. )

Further, the polymer powder may contain an inorganic filler,

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

ther enhancing thickening effect. - ' B
The method for producing the polymer pbwder-is-nct particu-

larly restricted, and for example, known methods such as bulk pd-"

lymerization, sclution polymerization, suspension polymerization, '

enmulsion polymerization and dispersion'polymeriéatian are listed.

Among them, a method in which an. emulsion obtained by emilsion
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polymerization is: subjected to spray drying, freeze dryinq;"'

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.-coloring agent, low profile agent,
internal releasing agent, polymerizatiomn inhibitor-and.the like,
in addition to the ;bove»described-polymer-pawﬁgr {thickening -~
agent), can be opti?nally added to the.(mefh)éérﬁlic premix-éf
the present invent'iqfx_. e TR ..;':' PR

iThe method for mixing various constiﬁuaﬂ;fcogpunenté-ém ob—

tain the (meth)acrylic premix of -the present invention -is not -

parf;icularly restricted provided it is a method in which sub-

" a .
P

stances having high‘ \fiscbsity can be mixed ef_ficiéntiya-- For ex-
ample, a kneader, mixer, roll and extruder can be used.

" Further, the above~described known various mixing appara-
tuses can be used also in producing a (meth)acrylic SMC or BMC by
thickening the (meth)acrylic premix of the prés;ent- inventién. '
Particularly when a non-cross-linked polj*mer héving .the above-
described specific bulk density and oil absorption is used as a
thickening agent, since the acz:flic SMC or BMC of the present i_n— N
vention can be thic.}ﬁened to level having-nn!'stick;iness 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 ox
BMC.

When the (meth)acrylic premix of the preéént invention is
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processed into a {meth)acrylic SMC or BMC, then, curedl'with being

heated and préssurized to produce artificial marble, the produc-
tion can be conducted by known methods such as a compression
molding method, 'Ififectich molding method, iransfer molding method

—

and extrusion molding method. % - own a ATTE

In this case, the heating teméerature—is not particularly
restricted, and preferably in the rarge from 105 to 150°C. 'Wher™
the heating tempei&%ure is 105°C or more, there is tendency that
heating with stream becomes posszble, heatlng cost lowers, and

-

the curlng time can be shortensd and the prcductzv;ty increases.

hOn the other hand when the heating temperature is not more thaﬂ

1507C, there is tendency that the llnear shrlﬁkage coefflc;ent of
the resulting mnlded artmcle*decreases; and occurrence of dimple
and whitening at the insert screw and the"tﬁidkness'varied-parts
of the resulting molded articlé tends £6 be suppressed. The
heating temperatuié'is more preferred in the range from 105.£o
140°C, and particularly preferred in the range from 110 to 130°C.
Further, when cﬁiiﬁé with heating and’ pressurizing is conducted,
a upper mold and a lower mold may be heated at different tempera-
tures in the abové-described temperatﬁre range.

The ¢ompression pressure is preferably -in the rdange from 10
to 200 kg/cm®. “When the compréssion pressure is 10 kg/cm?® or -
more, there is tendency that the filling property of a {(meth)-
acrylic SMC or BMC into a mold is excellent, and when the com-
pression pressure is not more than 200 kg/cmz, there is teﬁdency

that excellent appearance of the resulting molded article having
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no dimple is, obtained, . This compression pressure- is more pre-

ferred in the range from 20 to 150 kg/cm?.
The molding -time may advantageously be selected appropri-
ately according to .the thickness of the resuiting molded articles
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 shrinkage coefficient of molded article>

g0

The aétual'size:kL-mm)-of a. mglded~articlé"was-meésured,

~
".

and shrlnkaga extent'based .on.the. size of a moid (Lg1mn) Was" eal—,

.

- . LY

culated accordxng to the foilawmng equatlon- b E T e

Linear shrlnkage coefficient (%) {(L@L)/Lg} X100 (%)

-~ P

<Hot water’ resistance of molded article> - : - T~ - - - i

A molded plate was immersed in hot water of 98°C for 120
hours, and changes. in color properties (whiteneési color differ-
ence, yellowing) were compared based on the plate before the im-
mersion. . ~ S A
<Weatherability of molded article>

A molded article was subjected to accelerated weathering
test using Sunshine Weatherometer WEL—SUN—DC-type"manufactufed'by.
Suga’ Shikenki K.K.; uander-conditions of a black panel-temperature
of 63°C, a rainfall (spraying) time of 12 minutes during 60 min-
utes, and a treating time of 500 hours, and changes in-color--
properties (whiteness, color difference, yellowing) before and-
after the test were evaluated according to JIS 7 8730-1980.

<Physical property of polymer powder>
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Average particle size: It was measursed using laser scat-

tering particle size distribution analyzer {1LA-910, manufactured
by HORIBA Ltd.) SRR
Bulk density: . It was measured according to JIS R.6126-1970.

- Qil absorption: - It was measured -according to JIS X 53101~
1991, and time directly before a putty-like lamp is steeply sof-
tened with the last one drop of linseed oil-was recognized as
terminal point.

' Specific surface area: .It was measured by a nitrogen ad- .
sorption method using a surface area meter SA-6201 {manufactured
by HORIBA Ltd.). .- v ol o+ o om o imen s e s

Weight average mplecular weight: Measufed value by‘Gécr

method (in terms of polystyrene) was calculated. i

| Degree of swelling: A polymer powder was charged in .a 100
ml measuring cylinder, the cylinder was tapped weakly several
times to compact the powder to 5 ml, then, to this was charged
methyl methacrylate cooled to 10°C or lower so that the total
amount was 100 ml, and the mixture was stiﬁred-quickly until the
mixture became totally uniform, then, the measuring cylinder was
kept in a thermostat at 25C for 1 hour, the volume of the poly-
mer powder layer after swelling was measured, and the degree of
swelling was represented by ratio to the volume (5 ml) of the ..
polymer powder layer before swelling.
(1) Production Example of polymer powder (P-1)

Into a reaction apparatus equipped with a cooling tube,

thermometer, stirrer, dropping apparatus and nitrogen introducing
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tube was charged 925 parts of distilled water, 5 parts of soéium
alkyldiphenyl ether disulfonate (manufactured by Kao Corp., trade
name: Pelex SS-H), and 1 part of potassium persulfate, and the
resulting mixture was heated_atquﬁ? with stirring under nitrogen
atmosphere.. . To this was added a mixture of 500 parts_of methyl
methacrylate and 5 parts of sodium dialkylsulfosuccinate _ ™
{(manufactured by Ré@ Corp.., trgde.namei,Pelex 0T-P) dropwise over
3 hours, then,-ke§£ for 1 hour, and further heated up to 80°C and
kept for 1 hour for completing emulsion polymerization, to obtain™
an emulsion contafhing a polymer primary particle having an aver-

age partlcle size- of 0.08 um.

h The resulted emulsmon'was spray~dr1ed uslng spray drxer.L~8 Vo ':

manufactured by 'OHKAWARA KAKOHKI Co. Ltd. at lnlet tempera-
ture/outlet temperature = 150°C/90°C, to obtain a non-cross-
linked polymer powder (P-1) containing a secondary agglomerate
particle 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 absofption in linseed oil of lOOlml/IOD g; a spe-
cific surface area of 51 m?/g and a weight-average molecular
weight of 600,006; and this polymér powdér was.completely dig-
solved in methyl methacrylate and had a degree of swélling of 20~
fold or more. -
{2) Production Example of polymer powder (P-2)

Into a reaction apparatus equipped with a cooling tube,

thermometer, stirrer, dropping apparatué-and nitrogen introducing

tube was charged. 925 parts of distilled water, 5 parts of sodium

44



This Shee; Hag

VT

alkyldiphenyl ether disulfonate, and 1 part of potassium persul-
fate, and the resulting mixture was heated at 70C with stirring
underhnitrogen atmosphere. To this was addeé a mixture of 149.85
parts of methyl methacrylate, 0.15 parts aof 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 added to the mi#ture dropwise

* over 3.5 hours, #ﬁéﬁ'keétcfor 1 hour, and further heated up-to
80°C and kept'fof-i hour for completing eﬁulsio@ pclymerizatién,
to obtain an emulgiéﬁ'containing a polymer priméry particle hav—-
ing an average particle size of 0.10 #n#

The resulted emulsion was spﬁay-driéd"iﬁ“tﬁe same manfier as
for the polymer powder (P-1), to obtain a polymer powder (P-2)
which contains a secondary agglomerate particle having an average .
particle size of 20 unland has éére/shell'structure in which the
core phase is composed of a cross-linked polymer and the shell
phase is composed of a non-cross-linked polymer. The physical
properties of the resulte& polymer powder are shown in Table 1.
(3} Production Example of polymer powder (P-3)

Emulsion polymerization was conducted in the same manner as
for the polymer powder (P-1) except that the amount charged of
potassium persuifate was 0.25 parts, and the mixture to bé'added :
dropwise was a mixture of 497.5 parts of methyl methacrylate, 2.5
parts of 1,3-butylene glycol dimethacrylate and 5 parts of sodium

dialkylsulfosuccinate, to obtain an emulsion containing a polymer

primary particle having an average particle siZe of 0.18 um.
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The resulted emulsion was spray-dried in the same manner as
for the polymer powder (P-1), to obtain a cross-linked polymer
powder (P-3) containing a secondary agglomerate particle having
an average particle size of -18 um. -

(4) Production Exémple of polymer powder (P-~4)

An emulsion containing a polymer priméry particle having an

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

as for the polymer pbwder {P-I} except that thé sélution to be
charged previously was composed 9?5 parts of distilled water, 5§
parts of polyoxyethylenenonylphenyl ether (manufactured by Kao.
Corp., trade name: Emulgen 930) and 1.5 parts of potassium per-
sulfate, and the mixture to be added dropwise was a mixture of
500i§afts of metﬁyilméthacrjlate and 10 parts of sodium dialkyl-
sulfosuccinaﬁe. .

The resulted emulsion was spray-dried in the same manner as
for the polymer powder (P-1), to obtain a cross-linked polymer
powder (P-4) containing a secondary agglomerate particle having
an average parﬁicle size ofléﬂ #nh The physicél properties of
the resulted polymer powder are shown in Table 1.

{5) Production Example of pblymer powder (P-S)

An emulsion containing a polymer primary particle having an
average particle size of 0.11 um was obtained in the same manner
as for the polymer powder (P-l1) except that the solution to be

charged previously was composed 625 parts of distilled water, 3

parts of alkyldiphenyl ether disulfonic acid and 0.5 parts of po-

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

for the polymer powder (P-l}, to cbtain a cross-linked polymer
powder (P-5).containing a secondary agglomerate particle having
an average particle size of 50 um. -The physical properties of
the resulted polymexr powder are shewn.in-fable l.~~  --r-=

(6) Production Example of polymer powder (P=f):-: :.: e .a.

An emulsion:gontaining a polymer primary-particle having an
average particle'éige_of-o.lo 4m was obtaine@'in-the same manner
-~ as for the polymeri§6ﬁﬂer (Pnl)wexcept-that~the;ahount to be
charged prev10usly‘gf potassium. persulfate was Gwzsapartsw

The resulted.emnlsxon was sprayudr;eé.&n the -same mannér as.
for the polymer gqydar.(P~l}, to obtain a cross—llnked polymer
powder (P-6) con;éigiﬁg a secondary aggIéméréké’éarticle-haviﬁg -
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-T{fr@l- _

Into a reaction apparatus equipped with a cooling tube,
thermometer, stirrer, and nitrogen introducing tube was charged a
moncmer 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 drier at 50°C, to obtain a non~cross-
linked polymer.powder {P-?} having an avexage particle size of 30
pm. The physical properties: of the resulted- polymer powder are
shown in Table 1. . e e

(8) Production Example of polymer powder {P-8)

A cross—lxnk&d polymer (P-8) having an average particle . =
size of 30 um was-. obta;ned 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 methyl methacrylateﬁ 2 parts hy neapen— ' ‘
tyl glycol dlmethacrylate, 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 physical properties of the resulted polymer powder are shown
in Table 1. | '

(3} Production Example of polymethyl methacrylate (B-1) in .
acrylic syrup

Into a reaction apparatus equipped with a cooling tube,
thermometer, stirrei, and nitrogen introducing tube was charged a )
monomer solution which was-prepared by dissolving 1 part of poly-~
vinyl alcohol (degree of saponification 88%, degree of polymeri-
zation 1000) in 800 parts of distilled water, then, dissolving
400 parts of methyl methacrylate, 2 parts of n-dodecylmercaptan

and 2 parts of azobisisobutyronitrile, and the solution was

heated up to 80 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 solutiocn was heated up to 90T and heated for 2
“hours, then, the remaining monomers were distilled off with water
by further heating at- 120°C-té obtain & slidrry and to complete
suspension polymerization. -:The.resulted slurry was-filtered and
washed, then, dried by.a hot air drier at 50°C, to obtain- polyme-
thyl methacrylatef(B~1) having an average particle size of 93 um.
The weight—average molecular weight of the resulted polymer (B-1)
was 40,000. The various phyéical properties are shown in Table 2.
(10) Production Example of polycyclehexyl methacrylate (B-2) -1

Polycyclohexyl methacrylate (B-2}-was obtained-in-the same
manner as in Production Example (9} excépt thht;byclohéxyl meth-
acrylate was used instead of methyl methacrylate.
{11) Production Example of inorganic filler-containing resin

To 100 parts of an acrylic resin composition composed of
9% of methyl methacrylate, 2% of ethylene glycol dimethacrylate
and 29% of the polymethyl methacrylate (B-1) obtained in the
above~described Production Example {9) was added 2.0 parts of t-
butyl peroxy benzoate (manufactured by NOF Corp. trade name: Per-
butyl Z) as a curing agent, 0.5 parts of zinc stearate-as an-in-
ternal releasing agent and (.25 parts of a white inorganic pig-
ment or black inorganic pigmeht, then, to this mixture was added
200 parts of aluminum hydroxide {manufactured by Showa Denko X.X.,
trade name: Higilite H-310) as an inorganic filler and further
was added 30 parts of the polymer powder (P-1) obtained in the'

above-described Production Example (1), and the resulting mixture
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was kneaded by a kneader for 10 mlnutes to obtaln a (meth)acryllc
BMC. Then, thls (meth)acryllc premlx was fllled in a flat type

mold for‘molding of 200 mm square, and cured with being heated

and pressurlzed at a mold temperature of 130(3 and a pressure of

3

[RRp S0 S [P O - [P

100 kg/cm for 10 mlnutes, to obtaln a (meth)acrylxc art1f1c1al

W e

marble hav1ng a thlckness of 10 mm. The resulted (meth)acryllc

e v MEELUIGE LT L

artificial marble was broken by a crusher to obtain a whlte or

black lnorganxc flller-contalnlng resin particle having an aver-

age particle size of 350 um. Physical properties thereof are

shown in Table 3.
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Table 1

. powder properties of polymer po.vder
polymer composition of average { . average ' : _
powder { - polymer powder particle| : particle bulk oil ;|  degree of spemf‘ic ! weight-

i Lo size of | -size of | density absétption } swellmg surfane ?w'avex;age
primaxy | :secondary o S ‘ ared. molecular
particle | agglomerated! (w/ml) | (ml/1000) {fold) g '_ weight

particle ' - ; /g
(,um) (em o ',‘ ;
P-1 | WA=100 0.08 30 0.40]| 100.|{ Xfoldarmre | : 515 | ' 600,000
P-2 | core phase : MA/BIMA=00.9/0.1 | 0. 10 20 0.38] 100 | Dfoldarmre| 51 |shell phase
.| shell phase : WA=100 ' R B b e - 600,000
P-3 IM&/B_DM=99.5/O.5 0.18 18 0.38 }9-5 A-foldor moye | 24y | . —~
P-4 | M#=100 0.10 20 0.38] 100 | Difoldormore | 505 | . 400,000
P-5 | Mi=100 0.11 50 0.50| = 90 | Moldormore | .49 | ' 900,000
P-6 | WA=100 0.10 20 038}, 100" _m-foldormre Y50 | 1,400,000
P~7 | WA=100 .30 — 0.58 % B0:{ 1.2 0.2 | 1,200,000
P-8 | WANPOMA=99.5/0.5 © 30 — 0.57{: 50 |- ‘58 0.2 —
WA : methyl methacrylate - BIMA : L, 3-butylene glyool dmeﬂmylate‘ '. Co
NPGIMA : neopentyl glyool dinethecrylate , Lo
e ;o

A

il
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Table 2 : '
conposition powder properties of polymer (o) .
polymer of average bulk oil " degree | specific -'Lweight—
) polymer () | perticle- | density | absorption of anrface | ‘average
size oy .| swelling| aved | molecular
(e - | GAD) | @l/1009) .| {fold) | R/ | vweight
B-1 |iM=100 93 } 0.70 45 .| 1.2 [ 0.07] 40,00
B-2 |oWe0 | 150 | 0.71] -45 | 1.2 [0.07{ @0 |
WA : methyl methacrylate MA@ cyclohexyl methacrylate )
Table 3 ) T -
inorganic ~ powder properties of inarganie R v
fillar- - filler-containing resin particle Pt §
containing | " average | bulk oil . | degree. |mpecific B
resin | particle | density | absorption *oof!, ! ] swrface 3
particle |: size . | swelling |, area e B
. : . ! : .. ) ) S— )
o (e @) | @710 | (fold |’ /g =41
c' | 350 |0.82] 45| 1.1 | 15 -——:g
T §
7
! '".."‘-‘-‘i‘%
=8
- A _4 .
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[Example él—i}
To 100 parts’ of a (meth)acrylic resin composition composed
of 25% of cyclbhexyl metl'iacr}fai:é" (ﬁtanufactured by Mitsubishi
Rayon Co., Ltd., trade name: Acryestér CH)- 23% of methyl meth-
acrylate (manufictired by Mitsubighi Rayor o, Ttd: trade hame:”
Acryester M), 25% of neopentyl glycol diméthacryTatd {manufa- '
NPG), 2% of ethfféﬁe glﬁol"aiJnethacrylaﬁe (manufactured by Mit-
subishi Rayon Co., Ltd., trade ri_ame“: Acryester EU) arid 5% of the
polymethyl methacrylate "(B-1) :Bi:;téi;.i.ried in Production Example (9)
was added 2.0 parts of 1,I-BiE(t-Futyl perddy)T;d,5-trimethyle
cyélohexane {(manufactured by NOF Corp., Perhexa 3M, 10 hours
half-life temperature = 90°C) in which E' and R reprédent t-
butyl group, R°, R® and R® représént methyl group and bther Rs -
represent hydrogen atom in the general formula (I) as a éﬁi:ing
agent and 0.5 parts of zinc stearate 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 powc'i'ex." {P~1) obtained in the above-described Prodﬁc-—
tion Example (1), and the resulting mixture was kneaded by a
kneader for 10 minutes to obtain a (methjacrylic BMC.  The re-
sulted (meth)acrylic BMC had nd stickiness even directly after
kneading and manifested extremely excellent handling property.
Then, the resulted (meth)acrylic BMC was filled in a mold

for molding, and cured with being heated and pressurized at a up-
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per mold temperatiré of 140°C,” a lower mold temperature of 125°C

and a pressure of 100 kg/cm® for 10U 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 resualted mdtded ‘articte had no uneven~
ness in gloss, and-had extremesly high gloéé and extremely éxcel-
lent appearance. Further; color change after immersion in Hot -
~water of the resulted article was extremely lcw and hot water re-

E -

SLStance “thereof was extremely excellent

[Examples al-2 to al~5} = '“‘*?“ T ““”;;'“‘; =3 t;"ﬁ
' {MEth)acryilc art1f1c1al marblé'was abtalned iﬁ’the*same
‘manner as in Exampie al 1 except that comPOSLtlon shcwn in Table“
4 was used. Evaldation results are shown in Table 4.
[Example al-6]

To 100 parts of a (méth)acrylic resin composition composed
of 24% of cyclohexyl ﬁethacrylate; 24% ofimethyi meth&éfylafé,i
15% of neopentyl glycol dimethacrylate, 2% of éthylene glycol di-
methacrylate and 35% of the polymethyl methacrylate (B-1) ob-
tained in Production Example (%) was added 2.0 parts of 1,1-
bis(t-butyl peroxyj3,3,5-trimathy1cyclohexane as a curing agent
and 0.5 parts of zinc stearate as an internal reledsing'agent,
then, to this mixture was added as an inorganic filler 170 parts
of aluminum hydroxide and 70 parts of the black ‘and white inor-
ganic filler-containing resin particles in total obtained in the

above~-described Production Example {11), and further was added 25

parts of the polymeé powder (P-1) obtained in the above-described -
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Production Example (1), &nd 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 harndling 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
mannexr as in Example al-l except that 2.0 parts cf t-butyl peroxy
ﬁenzoate (manufactured by”NOF*ﬁdfp;; ttade-namez*?erbuty1;3, 10
hours half-life téﬁpéréture = 104?5) was.used aéra curing agent
and other composition was as shown in Table 4. The evaluation
résults are shown in Table 4.

[Comparative Example 3}

(Meth)acrylic artificial marble was obtained in the same
manner as in Example al-l except that 10 parts of 2,2’ -azaobis-
(2,4-dimethylvaleronitrile) (manufactured by WAKO PURE CHEMICAL
INDUSTRIES, Ltd., trade name: V-65, 10 hours half-life tempéra-
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 isobornyl methacrylate
{(manufactured by Mitsubishi Rayon Co., Ltd., trade name: Acryes-

ter IBX) or isobornyl acrylate (RKYOEISHA KAGAKU K.K., Light Acry-
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late IB-XA) was used instead of cyclohexyl pethacrylate and other
compcsition was as shgyn:in‘Table_Saﬁe?ygrgyalgﬁg;gpu:§§u1t§fare‘
shown in Table S.M;_. o o - e

[Example a2-8]

Granites<like (meth)acrylic artificial mg;ble was obtalned

in the same manner as in Example al—G except that iscbornyl meth-
acrylate was used_iﬁstead oiﬂgyclohé&yl m%ghgg;zlg;eif;rge‘;
evaluation results are shown in Table 5.
[Comparative Examples-4 to 5]
{MEth)acry;ic éiéificial stone was qb;ained in the same ' -

mannef as in Compar&ti%e Example 3 except;;hat;;sgbp;nyl_meth—_

acrylate or lsobornyl acrylate was. used Lnstead cf cyclohexyl.f

‘methacrylate. The, evaluatldn results are shown.lﬁ Table 5.

[Examples a3-1 to_;}-?].

(Meth)acryliq_artificial marble was obtained in the same
manner as in Example al-1 except that tficyclo[s 21 '02’6}~
decanyl methacrylate (manufactured by Hitachi Chemical Co., Ltd.,

Oz’s]decanyl

trade name_Fancryl FA~513M) or tricyclo[5:2-1-

acrylate (manufactured by Hitachi Chemical Co., Ltd., trade ggmg.p-

Fancryl FA-513A) w&s"déed_instead of cyclohexyl methacrjlate_apﬁ

other composition was as shown in Table §. _rhe gya;uation re-

sults are shown in Table 6.
[Example a3-8] o

Granite-like (meth)acrylic artificial marble was obtained
in the same manner és in Example al-6 except that:tricyclo[s 2

1.-02’6]decanyl methacrylate was used instead of cyclohexyl meth-
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acrylate. The evaluation resilts are shown 'in Pablé 6.
[Examples a4-1 to ad-7] - v o o

" (Meth)acrylic artificial marble was obtained in'the same’
manner as in Example al-1 except that 2,2,2-trifluorocethyl meth-
acrylate (manufactured-by Mitsubishi Riyon €6., Ltd., trade name:
Acryester 3FE) was used instead of cyclohéxyl methacrylate. The
evaluation resﬁiﬁéjaféfédeﬁ in"Table 7. T nmerET
[Example a4-8] _ o

' Gx‘anite-—lik;’::(;met;h')acrylic artificial marble was obtained

in the same manner as in Example al-6 except that 2 '2; 2—tr;*_

»

fluoroethyl methacryiate was used lnstead of cyclohexyl methacry~-

late. The evaluatlon results are shown in Table ?
[Ekamples a5-1 to 85-61

(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:

Acryester THF) was used instead of éyuiohexyi‘methacrylaté'aﬁd -

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 extremely excellent handling property.
The evaluation fésélts are shown in Table 8. ‘
[Example a5-7] o

Granite-like {meth)acrylic artificial marble was obtained
in the same manner as in Example al-6 éxcept that tetrahYdfbfur;
furyl methacrylate was used instead of cyclohexyl methacrylate.

-

The evaluation results are shown in Table 8. - TS e
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To 100 parts of a (meth)acrylic resin composition composed

[Example I-1]

of 55% of methyl methacrylate , 10% of 1,3-butylene glycol di-
methacrylate (manufactured by Mitsubishi ‘Rayon Co., Ltd., trade
name: Acryester . BD) and 35%0f '‘the polymethyl methacrylate (B-1}-
cbtained in Production Example (9) was added 2.1 parts of 1,1~ -
bis{t-butyl perusy)cyclohexana {manufactured by NOFnCorp;, Per- -
hexa C, 10 hours hdlf-life temperature = 91°CJ in which R' and R?
: rep%esent t-butyl érbup and R® ‘to R¥? fépiesent-hydrogen atom in-
.thé'geﬁeral formﬁié 21) as a-curing agent and E:Suparts of zinc
steéiate as an internal reledéing agent,.théﬁ; to)ﬁhis mixture
was added 210 parts‘pé aluminum hydroxide'(manﬁf56§ured'by Showa
Denkb .K.K., trade name: Higilite H~310) as an inorganic filler
aﬁd further was added 35 parts of the polymer powder (P-1) cb-
tained in the above-described Production Example (1), and the re-
sulting mixture was kneaded by a kneader for 10 minutes to obtain
a {meth)acrylic BMC. .

The resulted {meth)acrylic BMC had no stickiness even di- -
rectly after kneading and manifested extremely excellent handling
property.

Then, the resulted (meth)acrylic BMC was fiiléd in a mold-
for molding, and cured with being heated and pressurized at a up-
per mold temperatire of 125C, a lower mold temperature -of 110C:
and a pressure of 100 kg/cm® for IO'minutes,'to cbtain 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 = Zdaumn, thickness T; = 13 mm, thickness T; =
15 mm). 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 parts, and the appearance was extremely excellent. The lin-

edr shriﬁkage coefficien;_of the resulted;axﬁiﬁle_W§§ as..low as
0.72%, énd hot watéi'resistance=of the'molded"ért;cle;wag also
excellent. The evaluation resu;ts,graﬁshé§g;iﬁTiahle,LQﬁw t i
{Exémple_I-Z] r: - s | |

(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,l-bis({t-butyl peroxy)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, and other composition was
as shown. in Table 9. The evaluation results are shown in Table
10.
{Example I-3] . o B e Bt -

(Meth)acrylic artificial marble having form shown in Fig. 1
was obtained in the same manner as in Example I-l1 except that 2.1

parts of 1,l-bis(t-hexyl peroxy)cyclohexane (manufactured by NOF

Corp., trade name: Perhexa HC, 10 hours half-life temperature =

87°C) in which R'-and R? represent t-hexyl group and R® -to,R}2

59



heet Has Been Replaced

I

represent hydrogen atom in the general formula (I) was used és a
curing agent, and other composition 'was as shown in Table 9. The
evaluation results are shown in Table 10.
[Example I-4] - o T i

(Meth)acryli¢ artificdidl marble having form showntin:Pig. 1
was obtained in the same matiner as in Example.I~1 except that 2.7
parts of 1,1-bis(;7hexyl percxy}3,3,5~trimgthylclohexane {manu-
factured by NOF Corp., trade name: Perhexa TMH, 10 hours half-
life temperature = 87C) in which R and R® represent*t—hexyli
group, RS, R® and R® represent methyl group and other Rs repre-
sent hydrogen atom in ﬁhé general formula (I) wéé ﬁsed as a cur--
ing agent, and other composition ﬁas as shown in Table 9. The
evaluation results are showhi ifi Table 10.

[Example I-5]

(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 results are
shown in Table 10.

[Example I-6] B : ’ I

(Meth)acrylic artificial mafble 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 hours half-
life temperature = 86°C) in which rR' and R® represent t-amyl -
group, Rs, R® and ®° represent methyl grénp and other Rs repre-

sent hydrogen atdm in the general formula () 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 Examéia I-1
except that composition.was as shown in Table 9. . The evaluation
results are shown in Table 10.- - - o R
[Comparative Example 6]

(Meth)acrylic artificial marble 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 benzoate (ménufactured by NOF Corp:;
trade name: ?erbutyl Z, 10 hours half-life temperature = 104?3)
in which-Rzo-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 5. The evaluation results are
shown in Table 10.

[Comparative Example 7]

(Meth)acrylic artificial marble having form shown in Fig. 1
was obtained in the same manner as in Example I-1 except that 1.8
parts of t-amyl peroxy 2-ethyl hexancate (manufactured by Kayaku
Akuzo Corp., trade-name: Trigonox 121-50, 10 hours half-life tem-
perature = 70C) 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 8}

(Meth)acrylic artificial marble having form shown in Fig. 1
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was -obtained: in the same manner as-ianxample-I~1~exceptw;ha£ 0.8
parts of t-butyl peroxy 2-ethyl hexancate (manufactured by NOF
Corp., trade name: Perbutyl O, 10 hours half-life temperature =
72°C) was used-as.a curing .agent, and -0other composition.-was-as
shown in Table 9.: The evalmation results,are, shown.in.Table 10.
{Comparative.Exa@ple 9]
(Meth)acrylic artificial marble having .form shown in Fig. 1

was obtained in the same manner as in-Example I-l.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 bis{4-t-butylcyclohexyl) peroxy dicarbonate (manu-

" factured by NOF Corp., trade name: Perloyl TCP, 10 hours half-
life temperature .= 41°C) and 1.6 parts of di&ﬁmyl pegﬂxidéfx
(manufactured.by. NOF Corp., trade name: Percumyl D, 10 hours
half-life temperature = 116C) were used as a curing agent, and
other composition was as shown in Table 9.  The evaluation re-
sults are shown in Table 10.
[{Example I-8] e e -

To 100 parts of a (meth)acrylic resin-composition.composed
of 50% of methyi.éethacrylate, 15% of 1,3-butylene glycol dimeth-
acrylate and 35% of the -polymethyl methacrylate {B-1l) obtained in
Production Example (9) was added 2.8 parts of 1,l-bis(t-butyl
peroxy)3,3,5-trimethylcyclohexane as.g;puring;agentEand“O.S-parts
of zinc stearate as an internal releasing agent, then, to this
mixture was added as an inorganic fillex 160 parts of aluminum.

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 Production Example (11}, and further was added ‘15 parts
of the polymer powder (P-1) obtained-in the above-described 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 had no stickiness even directly after
kneading and manifested extremely excellent handling property:

Then, granite-like (meth)acrylic artificial marble having

-

form shown in-?ié{ 1 was obtained in~thé-same-ﬁanner as in Exam-
ple I-1. The evainétion results are sthn in Table '10.
[Example I-9] . ; o X -

(i{eth)acxyii‘:i‘.; ‘artificial marble was obtained in the -same
manner as- in Exém@lé;zfa-excepﬁ that composition was as . shown in .
Table 9. . The evaluation results are shown: in Table. 10.
{Comparative Examples 107

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-butyl peroxy benzoate was used as a
curing agent and other composition was as shown in Table'ﬁ}f The
evaiuation results are shown in Table 10.
[Comparative Exampié 11y : : . i

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-butyl peroxy 2-ethyl hexanoate as a‘curing agent and

0.5 parts of zinc stearate as an -internal-releasing agent, then,
to this mixture was added 220 parts 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 Production Example (113}, and the resulting mixture was
kneaded by a kneader for 10 minutes to obtain: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-
ple I-1. The evalﬁaéion results are shéﬁﬁfigqégble-lc.
(Enample TI-1] e T
- .. A (Meth)acrylic BMC was obtained in'the-séﬁé manner as’ in
Example I-~1 except.ghat-z.s parts of t-butyl peroxy 3,3,5-
trimethyl hexanoate (manufactured by Kayaku Akuzo Corp., trade
name: Trigonox 42, 10 hours half-life temperature = 100°C) in
which R 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-
tremély excellent handling property. s e

Then, {(meth)acrylic artificial marble-having form shown: in

Fig. 1 was obtained in the same manner as in Example I-1 using-
this (meth)acrylic BMC. The surface of the-resulted article had
extremely high gloss, exhibited mirror-liké 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
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thickness varied parts, and the appedrancé was extremely excel-

lent. The linear shrinkage coefficient of the resulted-artitle
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.° = o0 L e e U e
[Examples II~2 to II-7]
(Meth)acrylic .artificial marble hévihg form. shown in Fig. 1 -
was obtained in the same manner as in Example I-1 except- that t- -

1 peroxy 3.3, 5-trimethylhexanoate manufactured by Kayaku
amyl p {

Akuzo Corp., trade name: Kayaester AN; 10 hours half—lee tem~"

o

perature = 95%3) in whlch o represents ethyl group havxng 2
carbon atoms lnfqpé 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.

{Comparative Example 12]

(Meth)acrylic artificial marble was obtained in the same
manner as in Example I-1 except that 2.8 parts of t-bufyl peroxy
benzoate (manufactured by NOF Corp., Perbutyl Z, 10 hours half-
life temperature = 104°C) in which 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 11,
The evaluation results are shown in Table 12.° - -
{Examples II-8 to I1I-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-trimethylhexancate
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was used as a curing agent, and other composition was as shown in

Table 11. The evaluation results are shown in Table 12.
[Comparative Example 137

(Meth)acrylic artificial ‘marble having form shown in Fig. 1
was obtained in the same manner as in Examplé” I-8 except that 2.8
parts of t-butyl peroxy benzoate (manufactured by NOF Corp., Per-
butyl 7; 10 hours half-life temperature = 104°C) in which R*
represents methyl group havxng one carbon atcm in the general
formula (VI)} was used as a curlng agent, and other cmmposltlon
was as shown in Table 11. The evaluat;on,results3are shown in -
'\I‘abl'e 12. e N T 6 e
{Example ITI-1] " | |

{Meth)acrylic artificial marﬁle*was obtained in-the‘éame
manner ‘as in Example I-1 except-that 2.7 'parts of 1,l-bis(t-butyl
peroxy)cyclododecane (manufactured by NOF Corp., trade name: Per-
hexa CD, 10 hours half-life temperature = 95C) in which R* and
R* represent t-butyl group in the general formula (III) was uséd
as a curing agent, and other composition was as shown in Tabisg 13.
The resulted (meth)acrylic BMC had no stickiness even directly
after kneading and maﬁifested extremely excellent handling prop-
erty. ' : : e N

Then, the resulted {meth)acrylic BMC was filled in a mold
for molding, and cured with being heated and préssurized at’a™up-
per mold temperature of 125, a lower mold temperature of 110°C
. and a pressure of 100 kg/cm2 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 inte which

an insert screw 1 having 4 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, thicknéss Tp =10 mm; thickiéss T3 = 15 mm). The sur-
face of the resulted article had extremely high gloss, exhibited
mirror-like appearance’ having“no defect,’ and the surfacé smooth-
ness was extreméi?-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 shrinkagé co- ;
efficient of the resulted article was as low aQ.OLYE%, and hot
- water resistance of the molded article was alsc excellent. The
evaluation results are shown in Table 14.
{Examples ITI-2 to III-6} - ~ '~ o ’

(Meth)acrylic artificial marble having form shown in Fig. 2
was obtained in the same manner as in Example ITI-1 except that
composition was as shown in Table 13. The evaluation results are
shown in Table 14.
[Comparative Examples 14 to 17]
| (Meth)acrylic BMC was prepared in the same manner as in
Comparative Examples 6 to 9, then; (meth)acrylic artificdial mar-
ble having form shown in Fig.-2 was obtained in the same manner
as in Example III-1 The evaluation results aré shown in Table 14.
[Examples IIY-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,l-bis(t-butyl per-
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oxy)eyclododecane was used as a turing agent and other composiz ~

tion was as shown in Table 13.
Then, granite-like (meth)acrylic artificial marble having
form shown in Fig: -2 was obtained in tHé same hanné? as in Exam-"

ple TTT-1 using thifs (meth)acryFic mMc. ‘The Svaluation results

- ey

are shown in Table “14.

HES IS¢ R N A0o TN oA N SIS
e .

[Examples III-97 ._' R LR
Granite-like. {meth)acryllc artificial marﬁié‘haVLng form
shown in Fig. 2 waS'obtalned in the same marner as in Example
III~7 except that .composition was as shown -in Table 13. The
evaluation results?é§§~éhowﬁ'fﬁ?féb1§_1¢?. bt
[Comparative Examples 181 'di'l i;ifv’f‘_j,”"fi
.A (meth)acrylic BMC was prepared i1 "the "Game” panner as in’"
Comparative Example .13, then, (meth)acrylic artificial marble

having form shown in Fig. 2 was obtalned 7 the samé maniner &s in

Example III-1. The evaluation results are shown in Table 14.

4

[Comparative Examples 19]

A.(meth}acryiié BMC was prepared im the same’ marner &8 fh
Comparative Example 11, theri, (meth)acrylic artificial marble
having form shown in Fig. 2 was obtained “in the same manner asin
Example III-1. The evaluation results are showﬁ in Table 14.
[Example IV-1)} AT I

A (meth)acrylic BMC was obtained in the same manner as in
Example I-1 except'that 1.4 parts of t-butyl peroxyisopropyl car-
bonate (manufactured by NOF Corp., trade namé: 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 composition was as shown in
Table 15. The resulted {meth)acrylic BMC had no stickiness even~ -

directly after kneading and manifested'éxtgamely extellent han- -

L Zansl BLR2a GV ;o cur ciewdd ey Dm0 2

dling property.
Then, (meth)acrylic artificial ‘marble having form shown-in -
Fig. 2 was -obtained dsrthe same manner as in-Example IIT-1-usihg -
the resulted (mefh%aﬁfyliE”BMC:‘ The surface of- the resulted ar-
~ticle had extremely-higp gloss, exhibited mirror-like appearance
having no defect, and the surface smoothness was extremely high.
No dimple and whitening.weréjréédgﬁiﬁed at-all at the“inSérﬁ?;;lﬂ“
screw and the thickness varied parts, and the appearance Was ‘ex-
- tremely excellent.- The linedr 'shrinkage coefficient of the re-
sulted article was-as low as 0.70%, and weatherability of the
molded article was- also excellent. The evaluation results are
shown in Table 16. | S TR
[Example IV-2]
{Meth)acrylic artificial marble having form-shown in Pig.-2
was obtained in the same manner as in Example IV-1 extept that:
1.7 parts of t-hexyl peroxy isopropyl carbonate: (manufactured by
NOF Corp., Perhexyl I, 10 hours half-life temperature = 95°Cj in-
which R*® represents a n-propyl group having 3 carbon atoms'in -
the general formula (IV) was used as a curing agent, ant other - «
composition was as shown in Table 15. The evaluation results are -
shown in Table 16. R e T SEREE

(Examples IV-3 to IV-8] o T - T e
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{Meth)acrylic artificial marble having form shown in Fig. 2.

was obtained in the same manner as in Example IV-1 except that
composition was as shown in Table 15. The evaluation results are
shown in Table 16.. .= . ... . .. A
[Examples IV-3 to IV-11].

A (meth)acryl;c_BMC was obtained in the same manner as in
Example I-8 except that 1.4 parts of t-butyl pexoxy isopropyl
carbonate was used as a curing agent and composition was as shown

-

in Table 15. S " e e e "'_r.a.. RETER "_-~_-=_'-."f—3'_'“ L -

Then, granite-like (meth)acrylic artificial marble having. .

form.shown in Fig{“ﬁ_was obtained in the samé*manﬁér as in Exam-
plgfIII—l using this {meth)acrylic_sxc. The eyaiﬁ;tian results
areiéiown_in Table 16., I _-' _ i 7_;

{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., trade name:

Kayarene 6-70, 10 hours half-life temperature = 97?3} in which
R’ and rY® represent methyl group having one carbon atom and R

represents hexylene group having 6 carbon atoms in the general

formula (V) was used_as a curing agent, and other composition was
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as shown in Table 17. The resulted (meth)acrylic BMC had no

stickiness even diréctly after kneading and manifested extremely
excellent handling property-——- = —

Then, (meth)acrylic artificial marble having form shown in
Fig. 2 was obtained in the same ménqéf as.in1ﬁxample III-1 using
the resulted (meth)acrylic BMC. The surface of the r;sulted ar-
ticle had extremely'pigh_gléss, exhibited mirror-like appearance . -
having no defect, agd the surface smoothness was extremely high.

-No dimple and whitening were recognizedfg;_gl;-at‘the_iqsert

screw and the thiékﬁgss varied parts, and the“éppearance‘waé ax-
tremely excellent. - éhe linear shriﬂkége coéfficiéﬁt of the re- ..
~sulted ‘article wa?jé%;low as 0.79%. The evaluation results are. |
shown in Table 18: -. .- | - - -
[Examples V-2 to V-8] e

(Meth)acrylic artificial marble having form shown in Fig. 2
was obtained in the same manner as in Examplé V-1 except that
composition was as.shown in Table 17. - The evaluatioﬁ 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 l,G-bis(t;butyl peféxycar-
bornyloxy)hexane was used as a curing agent and composition was—
as shown in Table 17.

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 using this (meth)acrylic BMC. The evaluation results
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[Examples V-12]

(Meth)acrylic artificial marble having form shown in Fig. 2
was obtained in the same manner as in Exa@Ple V-9 except that
composition was -as-shown-inTable 17. "The evaluation results are
shown in Table 18.

[Examples VI-1 to VI-101 . S

A (meth)acrylic BMC was obtained in the same manner as in
Example I-1 except-that 1.8 parts of t-émyl peroxy benzoate
(manufactured by'KayE%u_éﬁﬁéa'ééfé;}'iiaééfﬁéﬁé}fxn-l, 10 hours
half-life temperature = 100C) in which qu_reprgsents ethyl
. group having 2 éarhpg atoms in the general formula (VT) or -t~ .
hexyl-peroxy benzoate (manufactured by NOFmbéfﬁ.;-trade name:
Perhexyl %, 10 hours half-life temperature = 99°C) in which R?°
represents n-propyl group having 3_carboq'aEgms 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
stickiness even directly after kneading and manifested extremely
axcellent handling property.

Then, (meth)acrylic artificial marble having form shown in
Fig. 2 was obtained in the same manner as in Example III-1 using
the resulted (meth)acrylic BMC. The surface of the resulted ar-
‘ticle had extremely high gloss, exhibited mirror-like appearance
having no defect, and the surface smoothness was extremely high.
No dimple and 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 6.75%.' Thé evaiuation reéﬁlts are
shown in Table 20. I
[Comparative Examples 20]

(Meth)acrylic artificial marbl? ha&ingfigrm shown in Fig. 2
was cbtained in the same manner as in Example.§1-l excéét that
1.8 parts of t-butyl peroxy benzoate (manufactured by NOF Corp.,
trade name: Perbutyl Z, 10 hours half-life temperature = 104°C)
in which R%0 represents a methyl group having.oné carbon atom in
the general formula (VI) was used as a curing agent, and other
composition was as -shown in Table 19. The evaldation results are
~ shown in Table 20.

[Examples VI-1l to V-21}

A (meth)acrylic BMC was obtained.;n_;he same manner as in
Example I-8 except that composition 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 VIi-1 using this (meth)acrylic BMC. The evaluation results
are shown in Table 22.

{Comparative Examples 21]

(Meth)acrylic artificial marble having form shown in Fig. 2
was obtained in the same manner as in Example VI-1l except that
1.8 parts of t-butyl peroxy benzoate (manufactured by_NOF Corp.,
trade name: Perbutyl 2, 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
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composition was as shown in Table 21. The evaluation results are

shown in Table 22.
{Examples VII-l to VII-6]

A (meth)acrylic BMC was obtained in the same manner as in

-

Example I-1 except that 2.8 parts of n~butyl-4 4-bls(t—butyl per-
oxy) valerate (manufactured by NOF Corp., trade name: Perhexa vV,

10 hours half-life.temperature = 105Cy ln.wﬁ;gh R represents

RZZ

methyl group-havipg one carbon atom, represents athylene

r% represents n-butyl group hav-

group having 2 ‘carbon atoms and
ing 4 carbon'atoﬁé"in the general formula (VII) was used as a
ciring agent, ané"bther composition was as shown in Table 23.

The resulted (meth)acrylxc BME had no stlckiness aven diregtly

5‘" .

after kneading and manlfested extremely excellent handllng prop-
erty. o

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)acrflic BMC. The surface of the resulted ar-
ticle had extremely high gloss, exhibited mirror-like agpearande
having no defect, and the surface smoothness was extremely high.
No dimple and whitéﬁing were recognized at all at the insert
- screw and the thickness varied parts, and ﬁhé appearance was ex-
tremely excellent.' These evaluation results are 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 methacrylate (B~2) obtained in the

above-described Production Example (10) was added 3.0 parts of
benzoyl peroxide (manufactured by Kayaku Akuzo Corp. trade name:
Kadox B~-CH 50, 10 hours half-life températﬁre = 72°C) as a curing
agent and 0.5 parts of zinc stearate as an- internal releasing
agent, then, to this mixture was addédHZSO parts of aluminum hy-
droxide as an igo;qanic filler; an; ;h; regulting mixture was
kneaded by a kneéﬁg; for 10 minutes to obtain a {meth)acrylic
premix. Then, this- (meth)acrylic premix was aged at room tem-
perature for 24 hogfé or more; ﬁowéver, it was_hot thickened.

This (meth)éc;flic premix was filled in a mold for“molding;f‘;
and {meth)acrylic artificial marble having form shown in Fig. 2
was molded in the same manner as in Example III-l. The evalua-
tion results are shown in Table 24. |
[Comparative Example 23]

To 100 parts of a (meth)acrylic resin composition composed
of 70% of tricyclo[5-2+1-0%%decanyl (meth)acrylate, 20% of
styrene and 10% of ethylene glycol dimethacrylate was added 2.8
parts of benzoyl peroxide (manufactured by Kayaku Akuzo Corp.
trade.name: Kadox B-CH 50, 10 hours half-life temperature = 72°C)
as a curing agent and 0.5 parts of zinc steaiate as an internal
releasing agent,_théh, to this mixture was addgd 200 parts of
aluminum hydroxide as an inorganic filler, and the resulting mix-
ture was kneaded by a kneader for 10 ﬁinutes to obtain a (meth)- .
acrylic premix.--Tﬁen, this (meth)acrylic premix was aged at room.

temperature for 24 hours or more, however, it was not thickened.
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This (meth)acrylic premix was filled in a mold for molding,
and {meth)acrylic artificial marble having form shown in Fig. 2
was molded in the same manner as in Example III-1. The evalua-
tion results are shown in Table 24. .
[Examples VII-7 to VII-15] - . - - inow

A (meth)acrylic BMC was obtained in the same manner as in
Example I-8 exéept that cumpoéitidﬁ“ﬁéé-;ém;hcwn in Table 25.

Then, granite-like (meth)acrylic artificial mafble having
form shown in Fig. 2 was obtained in the same manner as in'Exam—-'
ple VII-1 using th;s (meth)acrylic BMC. The evaluation results. .
are shown in Table 26. - — = ~ = -«
[Comparative ﬁxamples 241

(Meth)acrfiic artificial marble havingwférh shown in Fig. 2
was obtained in the séme manner as inuﬁﬁéﬁﬁle'VII-7 except that
2.8 parts of t-butyl peroxy benzoate in which r%? represents
methyl group having one carbon atom iq_ﬁhe geﬂeral formula (VI)

was used as a curing agent, and other composition was as shown in

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

inorganic
(meth)acrylic resin composition jmrganic‘ filler— polymer curing agent internal
: filler. .-pontaining powder releasing
5 o | Tesing ‘ - agent
particle '
conposition @& by weight) amunt| st | amount | kind 1amount| kind | amomt| emomnt |
CVA | MA NG, B | ST | B1 | added |~ added | added ! added | added |  added
T O Gart) | Qart) | . Gart) | (part) | (art) |  (pert)
Ex |ai| 26237125, 2 — 25| 100| 195 ~ | P~1y 25 |Patkem®M; 20| 0.5
at2| 19, 29| 25; 2 | —| 25| 100 195 — | P=1| 25 | PabexaM | 2.0 0.5
ak3{ 13! 35! 25) 21 —! 25| 100{ 195 — {{ P—1] 25|| PaberaM | 2.0/| 0.5
a4 25] 231 25} 2} — 125|100 195.| — .|| P~2! 25 | PabemM! 20| 0.5 |
al-5 25: 23; 25: 2 I 261 100 186 ' — , P-—B: 25! Pexhexa.ﬂﬁ: 2.0 0.5 |
a6 | 241241 15; 2 —  35] 100] 170 70 | P—1; 25 | Pahera®M ¢ 2.0 0.5 '
Cop, | 1| — 148325, 2 ) —,; 25| 100| 195 — |- P—1,; 25 | Pabutyb2 2.0 0.5 ,
Bx. 2| — 123,25, 2,;.25;25{ 100|. 195 |- .—, |.P~1! 25| Paumlz.} 2.0 0.5
3j40132}:—"! 5! —193]100| 900 ~—~ [ — 1 — v-65 .10 2.0

(M : cyclohexyl methacrylate MA : methyl methacrylate NFGIMA : neopentyl glycol dimethacrylate
EMA : 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, Z-azohis (2, 4-dimethylvaleronitrile)

L
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Table 4 (cont.)

thickening | deep feeling | unevenness | hot water
property: of nplded in gloss | resistance
of E\'E: .. ~article - of mlded | of mlded
S (tmnspém‘ncy)l artiele article?
. |
;
A O © © |
A O O+ ©
A O O O+
A | O © o .
B O © &)
A O © [©]
A O A X
A A X x|
C . X © ©

]
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Table 5

6L

i

inorganic

(reth)acrylic resin composition inorganic | filler— polymer curing agent internal
filler | containing powder ‘ releasing

resin f agent

! ' ' perticle |

conposition & by weight) amount |  amount amunt kind :a:muqt kind amunt amint

TEXA | IXA | WA \NFOMUEDM; ST 1 B-1 | added | added added ! | added | addéd | added

; b b )] G | e | 1) | art)
Bx |a21| 25, — 23, 25,2, —, 25| 100] 195 |  — P—1, 25 | Phea™, 2.0 | 0.5
. a2 19 — 129 252! 125 100 195 — i} P—1} 25! | Pabexa™ ! 2. 0.5
- |a3{ 18] — 133! 2512} —!25|100] 195, — | P~1} 25| | Perhea | 2.b 0.5
. {24 9! —1391 25121 —1{25|100| 195 | — ;| P-1! 25 | PahegM} 2.0 0.5
bola26| 251 — 1231 25123 — 25! 100] 195 — 1} P-21 25! | Perthexa 1 2.0 0.5
26| 25; —23; 25,2] — 25| 100| 195 ). — '|pP-3! 25/! Pevhenam | 2.0 0.5

a-7|{ — | 256; 23} 25! 2! —! 25} 100 19521 — !l P~1} 25 | Pahesad ! 2.0 0. 5

28| 24! —1 24! 15! 21 —1 351} 100 170 | 70 | P~1! 25| Pebeam ! 2.0 0. 5
Cop.| 1 | —i — 148 25,2, —, 25| 100| 195: — | P=1i 25| PebutydZ i * 2.0 0.5
Bx. 2| —) —123;25!2!25! 25| 100 195" — . | P=1} 25 | PabutylZ | . 2.0 0.5
4 {40 — |32} — !5l —1!23|100| 900 -~ | =1 — ] wv85.! 10 2.0

§ | —1401 32! —igt —1231100] 900 — — I — V-65 ! 10 2.0

AW,

IBM4 @ isobarnyl methacrylate IBA: isobornyl acrylate MM : methyl methacrylate  NRGIMA : neopentylwglyoal dimethacrylate
EDMA : ethylene glycol dinethacrylate ST: styrene  Perhexa 3M: 1, 1-bis(t-butyl peroxy)3, 3, 5-trimethyleyclohexane
Perbutyl Z: t-butyl peroxy benzoate V—65: 2, 2-azobis(2 4-dimethylvaleronitrile)
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Table 5 {cont.)

thickening
property
of BYC

deep feeling
of ,fmld%d"' .
alﬁc}*g,;:‘

unevenness
in glog.s

‘of molded
m{cle

hot water
resistance

I of mlded

“article’

linear
shrinkage

coefficient

o)

78
82
83
84
78
78
79 |
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Table &

inorganic

{meth)acrylic resin composition inorgenic | filler— polymer curing agent intemal
filler | containing|  powder releasing
" Yesin _ . agent
] 'particle. o 3 ’
composition &% by weight) amount{  amount amount, kind 1 amount kind | amount | amount
SUM 1 GI3A | WK INGMEDM | B-1 | added | added | added | added 1 added | added
| ] ' g Lo (part) | (part) (part) i {part) | | i {part) | (part)
B la¥l| 25 — | 23; 25,2, 25| 100| 185 — P-1, 25 | Pahea® ;, 2.0 0.'5
" a2 | 19} — 1 29! 25! 2! 25| 100 1985 — P~1] 25 | Pabea®™ | 2.0 0.5
e33| 151 — 133! 25(2! 25 100 185 — P~1! 25 | PabeaM ! 2.0 0.5
34| 91 — 13912512} 25] 100 195, — P—11 25 | Pabead ! 2.0 0.5
a35 | 251 — 1231 25121 25| 100 195 — P~21 | Perhexa 3, 1 . 2.0 0.5
a36| 25, — | 23 155 2: 35| 100 195 ~ | P=3 l25 | PateM |.2.0 | 0.5
371 — | 25 23] 25}2] 25| 100| 1B5 — {'P—1{ 25 | PateadM | 2.0 0.5
381 24! — 124! 15! 2! 35| 100 170 70 p-1 !l 25 Pemexam--}'zo 0.5

SI:BM tricyclof5 + 2 « 1  (P¥]decanyl methacrylate
NPGW« neopentyl glycol dimethacrylate

FMA : ethylene glycol dmeﬂmylate ST : styrene
Perhexa M: 1, I-bis(t-butyl peroxy}3, 3, 5~trmnthylcyclohexane

513‘& trmyclo{ﬁ +Q2els (f‘]decanyl acrylate M4 : methyl methacrylate

1y
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Tahle 6 (cont.)

thickening
_ property

of molded

of BC grticle

deep feeling

in gloss

unevenness | hot water

tmnsparency A a!'ticl e

| resistance

article _

Hinear
shrinkage
coefficient
&9,

,

OOPOCeO®

0.80"
0.84
0.85
0.8%
0.80
0.80"

0.85 |

078"

'
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Tahle 7

inorganic

EDM : ethylene glycol dimethacrylate ST : styrene  Perhexa 3M: 1, 1~bis (t-butyl peroxy) 3, 3, mth)*ilcycldlexané

inorganic . _
{reth)acrylic resin composition filler filler— polymer curing agent internal
containing powder - releasing
3" resin - agent
particle
composition (% by weight) amount |  amount amount kind 1 amount kind ;; amunt | amount
FE | MA NGMG EM; ST | Bl | added | added added | added I} added |  added
o art) |- (part) {part) | (art) i (art) | (part)
Bx a1 | 25 23, 25; 2 | — | 25| 100 195 —_ P—1 25 | Pahexa M| 2.0 0.5
#2| 19, 29; 25, 2 | — ! 25| j00 195 — P-1, 25 | Pahesa®M!! 2.0 0.5
43| 15! 33 25! 2! — 251 100 195 — P—1, 25 | Pahexad! 2.0 0.5
o4 97139125 2! —125]|100| 195 — P-1! 25 Petﬁem‘.?&li: 2.0 0.5
a5 | 251 281251 2 i — 125|100 195 — P-21 25 Perhera M1 2.0 0.5
a6 | 261 23, 181 2 1 — ; 35{ 100 195 - P—31 285 | PahexaMis 2.0 - 0.8
a47|24] 24,15} 2 ) — 35| 100] 170 76! | PL1] 25 | PahemM| 2.0 0.5
FE: 2,2, 2-rifluorcethy]l methacrylate MA: methyl nethacrylate NRGIMA : neopentyl glycol djnethacrylate '
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Table 7 {(cont.)

thickening | deep feeling | unevenness | hot water
property of molded in gloss | resistance
of BYC article" of wolded | of mplded
' ﬂ(transparen' : wdy) | arficle article
A O © ©
A O © ©
A O @ ©
A O O O
A 0] © ©
B O © ©
A O © ©
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Table 8

inorganic
(reth)acrylic resin composition inorganic | * filler- polymer curing agent - | internal
' filler | containing| - powder C releasing
resin agent
particle ’
, conposition @ by weight) amunt |- amunt amount | | kind :a(munt kind - .1 amomt| amount '
j, T WA TG EDA T ST § Bl | added | added added | Saidded- f 'Eadded added -
Lo (et | Gart) | Gart) | tQar) ]  ; tGart) | (art)
Bx: |e51| 26, 23,25, 2 ; —, 25| 100 195 — | P=1; '25 | Perhexa, 2.0 0.5 :
521929 25! 21 —'25| 100] 195 — | P~1! 25 | Paheam ! 2.0 0.5 .
53| 15! 33! 25! 21 —1 25| 100| 195 — || P-1! 25 |PahemM| 20| 05
54| 91391261 21 — 125100 195 = | P-11 25 | Pahera ! 2.0 0.5
afh | 251 23 251 21 — 1 28] 100 188 -— il pP~=21: 25 Perhexa M 1' 2. 0 0.8 |
56| 25,23, 15, 2| — | 35| 100! 195 —~ | P~3| 25 |'PahemM ) 20| 0.5 °
a57] 24,2415} 2! — 1 385] 100 170 70 P~1! 25 | Pahea M | 2.0 0.5 .
Cap.| 1 | — 48, 25;°2; — 25| 100| 195 — P—1; 25 | Pabityl ;| 2.0 0.5
Ex. 2 | —i23les! 2!as5!as| 100 185 — P-1] 25 | Pabutyl2 ! 2.0 0.5

THM : tetrshydrofirfuryl methacrylate A :

EDMA ¢ ethylene glycol dimethacrylate
Perbutyl Z: t-butyl peroxy benzoate

methyl methacrylate  NPGIMA-: neopentyl glycol dimethacrylate
ST: styrene Perhexa 3M: 1, I-bis{t-butyl peroxy)3, 3, 5-trimethyleyclohexane 5
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Table 8 (cont.)
thickening
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Table 9-

inorganie |
{reth)acrylic resin composition inorgenic | filler- | = polymer curing agent internal
filler |containing|  powder ' releasing
resin agent
particle : ;
conposition (b by weight) “jamount | amount amount | kind i auount kind! {awwmt] amunt
WA ) G ) TRRAL G138 ST | EDA | B (NCOR TP, B1 | added | added | _added | added  added | added
R R T fart) | Gart) | (art)  art) | | Gart) | (art)
Bx |FL {881 —1 — —{ —; — | 10§ — ] — 1 35] 100 210 [ P-1; 35 | PaheaC ; 2.1 0.5
2 {80 — —{ —{~—}|—115} —! — 135 100| 210 — P~1) 35 | Pahexa¥ | .1.8 0.5
I8 (45) — | — | — | — ! —1 —~1laool — 35| 100| 210 — P~2) 35 | Paeals ! 2.1 0.'5
M 140] —} —! —! —1 —1.—1i25! — 135100 220 — P-3! 40 | Pahen™i ! 2.7 0.'s
5 25:2‘5:»—-:--:—-:—-:15;—~:——-:35 100} 210 — P=11 35 | (Perhexa 111.8 0.5
|36y —~y —1 — 1 — | — | — 130y — i 35} 100 180 - P-11 35 { KD2 1:1.8 Q.8
M7 |26y —; — 1256} —} —1 —115! —!35|100] 210 — P-1{ 35 | Pehea™ |-1.8| 0.5
Cop | 6 [ 801 — 1 — ) — t:~— 1 161 — 1 — ] — 1 35| 100 210 — P-11: 35 | PabutylZ 1.2 8 0.5
Bx | 7|86} —) —| —{—}—|—1~—1 8!36|100] 230, _ P<3} 15 | Trigonoxi2i-50} 1.8 0.i5
8 148) —| — | ~! ~! —~1 1 —1op!32li100| 200 — P~7 | 10 | iPartutyl0 | 0.8 0.i8
8188, -} —| —| —i—1—1l12f ~135]|100] 250 e P81 20 | |Perhea?2 !12.0} 0.5
§ 1 1 1 1 i t i i ] C " b i Pexoyl i 2.0 l
i ! i i i i i ] 1 i : M i 1 '
. ty ot i 1 : 1 ! i P A ; . PercuylD 1 1.6 :
e |18 [ B0y =1 —{ —f — | — 1651 — ] — | 38] 100} - '160 70 . | P~11 15 | Pehexa®™ 1 2. 8 0.5
19 {26 =185 — | —~! —1 ~tyg! _1ag| 100| 160 70 | P~1) 15 | PaheaM | 2.8 0.5
Cop | 0 607 — ¢ — — | — | 164 — | — | — { 35| 100| 160 70 . | P~1; 15 | PerbuiylZ | 2. 8 0.5
Bt |1 20 — i~} ~tas)l —! !t _Voglanl106] 220 100 — |} = | Pubuyl0 | 0.5 0.'s
Wh: methyl methacrylate OMi: cyclohexyl methacrylate IRG# : iscbornyl methacrylate 513 : tricyclof5 «2 + 1 - (PS)decanyl acrylate

ST: styrene EM : ethylene glycol dimethacrylate BMA: 1, 3-butylene glyoc:«li dimethacrylate NUGIMA : neopentyl glycol dimethacrylate
T ¢ trimethylolpropane trimethacrylate
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Teble 10 ) , P
thicke~ appearance of molded article ' linear '{ hot water
ning | swface | clear— | uneven— {whitening| dimple | whitening | dimple | shrinkage | resistance

property | smoth~ | ness ness | at the | at the on the | onthe [coefficient of

of ness of in - | insert | insert | swface | surface | of molded

BC grain | grain | screw | .screw |: of of Nleed article

’ pattern | pattern - 5| thickness | thickness article
. | s lvaried part|varied part] @9
Bx | I A © — — ©  © © & .72 O
2] A © — - | ©® e © © .71 o)
. 1-3 A © — — - ®. | ©® ©, © 0.71 O
| 14{ B ©) ~ - 1.0 | © | @ @ d.70 O
'. I-5 A ® - - ' © @ @ © 0.71 @
o js] A @ | — - | © © ® @) d 70 0
% 7] A © — — @ © . © © 0.66 ©
Cop.| 6 A © - — - O FAN O A g 90 X
Ex. 7 B O ~ — X X X X L 73 A
: 8 B O - — X X DX X L 73 O
L 9 B @) — — X X X }ox dse X
| T8 A @ |+® |.® | @ | o] e | @ 069 O
' 1-9 A @ © © ® .0 |l ®©. © 057" @
Cap| 10| A © © . 6] NoRN IV NI o ) A 0.88 X
Ex, 11 B O O O X X - X . X 0.71 O
|
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inorganic
(meth)acrylic resin composition inorganic | filler-
: ' filler | containing
resin
} particie
composition (& by weight) amount | amimt ' | amunt
WA ) CMA | IR, 513, THMA[ ST | EIMA | BOMA NRGDMA PR B-L | added |  added added
R R R T N T T @art) | Gart) | (part)
B. {D-1{55;{ —1 —;§ —; —;{ —; — 10y —, — 86| 100| 195 | —
0280 —{ —{ —{ —} —; —118} —! — 135} 100 195 —
8| a5) — ] —! —!t —t -4~ 100! —!35|100| 195 | =—
D4) 40! — 1 —1 — 1 — 1 —1 —1 —¥125I —135|3%00{ 220 , —
-5 251 251 =t ~—f — | ~—{ — { — } 1851 ~t 351 100 195 —
06| 25{ — { — {254 — 1 —| —1 — 15 — | 36| 100] 195 , -
-7} 25 — ) —F —i28) —! ! —~1ygl-st35) 100 195 —
Cap. | 12{ 50y —§ — | — | — = 16 — 3 ==} — 1 36| 100 185 ) -
Ex. 71658 —} —1 —1 —1tb ottt 9!'36]| 100 230, -+
8 148, — | — | —} 1 1 1 1 taglgz2|i1d0| 200 . '—1-
9 83! —! — —1—1 —1 1 —~1319ld-135]3100}| 250 ,(: —
) i I ! | i [ 1 T by is o
. i 1 1 1 } I i, | IR R I i
i ! 1 ] i ! i £ 4 g L 3
BEx |D8{50; —; —(—j — —; —1 15, = — 8569 100]. 165 .|, 75
09} 25 —j28! —! 1 b b __tyg!t Vagl 100] 165 75
Cap. | 183} 850 —| —{ — —; — 16 — — —; 85| 100]| 165 75
Br {1120 — | =1 —! —115! —! —!' —~1og!40]| 100] 220 100

pooejdoy u3dg §

I

Il

WA : methyl methacrylate OM: cyclchexyl methacrylate IBOA : ischornyl methacrylate
51M: tricyclo[5 -2 1 «(P®ldecanyl acrylate THMA: tetrshydrofurfuryl methacrylate ST : styrene
EMA : ethylene glycol dimethacrylate BOMA: 1, 3-butylene glycol dimethacrylate

. NGIMA : necpentyl glycol dimethacrylate TWIM : trimethylolpropane trimethacrylate

-




Teble 11 (cont.)

m.wm ETZPlowwwwwwminnwnn w0l 0w
m.mm m mauo.aaaao..aua o ola o
H'p .
= Plowwowwowiwmowmw o O oo w
- m WZZZZZZ&ZLQ&ZLQZZ&
m . ’ et
Tl zzEEEE| B NEFTIN
Wb <@ MM oM oM MW “MN%WI b L U m
: ol ompEiiEiEelTaLgidne
i piliiceiagessiaiiis
" 558888 g & 8§
L o~
B VU OWOEPVNHOO 0 wlo |y
mﬂ w NN N R N MO o O NN _
.M,.,m ::::::::::::::::::::::::::::::: I
m. =] ol pel ] () e e 0D I OO =t god Joaek
3 NI BRI
A P A W« Y . W WY 9 PO TR T 8 o 0.
This Sheet Has R

een Replaced

M

80



w
b
-
o B L)
——
m—
——
——— D
== 0
——
I——— T
—
—
———
o
ivv— O
T
————r
——
em—— £
@
c.

Table 12

thicke~ appearance of molded article linear | hot water
ning | swface | clear— | uneven— | whitening | dimple *| whitening dimple | shrinkage | resistance

property{ smoth-| ness ness at the | at the onthe | onthe [coefficiett of

of ness of in insert | insert surface surface ~of molded

BC grain grain screw screw of of molded article

pattern | pattem thickness | thicjness | article
- varied partivaried part] ' @

Be |D| A © — — © O Q@ O 0.80 O
n-2 A @ — — (© © © 0.76 O
-3 A © — — @ © © © 0.76 O
0+ B © - - @ @ @ @ 0.76 O
-5 A © - - © © © © D.76 ©

-6 A ©] —. — © © @ © 0.66 ©
-7 A © - — © © © © D.80 ©
Cap. | 12 A © — — O A o A D.80 X
Br. | 7 B 0 — — X X X x 0.73 O
8 B O —_ — X x X X b.73 O
9 B O — — X X x ' X 0.86 X
Er. | -8 A © © © © © © © 0.74 O
0-9 A © © © © © © © 0.62 ©
Cap. | 13 A © © © O FaN O A 0.88 X
Ex. 11 B O O O X X X X 0.71 X
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Table 13

inorganic :

(reth)acrylic resin composition inorganic| filler— polymer curing agent internal
filler | containing powder releasing

resin agent

_ particle '

. composition ® by weight) {amunt | amnt armuﬂ_t kmdﬁl amount kind | anount amunt

-M [ CM ] IBOAT ST | EMA | BV (NGDA TP, B1 ['addef | added | added | ) added b otded | acdded
TR @art) | Gard) | (pard) i (part) | (parit) | (part)

Bx |DFL| 654 — i — 1 —1§ —1101 —1 —; 35| 100| 210 -— P-11 35| Pertexa® 1 2.7 | 0.5
D2 | 50—~ =) —| — |16} —| — | 35| 100| 210 — P~2) 35| Pahea® | 227 | 0.5

3|46 — | —} —1 — 120! —! — 135! 100| 210 — P~3| 35| Pabema(® | 2.7 |, 0.5

M4} 40— — | —1 —1 —1g5l —135|100| 210: — P—4! 50| Pehead ! 2.7 |, 0.5

6} 354 —1 — 1 —1 —1 —130! — 135} 100| 210 - P—51 45 | Pabea® ! 2.7 | 0.5

6| 261254 — 1 ~— | — 1 - | 151 — {1 35] 100 210 — P—~21 35| Pabexa® 1+ 2.7 0.5

Cap. | 141 501 — | — | —{ 163 — | — | — | 35| 100 | 210 — P-11 35| PabutylZ | 2.8 | 0.5
Bx [15|66] —| —} — | —1 ! —1 glag| 100]| 230 — p—3 | ;5,Trigum1z1-ﬁci 1.8 0.5
16|48 — ! — 1 —1 1 1 _1apglagl o0 200! — P~7) 10'{ Pabitylo | 0.8 | 0.5
17168) —1 —1t —1{ —1 —1321 —135|3100] 250 — P-8! 20 | Pabém2 !120| 0.5

i i I i i I 1 i : 1 Peroy1 P 1+ 2.0
R o . i Pereumyl D | 1.'6

Be JIF7| 50 —( — | —1 —116; — — 35| 100] 165 ] 75 | P—1, 25 | Patem® | 2.7 0.5
w8 26 — 25) —| — ! —1315' — 135|100 165" 75 P-1; 25 | Pabea® | 2.7 | 0.5

m9{50, —, —  —! —~1ygt —1 —i35/100] 220 100 ~— 1 — | Pabema® ! 2.7 | 0.5
Cap [ 18| 501~ —{ — | 16( —{ — | — | 35| 100] 185 75 P+11 25 | PebuylZ | 2.8 | 0.5
B 119] 207 i— ) — 15! —! — 1 _Vogtygl100] 220 100 — | — | Pauyl0 | 0.5] 0.5

Wh : methyl methacrylate GM : cyclohexyl methacrylate
EMA : ethylene glycol dinethacrylate JO# : 1, 3-butylene glycol dimethacrylate

T : trimsthylolpropane trimethacrylate

B4 : isobornyl neﬂlaczylat_e ST: styreh

NFGIMA + neopentyl glycol dimethacrylate
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Table 14

appearance of mlded article

thicke- linear | hot water
ning" | surface | clear- | uneven- whitening" . dinple | whitening dinple | shrinkage | resistance

property | smoth~ { ness ness at the at the on the on the |coefficient of

of ness of in insert insert | swface surface of molded

BC grain grain screw screw of . of mlded | article

: pattern | pattern . | thicfiess | thickhess | | article
: variedl part|varied part| @0

Ex. | IH1 A © — — © ® © ® . 0.78 O
mz| A © — — © © ©® ® |!'o7s O
-3 B @) - — © @ @ ©® {075 O
-4 B O -~ — © © © ® - - 0.75 O
115271 B O - -_— © @ Q@ ® ‘}'0.75 O
-6 A ® — — © @] © [©] ! 0.75 ©
Caop. | 14 A & — — O A O A " 0.90 X
B |15 B O — — X X X X b 0.73 A
16 B O — — X X X I x ,‘ 0.73 O
17 B 0 — — X X X X | 0.86 X
Ex. | HH7 A © © © © ® © L@ || 073 O
m8| A | © ©) © © @ . ®© | @ ||oso ©
-9 B @) O O © . ] ® . 0.78 O
Cop. | 18 A © © © O A O A |l o088 X
Ex. 19 B Q @) O X X X X - 0.71 O
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Teble 15 .
inorganic .
{methYacrylic resin composition inorganic| filler— polyner curing agent internal
filler | containing powder releasing
B resin ' agent
- © 0| particle
composition (% by' weight) amount annmt anpunt kind | amount kind 1amount | amount
MA | GMA | IR ] 513 | 3FE | THMA| EOVA \NFGDMA, B-1 | added | added added | added | added | added
R Gart) | (pabt) | (ard)  (part) .1 @) | (party
Bo | W1 |55y —~1 — | —} — | — 101 — 1 85 100 |- 210 | — P-1: 35 | Pabutyl1 | 1.4 | 0.5
| M2 {80 —; —| — | —| —]15] — |35 100| 210 — | P-2) 35 | PerheilI! 1.7 | 0.5
V3 146 — | —| — 1 — ! —120! —~!35{ 100} 210 — | 'P~8} 35 | Pabtyl 1! 1.4} 0.5
V4 | 40} =1 — 1 — 1 —1 —1 —125!35|100| 210 — P—4! 50 | PabuylI! 1.4 | 0.5
5 [ 851 — 1 ~1 —1 —1 —1 —130135]100| 210 = P=51 45 | PaheylIl! 1.7 | 0.5
V6 | 2541 25+ —1 — 1 — 1 — 1 — 1 15, 35} 100{ 210 |t ~ P-11 35 jPabutylI: 1.4 | 0.5
7 | 26 — ) —;256; — | — —}15} 35| 100| .210 |» — | P-1! 35 |'PabulI} 1.4 | 0.5
g |25, —| = —1l25] —! 1315135 100} 210 |* " = P-1; 35 [ PabutylI'} 1.4 | 0.5
V9 | 50} — 1 — | — ! — 1t —115) —135]100{ 145 | 75 P~1] 25 [PatitylI | 1.4 | 0.8
0 | 281 — 1250 — 1 —! — ' —115135| 100| 165 " 76 |'P-11 25 | patuyiI| 14| 08
AL 280 — 1 — ¢ =~ — 1251 — 1 151:35] 100 1685 |, 78 "P—11 %5 Pabutyl T+ 1.4 0.5
|50 — ) —| —{ —| — {15, —'35| 1p0| 240 .| 100 ~ } — |reaemli} 1.7 05

MA : methyl rmti]acrylabe O :
513 : tricyclo[5 <2 +1 -(P¥ldecanyl acrylate  %E:2, 2 2-triflucroethyl methacrylate THWA: tetrahydrofirfinyl methacrylate

cyclohexyl methacrylate

IROA : iscbornyl nethacrylate -

BOMA : 1, 3-butylene glybol dimethacrylate  NFGDMA : neopentyl glycol dinethacxylate
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Table 16

appearance of molded article -

thicke- linear | hot water
ning | surface | clear— | uneven | whitening; | dimple | whitening | dimple | shrinkage | resistance
property | smooth- | ness ness at the at the on the on the coeff!icient i of
of ness . of in insert | .insert |« syrface surface of mided
RC |- grain | grain | sorew,. [“Sobew:| % of s of milded | article’
pattemn | pattern 7} '] thickness | .thickness | article
varied part{varied part )

B IVl A © —— — © O] © © 0,70 O
V-2 A © — - O+ ® O+ © 0,74 o)
V3 B © - — © ® ©) © 070 o
V4| B 0 ~ ~ ® ® ® © 0:70 o)
5| B o) ~ -~ O+ © | o+ © 074 O
V-6 A @ - — ® O © © 0{70 ©
V7 A @ — - @) T ® |, @ © 0|65 ©
ve| A | @ | — | = | . | @ | e © | 070 | ©
V9 A @ © @ ® - @ 4, © © 0,68 O
0| A ©) @ | @, ®©-| .® |, © © 0i55 ©
IS A ® @ | ® @ ® i, ®° ® 0]72 ©
V12 B 0 ge) O+. | - ©® | o+’ © 0!72 @)
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Table 17

. inorganic

(reth)acrylic resin composition inorganic|- filler— polymer curing agent internal

filler. | containing powder releasing

resin : agent

particle )

compositioh (% by weight) amunt | amunt |  amount k1nd tamount| ¢ kind i emount | | amount

) WA | OMA | IBUA| 513 - SE | THA | m,m, B1 | added | added added | edded ! added | - added
R @art) | (art) | (art) | (part) | (part) | * (part)

Bef V1 {55, — —| —{ — — | 10, —, 35] 100] 210 — " 1 P-1; 35 Kayareneaq' 38| 0.5
V2 |80, — ) —| —| —1 —115! —las| 100] 2io — P—2 | 35 Kayarene&-’lo 38! 0.5
V8 145) — | —] —1 —! —120! ~135|100] 210 — P—3! 35 Kayarene&7u 3.8 0.5
V4 140) — 1 — 1 —1 — 1 —1 — 125135100 210 —_ P-4! 50 Kyarene 670 5 8 0.5
V5 35;—~:--—;-:-—-:—-:——;30:35 100 210 — P-51 45 Keyarens 6.70 3.8 0.5
V-6 251285y —y — 4y — 1 —; — ;15 35} 100 2}.0' - P—-1.:1 35 i 3.8 0.5
V7 i26; —) —1250 —! —} V1535 100! 210 — P—1,; 35 | Kayarene&67 38 |' 0.5
V8 | 26) — | — | —125! —! —1 15! 35| 100 2100 - P—1, 35 | Kayarene 67 3.8 0.5
V-8 50* R e — 1168} — 135 100 165. 75 P-11! 25 Kayarerle 6700 3. 8 0.5
V=10 25; —125f —! —1—1—115135|100/.165 75 P~1! 25 | Kayareng 670 3. 8 0.5
V=11 20: -—-—; ~—-: -—-: —*:25: --: 15:35 100 168 ' 75 P-—l: 25 Kayarmeﬁ—'?o: 3.8 0.5
V-12 50: ""‘": *""': '—: —": '—: 15! “': as 100 2_20' 100 — : e Kayareneﬁ—-?ﬂf 3.8 0.5

W4 : methyl methacrylate OM :

a

cyclohexyl methacrylate

IBXMA : isobornyl methacrylate
81 : tricyclo[5 -2 -1 +(*%decany] acrylate %E: 2,2 2-trifluoroethyl methacrylate THRA : tatmhydmﬁtt'ﬁxryl methacrylate
BMA: 1, 3-butylene glycol dimethacrylate NRGIMA: neopentyl glycol dmetham*ylabe

o
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Table 18

thicke- appearance of molded article linear | hot water
ning | surface | 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 | swrface | swrface of iolded
BC grain grain Screw - screw of of | molded article
pattern | pattern thickness | thickness azi'ticle
. varied part|varied part] @

Ex | V-1 A © — — © © @ © 0.79 O
V-3 B © “— — © © © © 0.79 O
V4 B o) — — @ o) © ® d79 0
V-5 B O ~— — @ @ © ® 0.79 O
V-6 A @ — — @ © © '‘© 0.79 @)
V7 A ® — — ® @ @) 074 @)
V-8 A O - - @ © ® © 0.79 ®
V9 A ® ® ) ) ©. ® © 0.77 o)
V10 A @ © © © © @ © 0.65 ®
i A ©) ©) © @’ @ | . © - ® 0.80 ®
V-12 B © O O © © @ ® 0.76 O
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Tahle 16

inorganic

(mth)acrylic resin composition inorganic| filler- polymer curing agent internal
filler | containing powder releasing

resin agent

. . : . particle, '_ N :

.compgsition @ by weight) - agount | amount | - amunt ind *1-amount kind i emount arount

WA T OV T TROAT SIM | FE (EM VOO B | added | added | added 1 added | added | added

L AU S N D N Qart) | Qart) | (art) i (part) t (part) | (part)

Bx | VFl | 48; —| —; —, — ; 2, 25, 25| 100| 220 — P-4, 25 KD-1 ,'1.8{ 0.5
Vi2 | 48} — | — | — | — 2} 25! 25} 100} 220 — P~1; 25 KD-1 ;. 1.8 0.5

VE3 | 48} — ! — ! — !t — 12l 25! 25/ 100| 220 — P-2! 25 |Perhexylz!, 1.8 | D.5

VH4 | 481 ~— 1 —) — 1 — 12125125100/ 220 e P~81 35| pohexyl z!:1.8| 0.5

VE6 | 481 —t — 1 — 1 — 123 251 25] 100} 220 - P~71 50 ‘kD-1 !.1.8 D.5

VE6 | 48 — 1 — 1 — i — |2 25; 25| 100/ 220 — | P-8i 40 gpq 1.1.8] 0.5

VET {24124} — | — | — 2|25 25| 100 220 — P~1y 25 | gp-1 111.8] 0.5

VES | 24] — | 24 — ! — 12l 25! 25| 100| 220 - P-1! 25 | gpg | 18] 05

VEO | 241 — 1 —'l 241 — 12125125/ 100f 220 | — P~11 26 | gpy ! 18| 0.5

Cf | VR0 241 — 1 —1 12412125125/ 100] 220 || ~— P~14 .25 gpy | 1.8 0.5
Cap. | 20 | 487 — | "'“f — 1 =2, 25, 25 1007 220 — P—~1,; 25 |Perbutylz: 1.8 ] 0.5

B N N S N O O AN ¥ ;

§
MA : methyl methacryl

ate OM: cyclohexyl methacrylate

1B : isobornyl methacrylate

51M: tricyclo[5-2-1 —{)“Jdecany]{ acrylate  3E: 2, 2, 2-triflucroethyl methacrylate
EDWA : ethylene glycol dimethacrylate NRGIMA: neopentyl glycol dimethacrylate

L]

i
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Table 20

a
a

appearance of mplded article

hot water

thicke— linear
ning | surface | whitening | dimple :| whitening | dinple | shrinkage | resistance
property"| smoth- | at the at the on the on the coefficient of
,of ness insert’ | ihsert | swface | swface | of . wolded
BC screw screw of of molded article
thickness | thickness | article
varied part|varied part ) ‘
Ex | VR A © © © © @ 0.75 O
VE2 A © © © @ 0.75 O
VE3 A © © © o © 0.74 O
V4 B O @ © © © 0.74 | O
VES B @) © © © @ 0.75 O
VES B O ©® © © ©- 0.75° O
VE7 A © @ © © © 0.75 '©
Vi8 A © © © ® © 0.62 ©
VES A © © © ) © - | 065 ®
. VFI0 A © © © ©. © 0.75 @
Cop.| 20 A © O A O A 0.90 X
Fx. -

iy
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Table 21 ' .
.| inorganic
{(meth)acrylic resin composition inorgenic] filler- polymer curing agent | internal
filler | containing powder releasing
resin | agent
particle :
’ carposition (b by weight) awount |- emoint | amowst | kind yamount| kind | amount - anoupt
M | CMA | TBOAT EDVMA JNFODMA Bl | added | added | added | added |  added | added
P 1 et ey | )| ) Gart) | (part)
Ex. VHL | 48 . —1 2115, 35| 100 170 70 P~1, 25 | KD1'; 1.8 ] 0.5
VH2 f 48, — | — | 2 | 15! 35| 100] 170 70 P-5] .20 Kb-1::] 1.8 0.5
VFI3 | 48 — — | 2 115, 35) 100| 170 |* 70" |,P~6!"15 |Pethexylz! 1.8 | 0.5
VFM [ 481 — 1 — 1 2 1151 35! 100( 170 10 P~21 .25 | parhexyliz! 1.8 { 0.5
VHS | 481 — 1 —1 2.1 151385| 100 260 | '1b0 | P-11 20! ppq.! 1.8 | 0.5
VEI6 | 483 — 1 — | 2 |15} 35| 100] 170 70 | P+81 .85 |pf 51 1.8 | 0.6
VEIT {487 — 1 — 1 2 V15! 35! 100} 170 70. |'p-7] 50 x’;} 1.8 ] 0.5
VFB |i48 ! , —4 2 115135] 100] 170 i) P+8 | ?40 Km;l; 1.8 078
VEIS |'48 | — 1 —1 .2 115! 35) 100 220 | 100 | — Pod— gRp-1h i L8| 05
VED 1,241 241 =1 2 1151 35| 100| 170 | . 70 P11 .25 | i i1 L8| 05
VRl | 241 — 24,25 15) 35{ 100] 170 {{ ¢e: | P~1, 125 Kpi | L8
i i ] i 1 N . S | . e i \
Cup | 21 | 48 °— —{ 2 | 15, 85| 100 | 170-| - 70 | P=1 .25 |Pabitylz, 1.8 | 0.5
B S ' |
M# : nethyl nethacrylate  GMi: cyclohexyl methacrylate IRNM : isobaimyl methacrylaté 3 ' K
EMA : ethylene glycol dimethacrylate NFOCDMA ; neopentyl glycol dimethacrylate ' 3 t
i :
3
. 3 ) g v :

)

I

L
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Table 22

thicke- . appearance of molded article linear | hot water
ning | surface | clear— | uneven- { whitening | dimple :| whitening dinple | shrinkage | resistance

propexrty | smoth— | ness . ness at the, at the.| on the on the ] coef%icient of

of ness of |, in ipsert, | “insert!| gmface |. surface; of | ifblded

BME grain | grain Screw * | screw | <. of of molded article

pattern | pattern thickness | thickness | article :

_ varied part|varied part| @0 S
Bxs. | VHL A © @ © ®© | @ |. © ®@ } 073.1 O
1 VR A @ @ | © e e | e | @ 0.73 e
VH3 A © © @ O+ 1@ | O+ i © 0.72 . O
VEM4 A © @ | © ) e | e | ® 3 o072 ¥e)
VES | A ® @] ® | o+ |Te' O+ 4 070 O
VB | B o o | O o |~ ® |+ O @ i o074 ge
VEIT B 0O O O O SN ) O © 4 074 O
Ve8| B 0 o | O SO @ O ® - 0.74 O
VE19 B 0 O O Q L ©® | O @ | 074 O
VE2 A © @ © ROSE FI I AU - ® 3 o073, ®
VE2L A © @ .| © @, ] e e ® 4 0.60 ®)
Cap. | 21 A © © © O | A |, O H 4 0.88 X

,_ i
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Table 23

inorganic

(methacrylic resin composition inorganic| filler— polymer curing agent internal
filler | containing]  powder : releasing
%, | _resin : ; - agent
. _ particle | ' l
conposition O by weight) amount | amount | amoun kind 1amount | kind lamunt | amount
WA | R | SIM | B ST | EIDA |NFGDWA, B1 | B2 | added | added | added ladded | ! | added | added
ﬁ L b Y ety | et | ety PlEad | Gart)| Gar)
Ex |VF1]| 481 —1 —1 —; —{ 2 | 25125 —| 100 | 220 |  — P~41 25 |,PabexaV 1 2.8 | 0.5
izl 48 — | —| —| —! 2 la2stfas! —{ 100| 220 | ~— p~-11 25 "PezhexaV:2.8 0.5
VE3| 48 — | <~ — ! — 1! 2 Va5l 25! —. 100 220 § P~2! 25 | PteaV ! 2.8 | 0.5
VI | 48 | — | —~ | — ! —1l:2 l25kas! —'\ 100} 220 | . ~ P-3! 35 [ PabéaV ! 2.8 | /0.5
VIS 481 — | =t —1 —1 2125(251 —'|100| 220 |:,.— P=71 50 [tPeheraV | 2.8 | 0.5
V6| 481 — 1 — 1 — 1 — 1 2 1251251 — | 100 220 J¢ - P—-81 40 | PerhejaV 1 2.8 0.5
Cap | 22| — 1 831 ~ {3831 — | — | — ) — 34] 100| 200 |. — — - Kadoxéaw’ 30| 0.5
Be | 28| — | —}70}—}20}10} —V—~1 —W100]| 200 | — e - KaszB-(}Hh 2.8 | :0.5 ]
WA : methyl methacrylate = OMA: cyclohexyl methacrylate  513: tricyclo[5 «2 « 1 Owjdewnyl acryiate .

sB#: sec-butyl methacrylate ST: styrene

EMA : ethylene glycol_dumﬂ)acxylate

MHM\ neopentyl glycol dmeﬂncrylate

Il

paoeyday uasg seY 199YS ST

il

Il
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This Sheet Has Been Replaced
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Table 25
{ inorganic
{meth)acrylic resin inorganic| filler— polymer curing agent | internal
. composition filler | .containing powder . v releasing
' ,.,'"l' | oresin | ) . agent
C ot partielet] T L
composition amount | amount amount kind 1amomt | kind ,-,; amount | amount
( by weight) | added | added | added \ added "I added | : added
WA | M NG B | (pert) | (ert) | pert) D Garty| . Gpart) | Gart)
Bx. | V7 | 48 2 ; 15, 35| 100 170 | 70 P—1: 25 |Pabexa¥: 2.8 |, 0.5
VES | 48, 2 { 15;35] 100{ 170'| 70 | P—5! 20 |PehemV] 2.8 i 0.5
VE9 | 48] 2 | 15, 35| 100 170} 70 P—6) 15 |PaheaV] 278 || 0.5
VIFO | 481 2 ' 151 35f 100) 1707} 70 P~2! 25 |PateraV! 28 | 0.5
VL | 481 2 1 151 35| 100 260 100 P~11,207| Pethena V1 2.8 | { 0.5
V2 | 481 2 1 151 85| 100| 170 |. 70O P~3 1 357 | Pethea ¥y 2.8 | ! 0.5
VH3| 48, 2 1 151 35| 100 170 70 P-7) 50°| PerheraV) 2.8 |1 0.5
V4 | 48] 2 | 15,35/ 100 170 | 70 | P~8 L 40 |Patea V! 2.8 L 0.5
VS | 481 2 115! 35| 100] 220 100 — Mo~ |paheaV! 28 | " 0.5
Cop. | 24 | 48 2 ; 15, 35| 100| 170 70 P—1 ;.25 | Peibutyliy 2.8 | 0.5
= | ] il S A
WA : mothyl methacrylate EOMA: ethylene glycol dimethacrylate . ?1
NFGIMA : neopentyl glyq'g)l dimethacrylate . g 2
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thicke- | sppearance of mplded article
! ning | surface | clear— uneven— . m’j}tming : dinple | #hitening { dinple
' property | smoth- | ness hess | abthy | atthe | on the on the
of ness of " in insert | insert | swrface surface
BC grain | grain screw | screw - of .« of
pattern | pattern O thickness { thickness
_ varied part]varied part
Ex | VE7 A © ® K@) ,@ ® © ©
VI8 A . © © © ) © @ ©
VIES A . © © © O+ - © O+ ©
VIFIO A @ @) © © ] i@ © @
V1L A © @ ©® Ot | @ O+ ®
VIF12 B O O O O @ O ©
V3 B . O o O 0.1 @ o) ©
ViF14 B O O O O i © O ©
VI-15 B 0] e O O )] O ©
Cap.| 24 A © © © O A O Fa
B A

e

.

. il
4 :
v N
“ )

Poe i
L
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Marks revealing evaluation results in the tables are given
according to the following criteria.

<Thickening property of BMC>

A: A composition thickened immediately after kneading, and

property was obtained.
I aavend N f‘—

B: A composxtlon was aged at ‘room temperature after knead-

ing, ‘and 24 hours or more was required for thickening up to nec-’

o

essary viscosity.

C: A composition.was aged at room temperature for 24 hours
or more after kneading, however, it did not thicken.
<Qdor>

©: No odor was recognized at all in pfbducing and han-

. N -
. - e - - - -

dling a BMC, and in molditg & BMC.

O: Almost no odor was recognized in producing and han-
dling a BMC, and in molding a BMC.

A: Slight odor wds re€ognized in’ producing and handling a
BMC, and in molding a BMS, but no problem. - e

X: Odor specific to a monomeér wWas recognized in prodﬁcing
and handling a BMC, and in‘molding a BMC. ~° '
<Deepness (transparency) of molded articles ™ =

O+ Transparency is high, and deep feeling specific to
marble is exhibited. =~

A: Transparency is low, and'dééb'féeling specific to mar--
ble is not exhibited so much. -

X: Transparency is’ low, and deép feeling specific to mar~

106
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<Surface smoothnéss of moldéd article>

e

©: There is 1o plnhole At all “and surface smoothness is

e e (O . o

extremely high.~ ‘" R "

-

BRI

LI : B T o T #5.1.5 S P A .
O: There is no pinhole, and-surface smoothness is high.

<Unevenness in gloss of molded articles
©: There is -no unevénness in gloss at all, and gloss is

extremely hiéﬁfftt' ’

O+: There. is no tnevenneéss in gldss, and gloss is fairly

- e P .oy .

high.‘ - _.""";';i..:.‘:,. R s . :

" - ‘_-. . . _--' .. . -s
° - ] --_--5.<. o e e -

: Thare- rs 0o unevenness in gloss, and” gloss is hlgh

O
A TherelisfuneVéﬂﬂéSS'Ih gléss, and gloss iS'lqw.-
X

_‘_.‘9' i e e R R S o
: There is"remarkablé Unevenness in gloss, and gloss is

e =l PRSI S S

extremely low. -
<Hot water resistance of molded article>

©: Color change was extremely small.

O+: Color c¢hange was fairly smalll” " .
O: color change was gmaii. = =~ 7 Uttt
X: Color change was largé.
<Weatherability of molded artitle> )
O: Color change was small.
X1 Coloz“%ﬁénge wﬁéilarge.. N

©: 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, afid désign is poor.
X: Graim pattern i¥ indefinité, and design is extremely
poor. ' B ' T e
<Unevenness in grain pattérn of Wolded article> ==~ % =~
©: -Theré is no unevennsss "fw pattern At-A11, anhd desigh
is extremely excellent.
O: There is no unevenneéss in pattern, and désign is ex-"
cellent.
A: There is unevenness in pattern, and design’ ls'bddrl i'.
X: There Ltheavy unevenness in pattern, and design is _':"
extiemely poor. n - o R
<Whitening at thg*iﬁéért screw> L 7 L A
©: There is.no whiteﬁing at all, and the position at the
insert screw is not recognized from the surface at all.

O+: There is no whitening, and the position at the insert

screw is hardly recognized from the surface.

O: There is no whitening, and the position at the insert
screw is récognized from the surface when carefully observed, but
there is no practical problem.

X: There is heavy whitening, and the position at the in- °
sert screw is recognized from the surface at first glance.

<Dimple at the insert screw> ' ' >

©: fThere is no dimple at all, and the pésition at the in-

sert screw is not recognized from the surface at all.

QO: There is-ho dimple, and the’ posxtlon at the insert

screw is-not recognlzed from the surface.

108



A: There are slight diﬁple, and the position at the in-

sert screw is recognized from the surface.

X: There are héa§§'diﬁ§iéé:”éﬁd the éésiﬁion';t the in-

: -_‘....‘-'. L RN

sert screw is reédghizégjf;om'thé surface at first élanéé{
<Whiténing ofugﬁigéCe éf tﬁicﬁhéEQTQEEiea‘ggzt;.‘ A

©: There is no whitening at all, and the éasitian of
thickness varies part is not'récégﬁizédlfiom'the surface at all.

O+: There is no Qﬁiéégzng, and the positioﬁ.éf-thkékhéss
varies part is hardly recognized from the surface.

O: There is no whitening, and the posiﬁibn’b% thickness
varies part is recdénizéd.from“tﬁé surface when caréfﬁily'éb—"

served, but there is no pfactical problem. .

X: There is heavy whitening, and the pdsitiéh of thick-
ness varies part is recégnizéa from the surface at first éiﬁn&é.
<Dimple on surface of thickness varied part>

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

O: There is no dimple, and the position of thickness var-
ies part is not recognized from the surface.

A: There are slight dimples, and the position of.thiék—
ness varies part is recognized from the surface.

X: There are heavy dimples, and the position of thickness

varies part is recognized from the surface at first glance.
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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
by weight of a curing agent (C): wherein, .

the caomponent {C) contains at least one organic perox-

ide represented by any of je.he following general formulae (I) to

(VII): — | - g
RE RS R4 R3S
- N \/ : ' L
Rl -€C—C_ - 0-0-RZ . " ...
. (1 :
- RN N -'
R C—cC ~ 0-0-R!

(wherein, R} and R? represent a hydrogen atom or a tert-alkyl
group having 4 to 6 carbon atoms, and R to RY? represent a hy-

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

CHj - : ?Hg
f ) - < - w
R13-—(;.2~0-O-'—-"€3—-CH2—-CH-—-CH2~?—-CH3 (1)
! | o
CHa O €Hy CHjy
{wherein, g represents an alkyl group having 1 to 5 carbon at-

oms. ), o )
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CHy———CHjy
; ; ~ 0—-0-—RUM
CHy~CHy CHZ-C/
i l O—-0—RI5 (1)
CHZ-—THZ CHy—CHg

CHg —~——CHjy

(wherein, R and RM répresent a hydrogen atom'or“a-tertQalkyl' S
group having 4 to 6 carbon atoms, and one or mere hydrogen atoms -

in the cyclododecane ring may be'sﬁbstituted by alkyl groups hav- ~
ing 1 to 4 Carbon;axdms.),-' .

?Hg CHj
R6—-Cm-0O—~0—-C—-0O—CH ()
I {l |
CHgy O CHg

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

oms.),
?Hg ?Ha
Rl?...C...o....o....%._o-—-RIB——O——ﬁ-—-O-—O*-C*ng (v)
_ |
CHj O O CHg

(wherein, R’ and RY® represent an alkyl group having 1 to 5 car-
bon atoms, and R® represents an alkylene group having 1 to 10

carbon atoms.),
This Shee; Has Bee
= Seen
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|
?:-—o—-ow?--—RzO (V1)
:
O CHjy

{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

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

O—C(CH33
5 |
R2L_ G~ R22-C~0—R2 (my
cl
O—C(CHy3 )

{wherein, R? and r% represent an alkyl group having 1 to 6 car-
bon atoms, and R represents an alkyl group having 1 to 6 carbon

atoms.)

2 « The (meth)acrylic premix according to Claim 1 ,
wherein the component (C) contains at least one organic peroxide
represented by any of the general formulae (I) to (VI), and the
component.(a} contains at least one (meth)acrylate selected from
the group consisting of a (meth)acrylate carrying an ester group
having a bicyclo ring and a (meth)acrylate carrying an ester
group having a tricyclo ring.
3. The (methjacrylic premix according to Claim 1 ,

wherein the component (C) contains at least 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

|
"

A L A

selected from the group consisting of a (meth)acrylate carrying
an ester group having aré}CIohekine'fing} a‘(ﬁeth)aéiylate carry-
ing an ester group having & bicyelo ring{_a”(méth)acrylate;carry-
ing an ester group having a tricyc}o ring and a (meth)acrylate
carrying an ester group having a fluorine atom.

4. The (meth)acrylic premix according to Claim 't - -~
wherein the component (C)“Ebﬁféihg at least"one orgamnic petoxide
represented by any of the general formulaéu(ii);"(IV)"and"(?j; )
and the compoﬁeﬁi'(a)ICéﬁtaihé'égﬂiegéfwbﬁé'fﬁézﬁyéﬁry1éte se-

lected from the gféﬁp consisting of 'a (meth)abrylate carky¥ry an

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

an ester group having-a bicyclo ring, &-(meth)acrylate carrying - -
an ester groué 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.

5. The (meth)acrylic premix according to Claim 1,
further comprising an inorganic filler-containing resin particle.

6. A (methjacrylic SMC or BMC comprising the = - °
(meth)acfylic'premié according to Claim 1, ™ and a thickeh-
ing agent. o

7. The (meth)acrylic SMC or BMC' according to Claim &,
wherein the thickening agent is a polymer powder. -~

8. The (meth)acrylic SMC of BMC according to Claim -7, '
wherein the bulk density of the polymerhpéﬁdéf is in the range ™

from 0.1 to 0.7 g/ml, the oil absorption in 1ifideed o0il f57i% ths
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range from 60.to 260 ml/100 g, and the degree of swelling in
methyl methacrylate is l6-fold or more..

9. The_ {meth)jacrylic SMC or BMC according to Claim 8 .
wherein the. polymer powder is-composed of. a non-crosg-linked
polymer having a weightr-average, molgcular. weight of 100,000 to
2,000,000, .- - e L emammn e s o

10. A mathpd _- for p;:odu_cingi-- (meth)acrylic artificial marble,

wherein the (meth}acrylic SMC or BMC of Claim ¢ is cured with

being prassurizéd‘ dnd heated at a temperatuié in the range from

105 to. 150°C. -~ - o e s
. . o ~.. . — . =
I c2al e ¥
asa = 3
s F -
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