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ABSTRACT

A resin composition having improved coating
properties contains a mixture of a polycarbonate resin and
a rubber-reinforced styrene base resin which is prepared by

polymerizing, in the presence of a rubbery polymer, a

monomer mixture of an aromatic vinyl monomer, at least one
of cyanated vinyl monomers and alkyl esters of unsaturated
carboxylic acids and at least one other vinyl monomer; a
polyolefin graft polymer which is prepared by polymerizing,
in the presence of a crystallilne polyolefin, a monomer of
an aromatic vinyl monomer and at least one of cyanated
vinyl monomers and alkyl esters of unsaturated carboxylic
acids;:; and optionally a terpolymer of an olefin, an
unsaturated dicarboxylic anhydride and an alkyl ester of an
unsaturated carboxylic acid or an epoxy group-containing
olefin copolymer of an unsaturated epoxy compound, an

olefin and optionally an ethylenically unsaturated

compound.
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RESIN COMPOSITION

The present invention relates to a resin
composition, and, more particularly, to a resin composition
that comprises a polycarbonate resin, a rubber-reinforced
styrene base resin, a specific polyolefin graft polymer and
optionally a specific terpolymer, or an epoxy group-
containing olefin graft polymer, and which has good coating
properties.

Polycarbonate resin has good mechanical and
thermal properties and is widely used in various fields.
However, 1t has some drawbacks, such as a high molding
temperature, poor flowability and a large dependency of its
impact strength on the thickness of an article. To
overcome such drawbacks, it has been proposed to compound a
rubber-reinforced styrene base resin, such as ABS resin,
with the polycarbonate resin, such composition being used
as a material for parts in vehicles or light electrical
appliances.

The composition comprising the polycarbonate
resin and the rubber-reinforced styrene base resin still

has some drawbacks, such as poor chemical resistance and
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bad coating properties.

To improve the chemical resistance against
gasoline or dioctyl phthalate, it has been proposed to add
a polyamide resin as a third component to the above
composition. Since the polyamide resin has poor

compatibility with other resins, a large amount of the

Since a thinner used for coating has a larger
influence than gasoline or dioctyl phthalate, the resin
article should be treated with a primer.

An object of the present invention is to provide
a resin composition comprising a polycarbonate resin and a

rubber-reinforced styrene base resin, that not only has

invention, there is provided a resin composition
comprising:

100 parts by weight of a mixture consisting of
(A) 10 to 90 % by weight of a polycarbonate resin and (B)
90 to 10 % by weight of a rubber-reinforced styrene base
resin which is prepared by polymerizing, in the presence of
a rubbery polymer (b-1), a monomer (b-2) of 50 to 90 % by
weight of an aromatic vinyl monomer, 50 to 10 % by weight

of at least one monomer selected from the group consisting

of cyanated vinyl monomers and alkyl esters of unsaturated
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carboxylic acids and 0 to 40 % by weight of at least one
other vinyl monomer which is copolymerizable therewith, and

0.1 to 40 parts by weight of (C) a polyolefin
graft polymer which is prepared by polymerizing, in the
presence of a crystalline polyolefin (c-l1), a monomer (c—-2)
of 50 to 100 % by weight of an aromatic vinyl monomer and 50
to 0 % by weight of at least one monomer selected from the
group consisting of cyanated wvinyl monomers and alkyl esters
of unsaturated carboxylic acids.

According to a second aspect of the present inven-
tion, there is provided a resin composition comprising:

100 parts by weight of a mixture consisting of (A)
10 to 90 % by weight of a polycarbonate resin and (B) 90 to
10 % by welght of a rubber-reinforced styrene base resin
which is prepared by polymerizing, in the presence of a
rubbery polymer (b-1), a monomer (b-2) of 50 to 90 % DYy
welght of an aromatic vinyl monomer, S50 to 10 % by weight of
at least one monomer selected from the group consisting of
cyanated vinyl monomers and alkyl esters of unsaturated
carboxylic acids and 0 to 40 % by weight of at least one
other vinyl monomer which is copolymerizable therewith, and

0.1 to 40 parts by weight of a mixture of (C) a
polyolefin graft polymer which is prepared by polymerizing,
in the ‘presence of a crystalline-polyolefin (c—-1), a monomer
(c=2) of 50 to 100 % by weight of an aromatic vinyl monomer

and 50 to 0 % by weight of at least one monomer selected
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from the group consisting of cyanated vinyl monomers and
alkyl esters of unsaturated carboxylic acids, and (D) a ter-
polymef comprising 50 to 98.5 % by weight of an olefin, 0.5
to 10 % by welght of an unsaturated dicarboxylic anhydride
and 1 to 40 % by weight of an alkyl ester of an unsaturated
carboxylic acid in a weight ratio (C/D) of 5:95 to 95:5.

According to a third aspect of the present inven-
tion, there is provided a resin composition comprising:

100 parts by weight of a mixture consisting of (A)
10 to 90 % by weight of a polycarbonate resin and (B) 90 to
10 % by weight of a rubber-reinforced styrene base resin
which is prepared by polymerizing, in the presence of a
rubbery polymer (b-1), a monomer (b-2) of 50 to 90 % by
welght of an aromatic vinyl monomer, 50 to 10 % Dy weight of
at least one monomer selected from the group consisting of
cyanated vinyl monomers and alkyl esters of unsaturated
carboxylic acids and 0 to 40 % by weight of at least one
other vinyl monomer which is copolymerizable therewith, and

O.1 to 40 parts by weight of a mixture of (C) a
polyolefin graft polymer which is prepared by polymerizing,
in the presence of a crystalline polyolefin (c-1), a monomer
(c—2) of 50 to 100 % by weight of an aromatic vinyl monomer
and 50 to 0 % by weight of at least one monomer selected

from the group consisting of cyanated vinyl monomers and

alkyl esters of unsaturated carboxylic acids, and (D’) an

epoxy group-containing olefin copolymer comprising an un-



saturated epoxy compound,

ethylenically unsaturated compound in a weight ratio (C/D’)

of 5:95 to 95:5,

The polycarbonate (A) may be selected from
arcmatic polycarbonates, aliphatic carbonates and aliphatic
aromatic polycarbonates. 1In general, the polycarbonate is a
homo~ or copolymer of a bisphenol such as 2,2-bis(4-
oxXyphenyl)alkanes, bls (4-oxyphenyl)ethers, and bis(4-
oxyphenyl)sulfone, sulfide or sulfoxide. In some cases, it
is possible to use a homo- or co-polymer, a halogen-
substituted bisphenol, or a branched polycarbonate prepared
by using a branching modifier.

The molecular weight of the polycarbonate (A) 1is
not critical. Preferably, the polycarbonate (A) has a
viscosity average molecular welight of 10,000 to 100, 000.

There 1s no limitation on how to prepare the poly-
carbonate. Preferably, a phosgene method or a transesteri-

fication method is used.
The rubber-reinforced styrene base resin (B) is a
resin prepared by polymerizing, in the presence of a rubbery

polymer (b-1), a monomer (b-2) of 50 to 90 % by welight of an

aromatic vinyl monomer, 50 to 10 % by weight of at least one

and 0 to 40 % by weight of at least one other vinyl monomer

which 1s copolymerizable therewith. Sometimes, the rubber-
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reinforced styrene base resin (B) contains a polymer of the
monomer (b—-2) 1n addition to the graft polymer.

The rubbery polymer (b-1) has a glass transition
temperature of not higher than 0°C and includes diene poly-
mers (e.g. polybutadlene, styrene-butadiene copolymer,
acrylonitrile-butadiene copolymer, etc.), ethylene-propylene
copolymers (e.g. ethylene-propylene copolymer, ethylene-
propylene—-non—-conjugated diene copolymer, etc.), acrylate
copolymer, chlorinated polyethylene and the like. They may
be used independently or as a mixture thereof. Among them,
the diene polymers are preferred.

The rubbery polymer may be prepared by emulsion
polymerization, solution polymerization, suspension poly-
merization or bulk polymerization. When emulsion polymeri-

zation is employed, the gel content is not limited and is

preferably from 0 to 95 %.

Examples of the aromatic vinyl monomer are sty-
rene, a—methylstyrene, o—, m—- or p-methylstyrene, tert.-
butylstyrene, ec-methylvinyltoluene, dimethylstyrene, chloro-
styrene, dichlorostyrene, bromostyrene, dibromostyrene,

vinylnaphthalene, and mixtures thereof. Among them, styrene

1s preferred.

Examples of the cyanated vinyl monomer are acrylo-
nitrile, methacrylonitrile, fumaronitrile, and mixtures

thereof. Among them, acrylonitrile is preferred.
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Examples of the alkyl ester of unsaturated carbo-
Xylic acid are methyl (meth)acrylate, ethyl (meth)acrylate,
propyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, and
mixtures thereof. Among them, methyl methacrylate is pre-
ferred.

Examples of the other vinyl monomer which may
constltute the rubber-reinforced styrene base resin (B) are
unsaturated carboxylic acids or their anhydrides (e.g. acry-
lic acid, methacrylic acid, maleic acid, maleic anhydride,
citraconic anhydride, etc.), maleimide compounds (e.g. male-
imide, methylmaleimide, ethylmaleimide, N-phenylmaleimide,
O-chloro-N-phenylmaleimide, etc.), and mixtures thereof.

In the monomer mixture (b-2), amounts of (1) the
aromatic vinyl monomer, (ii) the cyanated vinyl monomer or
the alkyl ester of unsaturated carboxylic acid and (1i1) the
other vinyl monomer are (i) S50 to 90 % by weight, (ii) 50 to
10 % by weight and (iii) 0 to 40 % by weight. Outside these
ranges, the resin composition has deteriorated heat resis-—
tance and processability. Preferably, the amounts are (1)
>0 to 80 % by weight, (ii) 50 to 20 % by weight and (111) O
to 30 % by welght. 1In particular, the monomer mixture (b—2)
comprlising the cyanated vinyl monomer as the monomer (L1) 1is
preferred.

There is no limitation on the ratio of the rubbery
polymer (b-l1) to the monomers (b-2). In view of heat resis-—

tance, lmpact resistance and processability, a weight ratio

A
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Of the rubbery polymer (b-1) to the monomers (b-2) 1is
preferably from 5:95 to 80:20.

In particular, the rubber-reinforced styrene base
resin (B) preferably comprises a graft polymer having a
graft ratio of 20 to 100 % and a welght average particle

size of 0.05 to 5 um and the copolymer.

The rubber-reinforced styrene base resin (B) may

be prepared by any of the conventional polymerization

methods, such as emulsion polymerization, suspension

polymerization, bulk polymerization, solution polymerization

Or a combination thereof.

The polyolefin graft polymer (C) is a polymer
prepared by polymerizing, in the presence of a crystalline
polyolefin (c-1), a monomer (c-2) of 50 to 100 %, preferably
50 to 90 % by weight of an aromatic vinyl monomer and 50 to
0 %, preferably 50 to 10 by weight of at least one monomer
selected from the group consisting of cyanated vinyl
monomers and alkyl esters of unsaturated carboxylic acids.

The crystalline polyolefin (c-1) includes
polyethylene and polypropylene. Among them, there is
preferred crystalline polypropylene having a swelling degree
against a mixed monomer of acrylonitrile and styrene in a

welght ratio of 25:7s5 (after one hour at 70°C) of 2 to 80 %
by weight, in particular 2 to 60 & by weight.
Examples of polyethylene are high density poly-

ethylene, medium density polyethylene, low density poly-
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ethylene, linear low density polyethylene, etc., and exam-
ples of polypropylene are a homopolymer of propvlene and a
random or block copolymer of propylene with ethylene or a-
olefin. They may be used independently or as a mixture
thereof.

An amorphous ethylene-propylene copolymer cannot
achlieve the objects of the present invention.

As the aromatic vinyl monomer and the cyanated
vinyl monomer, the same compounds as exemplified in connec-
tion with the rubber-reinforced styrene base resin (B) can
be used. As the alkyl ester of unsaturated carboxylic acid,
the monomers exemplified in connection with the resin (B)
and also glycidyl acrylate or glycidyl methacrylate can be
used.

Among them, there are preferred styrene as the
aromatic vinyl monomer and acrylonitrile as the cyanated
vinyl monomer. As the alkyl ester of unsaturated carboxylic
acid, glycidyl methacrylate or methyl methacrylate is

preferred.

In the monomer mixture (c-2), amounts of (i) the
aromatic vinyl monomer and (ii) the cyanated vinyl monomer
or the alkyl ester of unsaturated carboxylic acid are (i) 50
to 100 % by weight, preferably 50 to 90 % by weight and (11)
50 to 0 % by weight, preferably 50 to 10 % by weight.
Outside these ranges, the composition has deteriorated

chemical resistance.
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There 1s no limitation on the ratio of the crystal-

line polyolefin (c-1) to the monomer (c—-2). In view of
chemical resistance, coating properties and lmpact resis-
tance, 20 to 200 parts by weight, preferably 20 to 100 parts
by welght of the monomer (c-2) is used per 100 parts by
welght of the crystalline polyolefin (c-1).

The polyolefin graft polymer (C) may be prepared
by any of.the conventional polymerization methods, such as
'emulsion polymerization, suspension polymerization, bulk
polymerization, solution polymerization or a combination
thereof.

The terpolymer (D) in the second aspect of the
present invenﬁion comprises 50 to 98.5 % by weight of the
olefin, 0.5 to 10 % by weight of the unsaturated dicarboxy-
lic anhydride and 1 to 40 % by weight of the alkyl ester of
unsaturated carboxylic acid.

Examples of the olefin are ethylene, propylene,
butene—l, 4-methylpentene-1, and the like. Among them,
ethylene and propylene are preferred.

Examples of the unsaturated dicarboxylic anhydride
dre malelc anhydride, citraconic anhydride, aconitic anhyd-
ride, and the like. Among them, maleic anhydride 1s prefer-
red.

Examples of the alkyl ester of unsaturated carbo-
xylic acid are methyl. (meth)acrylate, ethyl (meth)acrylate,

propyl (meth)acrylate, butyl (meth)acrylate, hydroxymethyl
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(meth)acrylate, and the like. Among them, ethyl acrylate

and butyl acrylate are preferred.

When the amount of the olefin in the terpolymer 1s
less than 50 % by weight, the composition has insufficient
chemical resistance. When this amount exceeds 98.5 % by
weight, the compatibility among the resins is deteriorated
so that the impact resistance of the composition 1is
decreased or the molded article suffers from cleavage.

When an amount of the unsaturated dicarboxylic
anhydride is less than 0.5 % by welght, the composition has

poor impact resistance. When this amount exceeds 10 % by

weight, heat stability and processability of the composition

are deteriorated.

When the amount of the alkyl ester of unsaturated
carboxylic acid is less than 1 % by welght, the compati-
bility among the resins is deterlorated. When this amount
exceeds 40 % by weight, the composition has insufficient
chemical resistance, and further the heat resistance and
stiffness of the composition are deteriorated so that the
balance among the mechanical properties 1s decreased.

In particular, in view of the chemical resistance

and impact resistance, the terpolymer preferably comprises
55 to 96 % by weight of the olefin, 1 to 8 % by weilght of
the unsaturated dicarboxylic anhydride and 3 to 37 % by

weight of the alkyl ester of unsaturated carboxylic acid.
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The terpolymer (D) may be prepared by any of the
conventional methods. For example, using a cylindrical
autoclave equipped with a blade type agitator, the olefin 1s
loaded in a first band of the autoclave, a mixture of the
olefin, the unsaturated dicarboxylic anhydride and the alkyl
ester of unsaturated carboxylic acid is loaded 1in a second
band of the autoclave and further a radical polymerization
initiator (e.g. tert.-butyl-2-ethyl perhexanoate dissolved
in a hydrocarbon) is loaded in a third band of the
autoclave. Then, the polymerization is initiated by
pressurizing the autoclave to 1000 to 2000 atm.

The epoxy group-containing olefin copolymer (D7)
in the third aspect of the present invention 1s a copolymer
of the unsaturated epoxy compound, the olefin and optionally
the ethylenically unsaturated compound. There 1s no
limitation on the composition of the copolymer (D’).
Preferably, the amount of the unsaturated epoxy compound 1s
from 0.05 to 95 % by weight.

The unsaturated.epoxy_compound is a compound
having an unsatﬁrated group that can be copolymerizable with
the olefin or the ethylenically unsaturated compound and an
epoxXy group 1n a molecule.

Examples of the unsaturated epoxy compound are an

unsaturated glycidyl ester of the formula:

u (1)
R-C-0-CH,~-CH-CH
2 2
\o/
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wherein R is a Cy=C;g hydrocarbon group having an ethyleni-
cally unsaturated bond;
an unsaturated glycidyl ether of the formula:

R-X—-CH,-CH-CH (II)
2 2
\o/

wherein R is the same as defined above and X 1s a group of
the formula:

-CHz-O—@—O— or —@— ;
an epoxy alkene of the formula:

R
| (III)
R-C—CH,
\Q/

wherein R is the same as defined above and R' 1s a hydrogen
atom or a methyl group; and p-glycidylstyrene; oOr the like.

Specific examples of the unsaturated epoxy com-
pound are glycidyl acrylate, glycidyl methacrylate, glycidyl
itaconates, butene carboxylates, allyl glycidyl ether, A
methylallyl glycidyl ether, styrene-p—glycidyl ether, 3,4-
epoxybutene, 3,4-epoxy-3-methyl-l-butene, 3,4—-epoxy—-l—-pen-
tene, 3,4fepcxy~3—methylpentene, 5,6-epoxy—l-hexene, vinyl-
cyclohexene monoxide, p-glycidylstyrene oOr the like. They
may be used independently or as a mixture. Among them,
glycidyl acrylate and glycidyl methacrylate are preferred.

Examples of the olefin are ethylene, propylene
butene, pentene, and the like. They may be used indepen-

dently or as a mixture. Among them, ethylene and propylene

are preferred.
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Examples of the ethylencially unsaturated compound
are a vinyl ester of a C,-Cg saturated carboxylic acid, an
ester of acrylic acid, methacrylic acid or maleic acid with
a saturated C;-Cg alcohol, halogenated vinyl, and the like.

The ethylenically unsaturated compound 1s used in
an amount of 50 % or less, preferably from 0.1 to 45 %
by weight, based on the whole weight of the copolymer (D).

The epoxy group—-containing copolymer (D') may be
prepared by copolymerizing the unsaturated epoxy compound,
the olefin and optionally the ethylenically unsaturated
compound, or graft polymerizing the unsaturated epoxy com-
pound in the presence of a polymer of the olefin or a
copolymer of the olefin and the ethylenically unsaturated
compound.

Preferred examples of the epoXy group-containing
the olefin copolymer (D’) are ethylene-glycidyl methacrYlate
copolymer, ethylene-vinyl acetate—-glycidyl methacrylate
copolymer, ethylene-methyl methacrylate—-glycidyl methacry-
late copolymer, and a graft polymer prepared by grafting
glycidyl methacrylate to an olefin polymer (e.g. polyethy-—
lene, polypropylene, poly—-l-butene, poly—-4-methylpentene-l,
ethylene—-propylene copolymer, ethylene-propylene—-diene COpO-—
lymer, etc.).

The epoxy group—containing olefin copolymer (D")
may be prepared by any of the conventional polymerization

methods, such as emulsion polymerization, suspension polyme-

A
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rization, bulk polymerization, solutlon polymerization and a

combination thereof.

The resin composition of the first aspect of the
present invention comprises 100 parts by weilght of the resin
mixture consisting of 10 to 90 % by welght of the polycarbo-
nate resin (A) and 90 to 10 % by weight of the rubber—-rein-
forced styrene base resin (B), and 0.1 to 40 parts by weight
of the polyolefin graft polymer (C).

The resin composition of the second aspect of the
present invention comprises 100 parts by welght of the resin
mixture consisting of 10 to 90 % by weight of the polycarbo-
nate resin (A) and 90 to 10 % by welght of the rubber-rein-
forced styrene base resin (B), and 0.1 to 40 parts by weight
of the polyolefin graft polymer (C) and the terpolymer (D),
the weight ratio of the graft polymer (C) to the terpolymer
(D) being from 5:95 to 95:5.

The resin composition of the third aspect of the
present invention comprises 100 parts by weight of the resin
mixture consisting of 10 to 90 % by weight of the polycarbo-
nate resin (A) and 90 to 10 % by weight of the rubber—-reln-
forced styrene base resin (B), and 0.1 to 40 parts by welght
of the polyolefin graft polymer (C) and the epoxy group-—
containing olefin copolymer (D7), the weight ratio of the
graft polymer (C) to the epoXy group-containing copolymer

(D’) being from 5:95 to 95:5.
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Wwhen the amount of the polycarbonate resin (A) 1s
less than 10 % by weight based on the total weight of the
resin (A) and the resin (B), the composition has insuffi-
cient heat resistance and impact resistance. When this
amount exceeds 90 % by weight, the composition has insuffi-
cient impact resistance. Preferably, the resin mixture
consists of 20 to 80 % by weight of the polycarbonate resin
(A) and 80 to 20 % by weight of the rubber-reinforced sty-
rene base resin (B).

- when the amount of the polyolefin graft polymer
(C) or the total amount of the polyolefin graft copolymer
(C) and the terpolymer (D) oOr the epoxy group-contalnlng
olefin polymer (D') is less than 0.1 parts by weight per 100
parts of the total amount of the resins (A) and (B), the
final composition has insufficlent chemical resistance and
coating properties. When thils amount exceeds 40 parts by
weight, the molded article tends to suffer from cleavage.
r'n view of the balance among the mechanical properties, the
amount of the polyolefin graft polymer (C), oOr the total
amount of the polyolefin graft copolymer (C) and the‘ter-
polymer (D) or the epoxy group—-containing olefin polymer
(D’) 1is preferably from 0.1 to 30 parts by weight.

When the weight ratio of the polyolefin graft
copolymer (C) "to the terpolymer - (D) or the epoxy group-
containing olefin copolymer (D') is outside the above range,

the balance between the chemical resistance and tne coating
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properties is not satisfactory. In particular, this weight
ratio is preferably from 10:90 to 90:10.

There is no limitation on the sequence of mixing
the components (A), (B), (C) and (D) or (D’), or the state
of each component. Components 1n the form of pellets, beads
or powder may be simultaneously mixed, or two or more of
them can be premixed and then the remaining component(s)
mixed with the premix. The mixing can be carried out by any
of the conventional mixing means, such as a Banbury mixer,
rolls or an extruder.

If necessary, any of the conventional additives,
reinforcing materials and/or fillers such as an antioxidant,
a UV light absorber, a light stabilizer, an antistatic
agent, a lubricant, a dye, a pigment, a plasticizer, a flame
retardant, a mold release agent, glass fibers, metal fibers,
carbon fibers and metal flakes may be compounded in the
resin composition of the present invention. 1In addition, to
the resin composition of the present invention, a thermo-
plastic resin such as polyamide, polyacetal, polyester,
polyphenylene oxide, polymethyl methacrylate or polyvinyl
chloride may be added.

The present invention will be 1llustrated by the
following Examples, 1in whiéh "parts" and "%" are by weight
unless otherwise indicated; and by the drawings 1n which:

Figure 1 is a plan view of a sample; and

Figure 2 1is a side view of Figure 1.

The resins used in the Examples are as follows:

R SR . e e en e S s e s s .
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Polycarbonate (A

PC: An aromatic polycarbonate having a viscosity
average molecular weight of 25,000 which is prepared from
2,2-bis(4-hydroxyphenyl)propane and phosgene.

Rubber-reinforced styrene base resin (B)

ABS-1: A polybutadiene rubber latex (a particle
size of 0.45 ym and a gel content of 83 %) (30 parts 1in
rerms of a solid content), styrene (50 parts) and acrylo-
nitrile (20 parts) are emulsion polymerized by a conventio-
nal manner, salted out, dehydrated and dried to obtain a
resin having a graft ratio of 73 % and a rubber content of
30 %.

ABS-2: A polybutadiene rubber latex (a particle
size of 0.35 pym and a gel content of 90 %) (50 parts in
rerms of a solid content), styrene (35 parts) and acrylo-
nitrile (15 pérts) are emulsion polymerized by a conventio-
nal manner.

Separately, styrene (55 parts), acrylonitrile (30
parts) and N-phenylmaleimide (15 parts) are emulsion polyme-
rized in a conventilional manner.

Then, the resulting polymer latexes are mixed,
salted out, dehydrate and drled to obtain a resin which
contains the graft polymer having a graft ratio of 55 % and

has a rubber content of 30 %

Polvolefin graft polymer (C

ML TAIMILTE I IV AU RRMD o W Al AN IS e B s - .




C-1: Polyethylene (high pressure polyethylene,
density: 0.918 g/cm3, melt flow index 7 g/10 min., swelling
degree: 23 %) (100 parts), styrene (30 parts) and acrylo-
nitrile (15 parts) are suspension polymerized by a conven-
tional manner, dehydrated and dried to obtain a graft poly-
mer.

c-2: Polypropylene (density: 0.89 g/cm3, melt
flow index 1.2 g/10 min., swelling degree: 27 %) (100
parts), styrene (40 parts) and acrylonitrile (15 parts) are

suspension polymerized by a conventional manner, dehydrated

and dried to obtain a graft polymer.

Cc-3: Ethylene-propylene-diene rubber (iodine
value: 24, swelling degree: more than 100 %) (100 parts),
styrene (40 parts) and acrylonitrile (15 parts) are suspen-
sion polymerized by a conventional manner, dehydrated and
dried to obtain a graft polymer.

C-4: Polypropylene (density: 0.85 g/cm3, melt
flow index 1.2 g/10 min., swelling degree: 27 %) (100
parts), styrene (40 parts), acrylonitrile (15 parts) and

glycidyl methacrylate (10 parts) are suspension polymerilzed

by a conventional manner, dehydrated and dried to obtailn a

graft polymer.

Polzamide
PA: 6-Nylon

Terpolymer
D-1 and D-2: Ethylene-malelc anhydride—ethyl

dredis u wnvbis b RO A Sl P | LA s oS P o et A SR e s ot
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acrylate terpolymer

Using a cylindrical autoclave equipped with a
blade type agitator, in the presence of tert.-butyl-2—-ethyl
perhexanoate dissolved 1in a hydrocarbon, monomers are poly-
merized at 185°C under 1600 atm to obtain a terpclymer D-1
consisting of 60 % of ethylene, 4.5 % of maleic anhydride
and 35.5 % of ethyl acrylate or a terpolymer D-2 consisting
of 92 % of ethylene, 1.5 % of maleic anhydride and 6.5 % of
ethyl acrylate.

D-3: Ethylene-maleic anhydride-butyl acrylate

terpolymer

In the same manner as in the preparation of the
terpolymer D-1 or D-2, a terpolymer D-3 consisting of 70 %
of ethylene, 4 % of maleic anhydride and 26 % of butyl acry-
late is prepared.

Examples 1-17 and Comparative Examples 1-15

The polycarbonate resin, the rubber-reinforced
styrene base resin, the polyolefin graft polymer, the ter-
polymer, polypropylene and polyamide were mixed in a compo-
sition shown in Tables 1, 2 and 3, melt compounded with a
twin-screw extruder having a diameter of 40 mm and pelleti-
zed.

The properties of each composition are measured by
the following methods and the- results are summarized 1n

Tables 1, 2 and 3:

Chemical resistance
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An injection molded ASTM I-type dumbbell sample (a
thickness of 1.8 inch and a whole length of 217 mm) is fixed
to an arc-shape jig having clamping means at both ends.
According to a curvature of the jig, a surface strain of the
sample is adjusted to 1l % or 1.9 $. On a sample surface,
kerosine is applied and the sample is kept standing at 60°C

for 24 hours. Thereafter, breakage of the sample or

evaluated according to the following criteria:
O: No crack
A: Cracked

X s Broken

Coating property
An injection molded ASTM I-type dumbbell sample (a

thickness of 1.8 inch and a whole length of 217 mm) is fixed
to an arc-shape jig having clamping means at both ends. The

sample surface is coated and kept standing at 80°C for 30
minutes. Thereafter, presence of cracks on the surface 1is
observed and evaluated according to the following criteria:
O: No crack
A: Microcracks

X: Cracked

Cleavage

A test sample having a shape and sizes shown 1n

Figs. 1 and 2 is bent at a film gate part. Presence of

cleavage in a molded part 3 is observed after the sample is .

A
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bent along a film gate part 2 1in a direction of the arrow A
and a sprue part 4 is removed. In Figs. 1 and 2, the refe-
rence numeral 1 stands for a gate.

X No, O: Yes

Impact resistance
Notched Izod impact strength with a sample having

a3 thickness of 1/4 inch is measured according to ASTM D-256

at 23°C.



Table 1

CompOSLtlon ) .
PC (%)

ABS-1 (%)
ABS-2 (%)

C-1 (parts)
C-2 (parts)

Polypropylene (parts)

PA (parts)

Properties:
Chemical resistance
(surface strain 1 %)
Coating property
(surface strain 1 %)
Impact resistance
(kg.cm/cm)
Cleavage

Note: *1)

and ABS.

...23_

40 | 40
60 | 60
- | 3
X |

X | A
42 | 36

X lO

4o|

60

37

X

40
60

41

X

ngn gyalues are based on the

"pParts" values are based on

total amount of PC and ABS.

Table 2
Example No.

Composition:
PC (%)
ABS-1 (%)
ABS-2 (%)
C-1 (parts)
C-2 (parts)
C-3 (parts)

Polypropylene (parts)

PA (parts)

Properties:
Chemical resistance
(surface strain 1 %)
Coating property
(surface strain 1 %)
Impact resistance
(kg.cm/cm)
Cleavage

g —" PP

p——

| c5

i
e

O

32

O

Cb

60
40
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5 |6
60 | 60
| 40
5 | 10
W
| O O
0o | O
40 | 38
X | X

40 |

50

50

33

| O

total weight

100 parts of
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50

47

X

|

c7 |

60

45

of PC
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Table 3

Example No.

Composition:
PC (%)
ABS-1 (%)
ABS-2 (%)
C-1 (parts)

(parts)

(parts)

(parts)

(parts)

(parts)
vpropylene (parts)

Properties:

Chemical resistance
Surface strain 1 % O
Surface strain 1.5 % | O

Coating property
gurface strain 1 % O
surface strain 1.5 % | O

Impact resistance 4
(kg.cm/cm)

Cleavage X

- 24 -

60 | 60
40 | 40
— | -
3 | -
— 3
;
o |0
A A
O | O
A A
41 | 42




Table 3 (continued)

|

Composition:

PC (%)

ABS-1 (%)

ABS-2 (%)

Cc-1 (parcs)

C-2 (parts)

-4 (parts)

1 (parts)
D-2 (parts)
D-3 (parts)
Polypropylene (parts)
PA (parts) '

Properties:

Chemical resilstance
Surface strain 1 %
Surface strain 1.5 %

Coating property
Surface strain 1 %X

k

O

Surface strain 1.5 £ |0

Impact resistance
(kg.cm/cm)
Cleavage

| 43

‘ X

O O

S~ O O

25 -

O O

&~ O O

O 0O

W O O

o O

w O O

o O

w O O

w O O

o O

-

S > O

O O

W O O
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Examples 18-23 and Comgarative Examples 16—189

According to the polymerization conditions for
high pressure polyethylene using an autoclave type polyethy-
lene producing apparatus, the following epoxy group-contal-
ning olefin copolymer D'-1 or D'-2 is prepared by bulk poly-
merization.

D‘—i: Ethylene—glycidyl methacrylate-vinyl

acetate copolymer (weight ratio: 50:7:3)

D'-2: Ethylene-glycidyl methacrylate copolymer

(weight ratio: 90:10)

The polycarbonate resin, the rubber—-reinforced
styrene base resin, the polyolefin graft polymer and the
epoxy group-containing olefin copolymer were mixed in a
composition shown in Table 4, melt compounded with a twin-
screw extruder having a diameter of 40 mm and pelletized.

The properties were measured in the same manner as

in the above Examples. The results are shown 1in Table 4.




Table 4
Composition:
PC (%) 60 |40
ABS—-1 (%) 40 | --
ABS~-2 (Z) -- |60
c-1 (parts) -- 10.2
C-2 (parts) - -
C-4 (parts) 5 | --
D'-1 (parts) A 7

D'-2 (parts)

Properties:
Chemical resistance

Surface strain 1 % 0O |0 O t0 {0 {0 O 0 0 0
Surface strain 1.5 2|10 O o |0 |0 O A A 0 A
Coating property

Surface strain 1 % 0 |0 O |0 {0 (O 10 0 0 0
Surface strain 1.5 210 | O O |0 |0 |O |4 A 0 A
Impact reslstance 38 139 42137138} 39{40 [40 |34 | 38
(kg.cm/cm) |
Cleavage X | X X [ X | X | X |X X 0 X |

2055904
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Claims:

1. A resin composition comprising:

100 parts by weight of a mixture consisting of (A)
10 to 90 % by we;ght of a polycarbonate resin and (B) 90 to
10 $ by weight of a rubber-reinforced styrene base resin
which is prepared by polymerizing, 1ln the presence of a
rubbery polymer (b-1), a monomer (b-2) of 50 to 50 % by
weight of an aromatic vinyl monomer, 50 to 10 % by welght of
at least one monomer selected from the group consisting of
cyanated vinyl monomers and alkyl esters of unsaturated
carboxylic acids and 0 to 40 % by weight of at least one
other vinyl monomer which is copolymerizable therewilth, and

0.1 to 40 parts by weight of (C) a polyolefiln
graft polymer which is prepared by polymerizing, in the
presence of a crystalline polyolefin (c-1), a monomer (cC—2)
of 50 to 100 % by weight of an aromatic vinyl monomer and 50
to 0 % by weight of at least one monomer selected from the
group consisting of cyanated vinyl monomers and alkyl esters
of unsaturated cérboxylic acids.

2. The resin composition according to claim 1,
wherein said polycarbonate (A) is a homo- or co-polymer of a
bisphenol.
‘ 3. The resin composition according to claim 1,
wherein-said rubbery polymer (b—-1)-is-a-diene-polymer.

4. The resin composition according to claim 1,

wherein said vinyl monomer of (b-2) is styrene, and said

aromatic vinyl monomer of (c-2) 1s also styrene.
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5. The resin composition according to claim 1,

wherein said cyanated vinyl monomer of (b-2) is acrylonitrile.

6. The resin composition according to claim 1,

wherein said alkyl ester of unsaturated carboxylic acid

of (c-2) 1s methyl methacrylate.

7. The resin composition according to claim 1,
wherein said crystalline polyolefin (c-1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>