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Abstract:

The coating resin composition contains a thermoplastic resin including (A} a rubber-reinforced
vinyl-based resin having a rubbery portion derived from a rubbery polymer and a resin portion
having a structural unit derived from an aromatic vinyl compound and (B) an olefin-based resin
modified with a polar functional group containing an oxygen atom. The composition may further
contain a polycarbonate resin.



DESCRIPTION

COATING RESIN COMPOSITION, AND MOLDED PRODUCT

TECHNICAL FIELD
[0001]

"The present invention relates to a coating resin composition suitable for production of a molded article
as a basc-side molded article leading to a coated molded product having a good appearance after coating on a

surfacc of the molded article.

BACKGROUND ART
[0002]

Conventionally, molded articles made of a thermoplastic resin composition containing a rubber-
reinforced vinyl-based resin such as an ABS resin have been used in a wide range of ficlds including vehicles,
home clectric appliances, and building materials becausc of excellent impact resistance and the like.

In the ficld of vchicles, for cxample, a spoiler which is an automobile component is manufactured by
applying coating to a surfacc of a resin molded article. A resin molded article (molded product to be coated)
having a streamline-shaped portion formed in a spoiler may have a residual strain, and when coating is performed
on the resin molded article, a defective phenomenon called “cracking™ or “foaming™ may occur on a coated
surfacc. The “cracking” is a phenomcenon in which, after application of coating to a resin molded article, a
solvent of a coating material penctrates into a portion having a residual strain of the molded article from the
surface, the resin is deteriorated, and a crack occurs, and the “foaming” is a phenomenon in which a coating film is
cured before volatiles of the solvent arc relcased from an inside of the crack during drying of the coating film, and
air bubblc marks remain.  When coating is applicd to a resin molded article having a residual strain for the
purposc of suppressing “‘cracking” and *foaming™, the resin molded article is sometimes subjected to a heat
trcatment or a surface treatment in advance, but the trcatment is not cconomical, and thus improvement of a
molding material has been actively studicd.

[0003]

‘Techniques of Patent Litcratures 1 and 2 are known as a resin composition suitable for coating a molded
articlc containing a rubber-reinforeed vinyl-bascd resin.

Patent Literature 1 discloscs a thermoplastic resin composition to be coated, containing [A] a rubber-
reinforced resin including a copolymer resin (A1) obtained by polymerizing at least two kinds of monomers (b)
sclected from the group consisting of an aromatic vinyl compound, a cyanidated vinyl compound, a (meth)acrylic
acid ester, an acid anhydridc-bascd monomer and a malcimide-based compound in the presence of a rubbery
polymer (), or ablend of the copolymer resin (A1) and a (co)polymer resin (A2) obtaincd by polymerizing at least
onc kind sclected from the group of the monomers (b), and [B] a mixtire containing at least two copalymers of
cthylene, a (meth)acrylic acid cster and a carbon monoxide having different melt flow ratc valucs, whercin a
content of the mixture [B] is in a range from 3 to 70 parts by weight based on 100 parts by weight of an amount of

the rubber-reinforced resin [A].
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Patent Literature 2 discloses a coating thermoplastic resin composition, containing (A) a polyamide
resin, (B) a styrene-bascd resin, and (C) an olefin-bascd resin, wherein a molded article obtained from the resin
composition has a coating film adhesivity such that a number of pecled lattice cells of a coating film is 10 or less in
a crosscut test using 100 lattice cells of 1 mm > 1 mm, and whercin a coated molded product has a breaking
strength of 350 J/m or higher.

Patent Literature 3 discloscs a coating resin composition consisting of 84.9 to 98.9 parts by mass of [A]
a rubber-reinforced vinyl-based resin, 1 to 8 parts by mass of [B] a polycster resin, and 0.1 to 7.1 parts by mass of
[C] an cthylene (methyacrylic acid ester carbon monoxide copolymer based on 100 parts by mass of a total of [A],
[B] and [C].

Patent Literature 4 discloscs an aromatic polycarbonate resin molded article obtained by injection-
malding an aromatic polycarbonate resin composition containing (A} an aromatic polycarbonate resin, (B-1)a
rubbery polymet/aromatic vinyl compound/cyanidated vinyl compound-based copolymer, and (C) a polyolefin-
based resin as resin components under conditions of an injection rate of 10 to 100 cm?/s and a plane propagation
cocfficient of 40 to 200 cm’/(sscm).

Patent Litcrature 5 discloscs a coating resin composition containing (A) a rubber-reinforeed vinyl-based
resin including a rubbety pottion derived from an cthivlene a-olcfin-based rubbery polymer and a resin portion
including a structural unit derived from an aromatic vinyl compound, (B) a polyolefin resin, and (Cy a
polycarbonate resin, wherein content proportions of the rubber-reinforeed vinyl-based resin (A), the polyolcefin
resin (B), and the polycarbonate resin (C) are respectively 3% to 40% by mass, 1% to 209 by mass, and 40% to
91% by mass bascd on 100% by mass of a total amount of these components.

PRIOR ART LITERATURE

PATENT LITERATURE

[0004]
Patent Litcrature 1: JP-A 2003-327779
Patent Literature 2: JP-A 2007-327011
Patent Literature 3: JP-A 2011-256366
Patent Literature 4: JP-A 2014-184720
Patent Literature 5: JP-A 2019-19238

SUMMARY OF INVENTION
TECHNICAL PROBLEMS
[0005]

An object of the present invention is to provide a coating resin composition lcading to a molded article
to be coated that leads to a coated molded product which is suppressed in defects such as pecling of a coating film
and is cxcellent in appearance, and to provide a coating resin composition suitable for production of a base-side
molded article that lcads to a coated molded product which is suppressed in coating defcets such as cracking and
foaming cven when coating is performed on a molded article (base-side molded article) after the molded article is

produced by, for example, an injection molding method that tends to gencrate a residual strain, and which has a
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good appearance.  Another object of the present invention is to provide a coating resin compasition that lcads to a

molded article to be coated which is exccllent in impact resistance and heat resistance.

SOLUTIONS TO PROBLEMS
[0006]

The present invention is as follows.
1. A coating resin composition comprising a thermoplastic resin, the thermoplastic resin comprising (A) a
rubber-reinforced vinyl-based resin having a rubbery portion derived from a rubbery polymer and a resin pottion
having a structural unit derived from an aromatic vinyl compound and (B) an olcfin-based resin modified with a
polar functional group containing an oxygen atom.
2. The coating resin composition according to clause 1 above, wherein a content ratio of the component
(B) is in a range from (.1% to 15% by mass based on 100% by mass of a total amount of the thermoplastic resin.
3 "The coating resin composition according to clausc 1 or 2 above, whercin the polar fimctional group
contained in the component (B) is an acid anhydride group.
4. The coating resin composition according to any onc of clanscs 1 to 3 above, wherein the rubbery
polymer used in formation of the componcnt (A compriscs a dicne-based rubbery polymer.
5. The coating resin composition according to any onc of clausc 1 to 4 abave, wherein the thermaoplastic
resin firrther comprises an aromatic vinyl-bascd copolymer (provided that the component (A} is excluded), the
aromatic vinyl-based copalymer having a structural unit derived from an aromatic vinyl compound.
6. "The coating resin composition according to any one of clauscs 1 to 5 above, wherein the thermoplastic
resin firrther comprises a polycarbonate resin.
7. A molded article comprising the coating resin compasition according to any anc of clauses 1 to 6 above.

& "The molded article according to clause 7, wherein the molded article includes automotive parts.

ADVANTAGEOUS EFFECTS OF INVENTION
[0007]

The coating resin composition of the present invention makes it possiblc to produce a molded article
leading to a coated molded product which is excellent in appearance, and is suppresscd in defects such as peeling
of a coating film. In addition, the coating resin compaosition is suitable for production of a basc-sidc molded
article that lcads to a coated molded product having a good appcarance which has a coating film cxccllent in
adhcsion and is suppressed in coating defects (such as cracking and foaming) cven when coating is performed on a
malded article (base-side molded article) after the molded article is produced by, for example, an injection molding
method that tends to generatce a residual strain.

Further, according to the coating resin composition of the present invention, a molded article to be

coated, which is excellent in impact resistance and heat resistance can be produced.

BRIEF DESCRIPTION OF DRAWINGS
[0008]
Fig. 1 shows a test picce used for a pecling test in “EXAMPLES”, wherein (1) is a bottom view, and (2)

is a cross-scctional vicw taken along line X-X in (1).
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Fig. 2 is a perspective view of a test picee used for a coating test in “EXAMPLES™.

Fig. 3 is (1) a plan vicw, (2) a sidc view, and (3) a cross-scctional view taken along linc Y-Y of the test
picce in Fig. 2.

Fig. 4 is a view for cxplaining a crack formed in a coating film of a coated test picce obtained ina

coating test in “EXAMPLES”.

DESCRIPTION OF EMBODIMENT
[0009]

Hereinafter, the present invention will be described indetail.  In this specification, *(meth)actyl” means
acryl and methacryl, “(mcthlacrylate” means acrylate and methacrylate, “(meth)actyloyl group™ means acryloyl
group and methacryloyl group, “(meth)allyl group’™ means allyl group and methallyl group, and “(co)polymer’”
means a homopolymer and a copolymer.

[0010]

The coating resin composition of the present invention is a thermoplastic resin composition including a
thermaoplastic resin (hereinafter, also referred to as “thermoplastic resin (X)) that contains the following
componcnts (A) and (B) as cssential components:

{A) a rubber-reinforced vinyl-based resin having a rubbery portion derived from a rubbery polymer
(hereinafter, also referred to as “rubbery portion (al)™) and a resin portion having a structural unit derived from an
aromatic vinyl compound (hereinafter, also referred to as “resin portion (a2)™"); and

(B) an olcfin-bascd resin modificd with a polar finctional group containing an oxygen atom.

The thermoplastic resin (X) may be consisting of the components (A) and (B), and, if nccessary, may
firrther inchude other thermoplastic resins (which will be described later).  The coating resin composition of the
prescnat invention may include additives (which will be described later).

[0011]

The component (A) is preferably a graft resin in which the rubbery portion (al) and the resin portion
{(a2) arc chemically bonded.  Hercinafter, this graft resin will be described in detail.

[0012]

"The rubbery polymer that forms the rubbery portion (al) may be a homopolymer or a copolymer so
long as it is rubbery (has rubber clasticity) at a temperature of 25°C.  As the rubbery polymer, cither a dienc-based
polymer (hereinafter, referred to as ““dienc-based rubbery polymer™) or a non-diene-bascd polymer (hereinafter,
refcrred to as a “non-dicne-based rubbery polymer™) may be used.  The rubbery polymer may be a crosslinked
polymer or a non-crosslinked polymer.

[0013]

Examples of the diene-based rubbery polymer include a homopolymer such as polybutadicne,
polyisaprenc, and polychloroprene; a styrene butadiene-based copolymer rubber such as a styrenc buradicne
copolymet, a styrenc butadicne styrenc copalymer, an acrylonitrile butadienc copolymer, and an acrylanitrile
styrenc butadicne copolymcr; a styrenc isoprene-bascd copolymer rubber such as a styrenc isoprene copolymer, a
styrenc isoprenc styrene copolymer, and an acrylonitrile styrene isoprenc copolymer.  The copolymer may beca
black copalymer or a random copolymer.
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[0014]

Examples of the non-dicne-bascd rubbery polymer include an cthylenc a-olefin-bascd copolymer; a
urcthane-based rubber; an acrylic rubber; a silicone rubber; a siliconc acrylic IPN rubber; a hiydrogenated polymcr
obtaincd by hydrogenating (provided that a hydrogenation rate is 80% or more) a (co)polymer containing a
structural unit derived from a conjugated dicne-bascd compound; and the like.  The copolymer may be a block
copolymer or a random copolymer.

[0015]

The non-diene-based rubbery polymer is preferably an ethylene a-olefin-based copolymet, and the
cthylene g-olefin-bascd copolymer may be cither a copolymer having a structural unit derived from cthiylene and a
structural unit derived from an a-olefin, or a copolymer having a structural unit derived from cthylence, a structural
unit derived from an a-olefin, and a structural unit derived from other monomers.

Examples of the a-olcfin include propylene, 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 1-
heptene, 1-octenc, 1-decene, 1-dodecene, 1-hexadecenc, 1-cicosenc, and the like.  These a-olefins may be used
singly ar in combination of two or more types thereof.  The number of catbon atom for a-olefin is preferably in a
range from 3 to 20, more preferably from 3 to 12, and further preferably from 3 to 8.

Examples of the other monomers include a non-conjugated dicne compound such as an alkenyl
norbornene, a cyclic diene, and an aliphatic dicne.

As the cthylene o-olefin-based copolymer, a copolymer having a structural unit derived from ethylenc, a
structural unit derived from an a-olefin, and a structural unit derived from other monomers is preferable, and a
copolymer having a structural unit derived from cthylenc, a structural unit derived from an ¢-olefin, and a
structural unit derived from an alkenyl norbornene such as 3-cthylidene-2-norbornene or a cyclic diene such as
dicyclopentadienc is more preferable.

[0016]

In the present invention, the component (A) preferably contains a rubber-reinforeed vinyl-bascd resin
{(hereinafter, referred to as “‘rubber-reinforced vinyl-based resin (A1) consisting of a rubbery portion (al) derived
from a dicne-bascd rubbery polymer and a resin portion (a2) having a structural unit derived from an aromatic
vinyl compound.  Further, it is also a preferred embodiment that the component (A) contains a rubber-reinforced
vinyl-based resin (hercinafter, referred to as “rubber-reinforced vinyl-bascd resin (A2)™) consisting of a rubbery
portion (al) derived from an cthiylenc o-olefin-bascd rubbery polymer and a resin portion (a2) having a structural
unit derived from an aromatic vinyl compound.

[0017]

On the ather hand, the resin portion (a2) constituting the component (A) contains a structural unit
{(hereinafter, referred to as structural unit (u1)”) derived from an aromatic vinyl compound.  The aromatic vinyl
compound is not particularly limited so long as it is a compound having at lcast onc vinyl bond and at lcast onc
aromatic ring.  Howcever, the aromatic vinyl compound has no substituent such as a fiinctional group.  Examples
of the aromatic vinyl compound include styrene, a-methylstyrene, o-methylstyrene, p-methylstyrene, f3-
methylstyrene, cthylstyrene, p-tert-butylstyrene, vinyltoluenc, vinylxylenc, vinylnaphthalene, and the like.
Among these, styrene and a-methylstyrenc are preferable.
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[0018]

Only one type of the structural unit (ul) may be contained in the resin portion (a2), or two or morc types
of the structural unit (ul) may be contained init.  The resin portion (a2) may consist of the structural unit (ul) and
a structural unit (hercinafter, referred to as “structural unit (u2)”) derived from a vinyl-based monomer other than
the aromatic vinyl compound.

[0019]

Examples of the other vinyl-bascd monomer which forms the structural unit (u2) includc a cyanidated
vinyl compound, a (meth)actylic acid ester compound, a maleimide-based compound, a carboxy group-containing
unsaturatcd compeound, an unsaturated acid anhydride, an amino group-containing unsaturated compound, an
amidc group-containing unsaturated compound, a hydroxy group-containing unsaturated compound, an oxazoline
group-containing unsaturated compound, and the like.

[0020]

Examples of the cyanidated vinyl compound include acrylonitrile, methacrylonitrile, cthacrylonitrile, o-
cthylacrylanitrile, a-isopropylacrylonitrile, and the like.
[0021]

Examples of the (meth)actylic acid ester compound include methyl (meth)acrylate, cthivl (mcth)acrylate,
n-propyl (meth)acrylate, isopropyl (meth)acrylate, n-butyl (methacrylate, isobutyl (meth)acrylate, sec-butyl
{methlacrylate, tert-butyl (meth)acrylate, hexyl (meth)acrylate, n-octyl (meth)acrylate, 2-cthylhexyl (meth)acrylate,
cyclohexyl (methjacrylate, phenyl (meth)acrylate, benzyl (meth)acrylate, and the like.

[0022]

Examples of the malcimide-based compound include maleimide, N-methyl maleimide, N-isopropyl
malcimide, N-buryl maleimide, N-dodecyl maleimide, N-phenyl maleimide, N-(2-methylphenyDmalcimide,
N-(4-mcthylphcnymaleimide, N-(2,6-dimethylphenylymaleimide, N-(2,6-dicthylphenylimalcimide, N-
benzylmalcimide,

N-cyclohexyl maleimide and the like.  In a case of introducing a structural unit derived from a maleimide
compound into a polymer chain, an imidization after copolymecrization with malcic anhiydride, for example, may
be applicd.

[0023]

Examples of the unsaturated acid anhydride include malcic anhydride, itaconic anhydride, citraconic
anhydridc, 2,3-dimcthyl malcic anhiydride, and the like.

Examples of the carboxy group-containing unsaturated compound include (meth)acrylic acid, ethacrylic
acid, malcic acid, fumaric acid, itaconic acid, crotonic acid, cinnamic acid, and the like.

[0024]

Examples of the amino group-containing unsaturated compound include aminocthyl acrylate,
propylaminocthyl acrylate, dimethylaminomethyl acrylate, dicthyaminomethyl acrylate, 2-dimethylaminocthyl
acrylate, aminocthyl methacrylate, propylaminocthyl methactylate, dimethylaminomethyl methacrylate,
dicthyaminomcthyl mcthacrylate, 2-dimethylaminocthyl methacrylate, phenylaminocthyl methacrylate, p-
aminostyrene, N-vinyldicthylamine, N-acetylvinylamine, acrylamine, methacrylamine, N-methyl acrylamine, and
the like.
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Examples of the amide group-containing unsaturated compound include acrylamide, N-methyl
acrylamide, methacrylamide, N-methyl mcthacrylamide, and the like.
[0025]

Examples of the hydroxy group-containing unsaturated compound include a (methdacrylic acid cster
having a hydroxy group such as hydroxymecthyl (meth)acrylate, 2-hidroxycthyl (meth)acrylate, 2-hydroxypropyl
(mcthlacrylate, 3-hydroxypropyl (mcth)acrylate, 2-hyvdroxybutyl (meth)acrylate, 3-hvdroxybutyl (methacrylate,
4-hydroxybutyl (meth)acrylate, polyethylenc glycol mono(meth)acrylate, and polypropylene glycol
mono{methjacrylate; o-hydroxystyrene, m-hydroxystyrene, p-hydroxystyrene, o-hydroxy-a-methylstyrene, m-
hydroxy-a-mcthylstyrene, p-hydroxy-a-mcthylstyrene, 2-hydroxymethyl-a-methylstyrenc, 3-hydroxymethyl-a-
methylstyrene, 4-hydroxymethyl-a-mcthylstyrene, 4-hydroxymethyl- 1-vinylnaphtharcne, 7-hvdroxymethyl-1-
vinylnaphtharene, 8-hydroxymethyl-1-vinylnaphtharcne, 4-hydraxymethyl- 1-isopropenylnaphtharenc, 7-
hydroxymethyl-1-isopropenyvinaphtharcne, 8-hydroxymethiyl-1-isopropenynaphtharcne, p-vinylbenzyl alcohol, 3-
hiydroxy-1-propenc, 4-hydroxy-1-butene, cis-4-hydroxy-2-butene, trans-4-hydroxy-2-butene, 3-hydroxy-2-mcthyl-
1-propene, and the like.

[0026]

Examples of the cpoxy group-containing unsaturated compound include glycidyl (meth)acrylate,

3 A4-oxycyclohexyl (meth)acrylate, vinylglycidylether, allyl glycidylether, methallyl glycidylether, monoglycidyl
malcate, diglycidyl maleate, monoglycidyl itaconate, diglycidyl itaconate, monoglycidyl allylsuccinate, diglycidyl
allylsuccinate, glycidyl p-styrenccarboxylate, 2-methylpropenyl glycidyl ether, styrene-glycidyl ether, and the like.
[0027]

Examples of the oxazoline group-containing unsaturated compound include vinyl oxazaoling, 4-mcethyl-
2-vinyl-2-oxazaline, 3-methyl-2-vinyl-2-axazoline, 2-vinyl-4,4-dimethyl-2-oxazoline, 2-isopropenyl-2-oxazaline,
4-methyl-2-isopropenyl-2-oxazoline, 5-mcthyl-2-isopropenyl-2-oxazoline, 2-isopropenyl-4,4-dimerthyl-2-
oxazoline, and the like.

[0028]

When the resin portion (a2) includes the structural unit (u2), the structural unit (12) may be included
singly or in combination of two or morc types thercof.

The structural unit (u2) preferably includes a structural unit derived from a cyanidated vinyl compound
from vicwpoints of appcarance, mechanical strength, and chemical resistance of the melded article to be coated.
[0029]

When the resin portion (a2) includes the structural unit (u2), content proportions of the structural unit
{(ul) and the structural unit (u2) are respectively, preferably 40% to 90% by mass and 10% to 60% by mass, morc
preferably 50% to 85% by mass and 15% to 50% by mass, and further preferably 60% to 80% by mass and 20%
to 40% by mass, bascd on 100% by mass of a total amount of the structural units.

[0030]

When the component (A) is a graft resin, a graft rate is preferably 20% or higher, more preferably 30%%
or highcer, and further preferably in a range from 35% to 65%, from viewpoints of the appearance and mechanical
strength of the molded article to be coated.

The graft ratc can be determined by the following formula.

Graft rate (%)= {(S-T)/T} = 100
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In the fornmila, S is a mass (g) of an insolublc companent obtained by charging 1 g of the component
(A) into 20 ml of acctonce, shaking the mixture with a shaker for 2 hours, centrifilging the mixture, and scparating
the insoluble component and the soluble component, and T is a mass (g) of the rubbery portion (al) derived from
the rubbery polymer contained in 1 g of the component (A).  The mass of the rubbery portion (al) can be
obtaincd by a method of calculation from a polymerization formulation and a polymerization conversion ratc, a
method of determination by an infrarcd absorption spectrum (IR), or the like.

[0031]

The component (A) may be contained singly or in combination of two or more types thercof in the
thermoplastic resin (X).

"The component (A) may be, for cxample, a combination of two or more types of the rubber-reinforecd
vinyl-based resin (A1), a combination of two ar more types of the rubber-reinforced vinyl-based resin (A2), ora
combination of the rubber-reinforced vinyl-based resins (A1) and (A2).

[0032]

When the component (A) consists of the rubber-reinforced vinyl-based resins (A1) and (A2), the
propottions thercof are respectively preferably 20% to 60% by mass and 40% to 80% by mass, and more
preferably 30% to 50% by mass and 50% to 70% by mass, based on 100% by mass of a total amount of the
rubber-reinforced vinyl-based resins, from a viewpoint of coatability.

[0033]

When the component (A) is a graft resin, the graft resin can be produced by emulsion polymerization,
suspension polymecrization, solution polymecrization, or bulk polymerization of a monomer componcnt containing
an aromatic vinyl compound in the presence of the rubbery polymer. The reaction praduct formed by this
method usually inchides a graft resin that is the component (A) and a resin in which the rubbery portion and the
resin portion are not chemically bonded.  The latter resin is a component (DY which will be described later, and,
when the reaction product is uscd as a raw material for production, the resulting coating resin composition contains
the components (A) and (D).

[0034]

The component (B} is an olefin-bascd resin mainly that includes a structural unit derived from olefin
{(hereinafter, referred to as “structural unit (v1Y7) and is modificd with a polar functional group containing an
oxygcn atom (hereinafter, referred to as an “oxygen atom-containing polar functional group™).  Examples of the
oXygcn atom-containing polar functional group include a hydroxy group, a carboxy group, an acid anhydride
group, an cster group, an epoxy group, an amide group, a nitro group, an oxazoline group, a sulfonic acid group, a
sulfonamide group, a phosphoric acid group, and the like.  Types and total mumber of oxygen atom-containing
polar functional groups of the component (B) arc not particularly limitcd.  The oxygen atom-containing polar
functional group prefcrably has an acid anhydride group.  The component (B) may firther have a fnctional
group containing no xXygen atom.

[0035]

Examples of the component (B) include a copolymer (hereinafter, referred to as “modificd resin (B1)™)

having a structural unit (v1) and a structural unit (hereinafter, referred to as ““structural unit (v2)) derived from a

manomer having an oXygen atom-containing polar finctional group; a composite resin in which at least a partof a
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surface of a non-modified olefin resin is covered with a (cojpolymer including the structural unit (v2).  Among
them, the modified resin (B1) is preferable.
[0036]

Examplcs of the olefin that forms the structural unit (v1) contained in the modificd resin (B1) include
cthylene, propylenc, 1-butene, 2-butene, isobutylene, 1-pentene, 2pentenc, 2-mcthyl-1-butene, 3-mcthyl-1-butcne,
2,3-dimcthyl-2-butene, 1-butene, 1-hexene, 1-octenc, 1-noncn, 1-decenc, and the like.

The structural unit (v1) may be containcd singly or in combination of two or morc types thercof in the
madified resin (B1). - When the modified resin (B1) includes only onc type of the structural unit (v1), the
structural unit is preferably derived from propylene.

In addition, when the medified resin (B1) includes plural types of the structural unit (v1), examples of a
combination of the structural units (v1) include ethylene and propylenc; cthylenc and 1-butence; ethylenc and 4-
methyl-1-pentenc; cthylene and 1-hexenc; propylenc and 4-methivl-1-pentene; 1-butence and 4-methiyl-1-pentenc;
1-hexene and 4-methyl-1-pentenc; cthylene and 1-octene; propylenc and 1-butene; 4-methyl-1-pentenc and 1-
octenc; and the like.

[0037]

Examples of the monomer having the oxygen atom-containing polar flinctional group that forms the
structural unit (v2) contained in the modified resin (B1) include the hiydroxy group-containing unsaturated
compound exemplificd as a monomer leading to the structural unit (12) that may be contained in the component
(A); other carbaxy group-containing tnsaturated compounds (incomplete esterified products of unsaturated
compounds having two or more carboxy groups, and the like); and the like.  Among them, an unsaturated acid
anhydride is preferable, and maleic anhydride is particularly preferable.

The structural unit (v2) may be contained singly or in combination of two or mare types thercof'in the
modificd resin (B1).

[0038]

A content proportion of the structural unit (v2) contained in the modificd resin (B1) is preferably ina
range from 1% to 20% by mass, and more preferably from 5% to 15% by mass, from viewpoints of the
dispersibility and coatability of the modified resin (B1) in the composition.

[0039]

The modified resin (B1) is preferably a copolymer having a hydrophobic scgment including the

structural unit (v1) and a hydrophilic scgment including the structural unit (v2).

[0040]

The component (B) may be containcd singly or in combination of two or more types thercof'in the
thermoplastic resin (X).
[0041]

A content ratio of the component (B) contained in the thermoplastic resin (X) is preferably in a range
from 0.1% to 15% by mass, morc preferably from 0.2% to 12% by mass, firther preferably from 0.3% to 9% by
mass, furthermore preferably from 0.4% to 6% by mass, and particularly preferably from 0.5% to 3% by mass,
bascd on 100% by mass of a total amount of the thermoplastic resin (X), from viewpoints of coatability and
malding appearance (peel property).
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[0042]

As described above, the thermoplastic resin (X), which is the main component of the coating resin
composition of the present invention, may include other thermoplastic resins.  Examples of the other
thermoplastic resin include a vinyl-based (capolymer (excluding a non-modified polyolcfin resin) which docs not
have a rubbery portion, is not contained in the component (A) and includces a structural unit derived from a vinyl-
bascd monomer; a polycarbonatc resing a non-madified polyolefin resing a modificd polyelcfin resin not contained
in the compenent (B); a polyester resin; a polyamide resin; and the like.  Among them, a polycarbonatc resin
(hercinafter, also referred to as ““component (C)™) and a vinyl-based (co)polymer (hereinafter, also referred to as
“componecnt (DY) arc preferable.

When the thermoplastic resin (X) includes other thermaoplastic resins, an upper limit of a content ratio of
the other thermoplastic resins to the entire thermoplastic resin (X) is preferably 90% by mass, and more preferably
88% by mass.

[0043]

The component (C) is not particulary limited so long as it is a polycarbonate resin having a carbonate
bond in the main chain. It may be an aromatic palycarbonate or an aliphatic polycarbonate. [t may be an
aliphatic catbonate containing an aromatic ring.  In the present invention, an aromatic polycarbonate is preferable
from viewpoints of impact resistance, heat resistance, and the like before and after coating.  The component (C)
may be ane whosc terminate is madified with an R-CO-group or an R*-0-CO-group (R and R’ cach represent an
organic group).

[0044]

As the aromatic polycarbanate, onc obtained by melting an aromatic dihydroxy compound and a
carbonic acid dicster to perform ester interchange (transcsterification), one obtained by interfacial polymerization
method using phosgene, onc obtained by pyridine method using a reaction product of pyridine and phosgene, and
the like may be used.

[0045]

The aromatic dihydroxy compound may bc onc having two hydroxyl groups in the molecule.

Example thercof includes dihivdroxybenzene such as hydroquinonc and resorcinol, 4,4'-biphcnol,
2,2-bis{4-hydroxyphenyl) propanc (hercinafier, referred toas— “bisphenol A™ ),
2,2-bis(3,5-dibromo-4-hydroxyphenyl) propanc, 2,2-bis(4-hydroxyphenyl-3-mcthylphenyl) propanc,
2,2-bis(3-tert-butyl-4-hydroxyphenyl) propanc, 2,2-bis(3,5-dimcthyl-4-hydroxyphenyl) propanc,
bis(4-hydroxyphenyl) methanc, 1,1-bis(p-hydroxyphenyl) cthanc, 2,2-bis(p-hydroxyphcnyl) butanc,
2,2-bis(p-hydroxyphenyl) pentanc, 1,1-bis(p-hydroxyphenyl) cyclohexane,
1,1-bis(p-hydroxyphenyl)-4-isopropylcyclohexanc, 1,1-bis(p-hydroxyphenyl)-3,3,5-trimethylcyclohexane,
1,1-bis(p-hydroxyphenyl)-1-phenylethanc, 9,9-bis(p-hydroxyphenyl) fluorene, 9,9-bis(p-hydroxy-3-methylphenyl)
fluorene, 4.4'<(p-phenylenediisopropylidenc) diphenol, 4,4'-(m-phenylenediisopropylidenc) diphenol,
bis(p-hydroxyphenyl) oxide, bis(p-hydroxyphenyl) ketone, bis(p-hydroxyphenyl) ether, bis(p-hydroxyphenyl)
cster, bis(p-hydroxyphenyl) sulfide, bis(p-hydroxy-3-methylphenyl) sulfide, bis(p-hydroxyphenyl) sulfonc,
bis(3,5-dibrome-4-hydroxyphenyl) sulfone, bis(p-hydroxyphenyl) sulfoxide, and the like.  These may be used

singly ar in combination of two or more types thercof.
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[0046]

"The aromatic dihydroxy compound is preferably a compound having a hydrocarbon group between two
benzene rings.  This hydrocarbon group in this compound may be a halogen-substituted hydrocarbon group.  In
addition, a hiydrogen atom in the benzene ring may be replaced with a halogen atom.  Therefore, cxamples of the
above compound include bisphenol A, 2,2-bis(3,5-dibromo-4-hydroxyphenyl) propanc,
2,2-bis(4-hydroxyphenyl-3-methylphenyl) propanc, 2,2-bis(3-tert-butyl-4-hydroxyphenyl) propanc,
2,2-bis(3,5-dimethyl-4-hydroxyphenyl) propanc, bis(4-hyvdroxyphenyl) methane, 1,1-bis(p-hydroxyphenyl)
cthane, 2.2-bis(p-hydroxyphenyl) butanc, and the like.  Among thesc, bisphenol A is patticularly preferred.
[0047]

Examples of the carbonic acid diester uscd for obtaining the aromatic polycarbonatc by
transcsterification inchude dimethyl carbonate, dicthyl carbonate, di-tert-butyl carbonate, diphenyl carbonate,
ditolyl carbonate, and the like.  These may be used singly or in combination of two or more types thercof.

[0048]

An average molecular weight and molecular weight distribution of the component (C) arc not
particularly limited as long as the compasition has molding processability.  The molecular weight of the
componcnt (C) is preferably in a range from 10,000 to 50,000, more preferably from 15,000 to 30,000, and further
preferably from 17,500 to 27,000 as a viscosity average molecular weight (Mv) converted from a solution
viscosity measured at a temperature of 25°C using methylene chloride as a solvent.

A melt mass flow rate (hereinafter, also referred to as “MFR’™) of the component (C) in accordance with
1SO 1133 is preferably in a range from 1 to 70 g/10 min, morc preferably from 2.5 to 50 g/10 min, and further
preferably from 4 to 30 g/10 min, under conditions of a temperature of 240°C and a load of 10 kg.

[0049]

The component (C) may be contained singly or in combination of two or morc types thercof in the
thermoplastic resin (X).
[0050]

‘When the thermoplastic resin (X) contains the componcent (C), a content ratio of the component (C) is
preferably in a range from 400 to 700 parts by mass, and more preferably from 500 to 600 parts by mass based on
100 parts by mass of a content of the component (A).  Inthe composition when the component (C) is contained
in an amount of 400 parts or morc by mass, a content ratio of the componcent (B) is preferably in a range from 5 to
110 parts by mass, and more preferably from 7 to 80 parts by mass based on 100 parts by mass of the component
{(A).

[0051]

The component (D) is a copolymer including, for example, a structural unit derived from at lcast onc
compound selected from a group consisting of an aromatic vinyl compound, a cyanidated vinyl compound, a
{methlacrylic acid ester compound, a maleimide-based compound, an unsaturated acid anhydride, a carboxy
group-containing unsaturated compound, an amino group-containing unsatirated compeound, an amide group-
containing unsaturated compound, a hydroxy group-containing unsaturatcd compound, an oxazoline group-
containing unsaturated compound, a haloganated vinyl compound, and thelike.  In the present invention, the
component (1)) is preferably a copolymer having a structural unit derived from at Ieast one compound selected

from a group consisting of an aromatic vinyl compound, a cyanidated vinyl compound, a (mcth)acrylic acid cster
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compound, a malcimide-based compound, an unsaturated acid anhydride, a carboxy group-containing unsaturated
compound, an amino group-containing unsaturated compound, an amide group-containing unsaturated compound,
a hydroxy group-containing unsaturatcd compound, and an oxazoline group-containing unsaturated compound,
and morc preferably a copolymer such as an acrylonitrile styrenc copolymer, an acrylonitrile a-methylstyrene
copolymer, an acrylonitrilc styrene o-methylstyrenc copolymer, an acrylonitrile styrene methyl methacrylate
copolymer, an acrylonitrilc e-methiylstyrene methyl methacrylate copolymer, an acrylonitrilc styrene N-
phenylmaleimide copolymer, a styrenc methyl methacrylate copolymer, and a styrenc N-phenylmalcimide
copolymer.  Inthe present invention, the component (D) is particularly preferably a copolymer (hereinaficr,
refcrred to as “aromatic vinyl-bascd copolymer (D1)”) consisting of a structural unit derived from an aromatic
vinyl compound and a structural unit derived from a cyanidated vinyl compound, a copolymer consisting of a
structural unit derived from an aromatic vinyl compound and a structural unit derived from a malcimide-based
compound, and a copolymer consisting of a structural unit derived from an aromatic vinyl compound, a structural
unit derived from a cyanidated vinyl compound, and a structural unit derived from a maleimide-based compound.
[0052]

A preferred configuration of the aromatic vinyl-based copolymer (D1) is shown below from a viewpoint
of coatability. Content proportions of the structural unit derived from the aromatic vinyl compound and the
structural unit derived from the cyanidated vinyl compound are respectively preferably 60% to 90% by mass and
10% to 40% by mass, more preferably 63% to 80% by mass and 20% to 37% by mass, further preferably 65% to
75% by mass and 25% to 35% by mass, and particularly 67% to 73% by mass and 27% to 33% by mass, bascd on
100% by mass of a total amount of the structural units.

[0053]

The component (D) may be contained singly or in combination of two or mare types thercof in the
thermoplastic resin (X).
[0054]

When the thermoplastic resin (X) contains the component (D), a content ratio of the component (D) is
preferably in a range from 40 to 320 parts by mass, and more preferably from 100 to 320 parts by mass, based on
100 parts by mass of thc componcnt (A).  In the composition when the component (D) is contained in an amount
of 40 parts or morc by mass, a content ratio of the component (B) is preferably in a range from 1 to 110 parts by
mass, and more preferably from 2 to 80 parts by mass bascd on 100 parts by mass of a content of the componcnt
(A). When the thermoplastic resin (X) does not contain the component (C), a content ratio of the component
(B) is preferably in a range from 1 to 55 parts by mass, and more preferably from 2 to 45 parts by mass based on
100 parts by mass of thc component (A).

[0055]

"The non-modified polyolefin resin is preferably a non-modified (codpolymer including at least onc of
structural units derived from an o-olefin having 2 or more carbon atoms.  In the present invention, a particularly
preferred non-modified polyolefin resin is a polyolefin resin consisting of at Ieast onc structural unit derived from

an ¢-olcfin having 2 to 10 carbon atoms.
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[0056]

Examples of the g-olcfin include cthylene, propylene, butene-1, pentene-1, hexene-1, 3-methylbutenc-1,
4-methylpenctenc-1, 3-methylhexene-1, and the like.  Among thesc, cthylene, propylenc, butene-1, 3-
methylbutene-1 and 4-methylpenctene-1are preferable, and propylenc is particularly preferred.

[0057]

Examples of the non-modificd polyolefin resin include polyethylene, polypropylenc, cthylenc propylene
copolymetr, polybutene-1, cthylenc butene-1 copolymer, and the like.
[0058]

"The non-modified polyolefin resin may be crystalline or amorphous.  Preferably, it has a crystallinity
of 20% or more by X-ray diffraction at room temperature.

The molecular weight of the non-madificd polyolefin resin is not particularly limited.  From
viewpoints of the appearance and mechanical strength of the molded atticle to be coated, an MFR (tempcerature:
180°C, load: 2.16 kg) according to 1SO 1133 is preferably in a range from 0.1 to 50 g/10 min, and morc preferably
from 0.5 t0 30 g/min.  Those having a molecular weight corresponding ta cach value are preferable.

[0059]

The polyester resin is not particulady limited as long as it is a resin having an ester bond in the main
chain of the molecule.  The polyester resin is preferably a saturated polyester resin. - The saturated polyester resin
may be a homopolyester or a copolycster.

[0060]

Examples of the homopolycster include a polyalkylene terephthalate such as polycthylenc terephithalate
(PET), polypropylenc tercphthalate (PPT), polybutylene terephthalate (PBT), polyhexamethylenc terephthalate,
polycyclohexanc-1, 4-dimethyl terephthalate, and polyneopentyl terephthalate; polyethylenc isophthalate; a
polyalkylenc naphthalate such as polyethylene naphthalate, polybutylenc naphthalate, and polyhexamethylenc
naphthalatc; and the like.

Examples of the copolyester include a copolyester mainly containing an alkylene terephthalate unit
and/or an alkylenc naphthalate unit; and the like.

[0061]

In the present invention, a proportion of the rubbery portion (al) constituting the component (A) to the
thermoplastic resin (X) is preferably in a range from 1% to 50% by mass, more preferably from 3% to 40% by
mass, further preferably from 5% to 30% by mass, and particularly from 7% to 21% by mass, from viewpoints of
fluidity (molding processability) and impact resistance.

[0062]

'The coating resin composition of the present invention may, as described above, include additives.
Examples of the additives include a filler, a plasticizer, an antioxidant, a ultraviolct absorber, an antiaging agent, a
flame retardant, a stabilizer, a weathering agent, a light stabilizer, a heat stabilizer, an antistatic agent, a water
repellent, an oil repellent,an — antibacterial agent, an antiscptic agent, a colorant (pigments, dyes, ctc), and the like.
For example, there arc oncs having a massive shape, a fibrous (linear) shapc, a scaly shape, or other shapes as the
filler, but a compasition containing a fibrous or scaly filler is ane of preferred embodiments.  Examples of the

fibrous filler inchude wollastonite, glass fibers, milled fibers of glass fibers, carbon fibers, milled fibers of carbon
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fibers, zine oxide whiskers, aluminum borate whiskers, potassium titanate whiskers, and the like.  Examples of
the scaly filler include glass flakes, mica, talc, and the like.
[0063]

The coating resin composition of the present invention can be produced by kneading raw materials
using various cxtruders, Banbury mixcrs, kncadcrs, rolls, feeder ruders, and the like.  The coating resin
composition may be formed into pellets or the like having a predetermined shape. A sct temperature of the
device used at the time of kncading is sclected depending on the types, amounts, and the like of the raw materials,
and is usually in a range from 180°C 10 300°C. A method for using the raw matcrials is not particularly limited,
and the respective components may be blended at once to conduct kncading, or may be scparately blended in
multiple stages to conduct kncading.

[0064]

The molded article of the present invention is characterized by including a coating resin composition.
"The molded artticle of the present invention can be produced by subjecting the coating resin composition to a
conventionally publicly known molding method such as an injection molding method, an injection compression
malding method, a press molding methad, an extrusion melding method, a coextrusion maolding methad, a sheet
cxtrusion molding method, a profile extrusion molding method, a vacuum molding method, a blow molding
method, a compression molding method, a cast molding method, and a roll molding method.  The coating resin
composition of the present invention has high productivity, and is suitable for an injection molding methad that
tends to gencratc a residual strain in the casc of a large-sized molded article.

[0065]

The malded article of the present invention is suppressed in defects such as pecling, and is excellent in
shape stability and appearance thereof.  Further, the molded article is excellent in impact resistance.  The molded
articlc has a thermal deformation temperature of 70°C or higher, and is exccllent in heat resistance.  The molded
article of the present invention is uscd as a basc-side molded article to be coated, and when coating is performed on
a surface thereof, a coated molded praduct excellent in adhesion of a coating film and coating appearance can be
obtained.

[0066]

"The method for forming a coating film on the molded article of the present invention is not particularly
limited, and conventionally publicly known coating methads such as spray coating, clectrostatic coating, powder
coating, and clecctrodeposition coating can be applicd. A coating material used in coating is not particularly
limited, and may be cither a liquid coating material or a powder coating material. It is preferably a liquid coating
matcrial, and is particularly preferably an oily coating material.  Examples of a base resin include an acrylic resin,
a phenol resin, an alkyd resin, an aminoalkyd resin, a vinyl chloride resin, a silicone resin, a fluororcsin, an
unsaturated polyester resin, an cpoxy resin, a pelyurcthanc resin, a melaming resin, an acrylic urcthanc resin, an
acrylic melamine resin, a polyester melamine resin, and the like.

A thickness of the coating film in the abtained coated molded product depends on the type of coating
matcrial and the like, but is usually in a range from 10 to 100 pm from a viewpoint of coating appcarancc.

[0067]
The coated molded product is exeellent in adhesion of the coating film to the maolded article of the

prescnat invention as a basc matcrial, has a good appearance, and is suppressed in coating defects such as cracking
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and foaming. Furthermore, cven if water or a cleaning agent comes into contact with the coated molded product,
the coating film will not be peeled off or deteriorated.  Thercfore, the coated molded product may be used in
cither a scaled environment or outdoors, and is particularly suitable as automotive parts (interior component or

cxterior component).

EXAMPLES
[0068]

Hereinafter, the present invention will be described in detail using Examples, however, the present
invention is in no way limited by these Examples without departing from the scope of the invention.  Inthe
following, *““4%” and “‘parts™ arc bascd on mass unless otherwise indicated.

[0069]
1. Raw matcrials

Raw matcrials uscd in Examples and Comparative Examplcs arc as follows.  The graft ratc was
measurcd accaording to the method described abave.
[0070]

1-1. Rubber-reinforced vinyl-bascd resin

As raw material resins containing a rubber-reinforced vinyl-based resin, an ABS resin and an AES resin

were used.
[0071]
1-1-1. ABS resin (P-1)

In a flask, 54 parts in terms of solid content of a polybutadicne rubber latex (average particle diameter:
270 nm) and 6 parts in terms of solid content of a styrene butadicne-based copolymer rubber latex (content ratio of
styrene unit: 25%, average particle diameter: 550 mm) were charged.  Then, 150 parts of ion-cxchanged watcr, 7
parts of styrenc, 3 parts of acrylonitrile, and 0.2 part of t-dodecylmercaptan were further charged, and a temperature
in the flask was raised to 60°C. A solution abtained by dissolving (0.2 part of sadium pyrophosphate, 0.01 part of
ferrous sulfate heptahydrate, and 0.4 part of glucosc in 20 parts of ion-cxchanged watcr was then added thercto,
and 0.1 part of cumene hydroperoxide was firther added to initiate polymerization, and a warm bath temperature
was keptat 70°C.  After polymerization for 1 hour, 22 parts of styrenc, 8 parts of acrylonitrile, 0.5 part of t-
dodceyl mercaptan, and 0.2 part of cumenc hydroperoxide were continuously added over 2 hours, and
polymerization was further performed for 1 hour to complete the reaction.  Sulfiiric acid was added to the
obtaincd copolymecr latex, and the mixture was coagulated, washed with water, and dricd to obtain a powdery resin
composition. A graft rate of a dicne-based rubber-reinforced vinyl-based resin contained in the obtained resin
composition was 33%.  An ungrafted acrylonitrile styrene copolymer (acetone soluble component) bad a limiting
viscosity [17] (mcasured in methiyl cthyl ketone at 30°C) of 0.21 dl/g.

[0072]
1-1-2. ABS rcsin (P-2)

This is a resin composition obtained by cnnulsion polymecrization of styrenc and acrylonitrile in the
presence of polybutadiene rubber having a gel fraction of 86% and an average particle diamcter of 290 nm. A
graft rate of a dicne-based rubber-reinforeed vinyl-based resin contained in this resin composition was 53%, a

content of the polybutadienc rubber contained in the diene-based rubber-reinforced resin was 60%, an acrylonitrile
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unit contcnt was 10%, and a styrenc unit content was 30%.  An ungrafted acrylonitrile styrene copolymer
{acctone soluble component) contained 25% of an acrylonitrile unit and 75% of a styrenc unit, and had a limiting
viscosity [17] (mcasured in methiyl cthyl ketone at 30°C) of 0.37 dl/g.

[0073]

1-1-3. AES resin (P-3)

This is a resin composition obtained by polymerization of styrenc and acrylonitrilc in the presence of an
cthylene propylene dicyclopentadicne copolymer rubber having an cthylene unit content of 63%, a propylene unit
content of 32%, a dicyclopentadicne unit content of 3% in a toluene solvent, and also having a Mooncy viscosity
(ML, 4 100°C) of 33. A graft ratc of the cthylenc g-olefin-based rubber-reinforced vinyl-bascd resin contained
in this resin composition was 60%, a content of the cthylene propylene dicyclopentadiene copolymer rubber
contained in the ethylene a-olcfin-based rubber-reinforced resin was 30%, an acrylonitrile unit content was 24.5%,
and a styrenc unit content was 45.5%.  Anungrafted acrylonitrile styrenc copolymer (acctone solublc
component) containcd 35% of an acrylenitrile unit and 65% of a styrenc unit, and had a limiting viscosity [1]
{measured in methyl ethiyl ketone at 30°C) of 0.4 di/g.

[0074]
1-2. Vinyl-based polymer
1-2-1. Acrylonitrile styrene copolymer (Q-1)

This is an acrylenitrile styrenc copolymer including 24% of an acrylonitrile unit and 76% of a styrene
unit, and having a weight average molecular weight, in terms of polystyrene, of 142,000 as measurcd by GPC.
"The copolymer has a limiting viscosity [1] (mcasured in methyl cthyl ketone at 30°C) of 0.058 dl/g.

[0075]
1-2-2. Acrylonitrile styrene copolymer (Q-2)

This is an acrylonitrile styrenc copolymer including 32% of an acrylonitrile unit and 68% of a styrene
unit, and having a weight average molccular weight, in terms of polystyrenc, of 71,200 as measurcd by GPC.
The copolymer has a limiting viscosity [1] (mecasured in methyl ethyl ketone at 30°C) of 0.041 dlfg.

[0076]
1-2-3. Acrylonitrile styrenc copolymer (Q-3)

This is an acrylonitrile styrenc copolymer including 33% of an acrylonitrile unit and 67% of a styrene
unit, and having a weight average molccular weight, in terms of polystyrene, of 116,000 as measurcd by GPC.
"The copolymer has a limiting viscosity [1] (mcasured in methyl cthyl ketone at 30°C) of 0.053 dl/g.

[0077]
1-2-4. Acrylonitrile ae-methylstyrene copolymer (Q-4)

This is an acrylonitrile e-methylstyrene copelymer including 25% of an acrylonitrile unit and 75% of an
a-mcthylstyrenc unit.  The copolymer has a limiting viscosity [17] (measired in methyl cthyl ketone at 30°C) of
040 d/g.

[0078]
1-3. Madified polyolcfin-bascd resin (R-1)

Malcic anhydride-modificd polypropylenc “UMEX 10107 (product name) manufactured by Sanyo
Chemical Industries, Ltd. was used as a raw matcrial for the component (B). A melt viscosity at 160°C is 6,000
mPars, and an acid value according to JIS K 0070 is 52.
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[0079]
1-4. Polycarbonatc resin (S-1)

As a raw material for the component (C), polycarbonate “NOVAREX 7022PJ” (product namc)
manufactured by Mitsubishi Engincering-Plastics Corporation was used. A viscosity average molecular weight
(Mv)is 18,700 and an MFR (tcmpcrature: 240°C, load: 10 kg)is 7.7 g/10 min.

[0080]
1-5. Ethiylenc acrylic acid ester carbon monoxide copolymer (1-1)

Ethylene acrylic acid ester carbon monoxide copolymer *“Elvaloy HP 661" (product namc)
manufactured by Du Pont-Mitsui Polychemicals Co., Ltd. was used.  An MFR (temperature: 190°C, load: 2.16
kg) according to 1SO 1133 is 12 g/10 min.

[0081]
1-6. Polybutylenc terephthalate resin (T-2)

Polybutylene terephthalate “DURANEX 200FP” (product name) manufactured by Wintec Polymer
Private Limited was used.

[0082]
1-7. Polypropylene resin (T-3)

Polypropylence “NOVATEC FY4” (product name) mamufactired by Japan Polypropylene Corporation
wasused.  An MFR (temperature: 190°C, load: 2.16 kg) according to ISO 1133 is 5.0 g/10 min.
[0083]

1-8. Additives
The following anticoxidants and fillers were used as additives.
1-8-1. Phosphortus-based antioxidant (U-1)

Distearyl pentacrythritol diphosphite “ADK STAB PEP-8” (product name) manufactured by ADEKA
CORPORATION was uscd.

1-8-2. Phosphorus-based antioxidant (U-2)

Tris (2.4-di-tert-butylphenyl) phosphite “ADK STAB 2112” (product name) manufacturcd by ADEK A
CORPORATION was uscd.

1-8-3. Phenolic antioxidant (U-3)

2-[1-(2-Hydroxy-3,5-di-tert-pentylphenyl)ethiyl]-4, 6-di-tert-pentylphenyl acrylate “SUMILIZER GS”
{(product name) manufactured by Sumitomo Chemical Co., Ltd. was used.

1-8-4. Wollastonite (U-4)

Wollastonite “*SH-800™ (product name) manufactured by Kinsei Matec Co., Lid. was used.
1-8-5. Tale (U-5)

Talc “MICRO ACE P-3 RC51” (product name) manufactured by Nippon Talc Ce., Ltd. was uscd.
[0084]

2. Evaluation method

The coating resin compositions preparcd in Examples and Comparative Examples were subjected to
injection malding to obtain test picces or coated test picces having a shape and a size according to the cvaluation

items.  Various cvaluations were then performed.
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[0085]
2-1. Impact resistance

Charpy impact strength was measured under the condition of a temperature of 23°C according to 1ISO
179.

2-2. Heat resistance

Thermal deformation temperature was measured under the condition of a load of 1.80 MPa according to
ISO 75.

[0086]
2-3. Molding appcarance

Using an injection molding machine *‘a- 150" (model namc) manufactured by FANUC, a plate-shaped
test picee having a protrusion 2 using a gatc was obtained. A resin temperature during injection molding was
260°C, a mold temperature was 50°C, and an injection speed was 80 mmy/s.

Subsequently, a notch 3 (notch length: 2 mm) was made in two places on the left and right of the
protrusion 2 of the plate-shaped test picce to obtain a test picee 1 for cvaluation of the molding appearance shown
in Fig. 1. Dimensions in the figure arc as follows.  L=150 mm, W=70 mm, T=3 mm, L.=45 mm, L6 mm,
W=3 mm, and To=2 mm. The protrusion 2 was then held between plicrs and pulled in a direction indicated by
an arrow in Fig. 1 (2), and at that time, whether or not pecling occurred on a surface of the test picee 1 was visually
obscrved, and the molding appearance was determined based on the following cvaluation critcria.
<Ewvaluation of molding appcarance™>
A Peeling did not occur in the vicinity of the protrusion 2.

B: Peeling occurred in a part of the vicinity of the protrusion 2.
C: Peeling acetrred all over the vicinity of the protrusion 2.
[0087]

2-4. Coatability

Atest picce 5 shown in Figs. 2 and 3 was obtained using the injection molding machine “o-150°" (model
namc) manifactured by FANUC.  The resin temperature during injection molding was 260°C, the mold
temperature was 25°C, and the injection speed was 20 mm/s.  Subscquently, a test picec (coated test picce) for
cvaluation of coatability was prepared according to the following procedures, and the presence or absence of a
coating defcct such as foams or cracks indicated by symbol 7 in Fig. 4 on a surfacc of the test picec was visually
obscrved, and coatability was determined bascd on the following critcria.

(1) Statc adjustment

The test picce 5 shown in Fig, 2 was left standing in a thermostatic chamber adjusted to 23°C for 12
hours or more to adjust the state.
(2) Coating

Spray coating (coating film thickness: 20 ta 30 pm) of a coating material including 80 parts of an acrylic
resin-bascd coating main agent, 83 parts of'a synthetic resin coating thinner and 10 parts of a curing agent was
performed on a surface denoted by reference sign P of the test picee 5 shown in Figs. 2 and 3, and the test picce 5
was lcft standing at a temperature of 23°C for 5 minutes.

(3) Drying
Thereafter, drying was performed at a temperaturc of 80°C for 30 minutcs to obtain a coated test picce.
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[0088]
<Ewvaluation of coating defcct (foams ¥~

5: Generation of foams was not confirmed at all.

4: 1to 5 foam(s) were confirmed.

3: 6 to 10 foams were confimmed.

2: 11 to 20 foams were confirmed.

1: 21 or more foams were confinmed.
<Evaluation of coating defcet (cracksy>

5: Generation of cracks was not confirmed at all.

4: Cracks having a width of lcss than 100 pm and a length of less than 1 cm were confirmed at one or
mare places only in an cdge portion of the surface of the coated test picee.

3: Cracks having a width of 1ess than 100 um and a length of 1 cm or more were confirmed at onc or
more places only in the edge portion of the surface of the coated test picee.

2: Cracks having a width of 100 pm or more were confirmed at onc or more places only in the cdge
portion of the surface of the coated test picee.

1: Cracks were confirmed at onc or morc places regardless of the place on the surface of the coated test
picce.
[0089]
<Comprchensive cvaluation of coatability>

An average was calculated from the total point of the evaluation results regarding the foams and cracks
obscrved in the coated test picee, and comprehensive evaluation was performed.

A: Moare than 4.0 points and 5.0 points or less.

B: Morc than 3.0 points and 4.0 points or Icss.

C: Morc than 2.0 peints and 3.0 points or lcss.

D: 2.0 points or less.
[0090]
3. Production and evaluation of coating resin composition (1)

Examples 1-1 to 1-9 and Comparative Examples 1-1to 1-3

The raw matcrials shown in Tables 1 and 2 were mixed at a predetermined ratio with a Henschel mixer.
The mixture was then supplicd to a twin screw extruder “SBTN-32" (model namc) manufacturcd by Plastics
Engincering Laboratory Co., Ltd. and was mclt-kncaded (cylinder sct temperaturc: 200°C to 240°C) to obtain
pellets (coating resin composition) consisting of a thermoplastic resin composition.  Using the pellets, a melt mass
flow rate was mcasurcd under conditions of a temperature of 220°C and a load of 98N in accordance with 1SO
1133 to cvaluate fluidity (molding processability).  In addition, the above various cvaluations were performed,
and these results arc alsa shown in Tables 1 and 2.
[0091]
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[0093]

Results in Tables 1 and 2 teach the following.

Comparative Examplcs 1-1 to 1-3 arc cxamplcs of compeositions not containing the component (B)
according to the present invention, and the coatability was not good.  On the ather hand, Examples 1-1 to 1-9 arc
cxamples of compositions having the configuration of the present invention, and coated molded products werc
obtained which were suppressed in defects such as pecling of the coating film and were cxcecllent in appearance.
Among them, in particular, Example 1-7 is an example of a composition in which the componcent (B) according to
the present invention was contained in a preferred proportion, and a molded article to be coated was obtained
which was cxcellent in impact resistance and heat resistance.

[0094]
4. Production and evaluation (2) of coating resin composition

Examples 2-1 to 2-13 and Comparative Examples 2-1 to 2-3

The raw matcrials shown in Tables 3 and 4 were mixed at a predetermined ratio with a Henschel mixer.
The mixture was then supplicd to a twin screw extruder “SBTN-32" (model name) manufactured by Plastics
Engincering Laboratory Co., Lid. and was melt-kneaded (cylinder sct temperature: 220°C to 260°C) to obtain
pellets (coating resin composition) consisting of a thermoplastic resin composition.  Using the pellcts, a melt mass
flow ratc was measured under conditions of a temperature of 240°C and a load of 98N in accordance with ISO
1133 to cvaluate fluidity (molding processability).  In addition, the above various cvaluations were performed,
and these results arc alsa shown in Tables 3 and 4.

[0095]
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[Tablc 4]
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[0097]

Results in Tables 3 and 4 tcach the following.

Comparative Examples 2-1 to 2-3 are examples of compasitions not containing the component (B)

according to the present invention, and the coatability was not good.  On the other hand, Examples 2-1 to 2-13 arc

cxamples of compositions having the configuration of the present invention, and coated molded products werc

obtaincd which were suppressed in defects such as pecling of the coating film and were exccellent in appearance.

Among them, in particular, Example 2-8 is an example of a composition in which the component (B) according to
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the present invention was contained in a preferred proportion, and a molded article to be coated was obtained

which was cxcellent in impact resistance and heat resistance.

INDUSTRIAL APPLICABILITY
[0098]

"The molded article obtained from the coating resin composition of the present invention is suitable for
applications requiring impact resistance, heat resistance, molding appearance, coatability, and the like, for example,
glazing such as a vehicle window member; vehicle exterior parts such as a hood, a pillar, a trunk lid, a canopy, a
spoiler, and a trim; vehicle interior parts such as a cup holder, a bezel of in-vehicle cquipment, and an instrument
pancl; housings and parts of clectrical and clectronic cquipment such as a (mobilc) phonc, a smartphonc, a PDA, a
{maobile) DVD player, a (maobile) personal computer, a (mobile) game machine, a (maobile) touch pancl, and a
camcra; OA-related parts such as a printer and a copicr; lighting cquipment parts; building matcrial parts such as a
sign, a display plate, a window framc, a sash, and a decorative platc; a pachinko maching; toys such as a figirc ora
plastic madel; interior parts or exterior parts of an industrial or industrial robot; interior parts or exterior parts of

vehicles (airplancs, ships, ctc) which are required to have a good appearance by coating decoration; and the like.

REFERENCE SIGNS LIST
[0099]
1: Test piece for cvaluation of molding appcarance
2: Protrusion
3: Notch
5: Test picee for cvaluation of coatability
7: Crack
P: Coatcd surface
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CLAIMS

1. A coating resin composition comprising a thermoplastic resin, the thermoplastic resin comprising: (A) a
rubber-reinforced vinyl-based resin having a rubbery portion derived from a rubbery polymer and a resin portion
having a structural unit derived from an aromatic vinyl compound; and (B) an olefin-bascd resin modificd with a
polar functional group containing an oxygen atom.

2. "The coating resin composition according to claim 1, whercin a content ratio of the component (B) isina
range from 0.1% to 15% by mass based on 100% by mass of a total amount of the thermoplastic resin.

3 The coating resin composition according to claim 1 or 2, wherein the polar fimctional group contained
in the compenent (B) is an acid anhiydride group.

4. The coating resin composition according to any onc of claims 1 to 3, whercin the rubbery polymer used
in formation of the component (A) comprises a diche-based rubbery polymer.

5. The coating resin composition according to any one of claims 1 to 4, whercin the thermoplastic resin
firrther comprises an aromatic vinyl-based copolymer (provided that the companent (A) is excluded), the aromatic
vinyl-based copolymer having a structural unit derived from an aromatic vinyl compaound.

6. The coating resin composition according to any onc of claims 1 to 3, whercin the thermoplastic resin

firrther comprises a polycarbanate resin.

7. A molded article comprising the coating resin compaesition accarding to any onc of claims 1 to 6.
8. The malded article according to claim 7, wherein the molded article includes antomotive parts.
26
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