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i nvent i onqedial s t;hod for producing a nol dgg 'heat=¥esi‘stantrr gsin
product, ) s Bl dproduct of a heat-resist ﬁt resin-gutR as hgat -
resi st ant lﬂ EHM asily be obtained. The nethod of tThe prese
“invention i or the production of nol ded produgﬁﬁﬂ?n vari ous

fields such as autonobile parts, electric and el ectronic parts, househol d
el ectric parts and sundries, in which heat-resistant ABS resin or the like
has been used. As a neans to inprove the heat-resistance of ABS resin, a
met hod has been known in which a heat-resistant copol ynmer having hi gh heat
resi stance and being mscible with the ABS resin, such as an
a-met hyl styrene- acrylonitrile copolynmer, a styrene-nal eic anhydride

copol yner, a styrene-N phenyl nal ei mi de copol yner or a

styrene- N-phenyl mal ei m de-acrylonitrile copolyner, is
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METHOD FOR PRODUCING A MOLDED HEAT-RESISTANT RESIN

PRODUCT

The present invention relates to a method for
producing a molded heat-resistant resin product, whereby
a molded product of a heat-resistant resin such as heat-
resistant ABS resin can easily be obtained. The method
of the present invention is applicable for the production
of molded products in various fields such as automobile
parts, electric and electronic parts, household electric
parts and sundries, in which heat-resistant ABS resin or
the like has been used.

As a means to improve the heat-resistance of ABS
resin; a method has been known in which a heat-resistant
copolymer having high heat resistance and being miscible
with the ABS resin, such as an a-methylstyrene-
acrylonitrile copolymer, a styrene-maleic anhydride
copolymer, a styrene-N-phenylmaleimide copolymer or a
styrene-N-phenylmaleimide—acrylonitrile copolymer, is

kneaded and mixed to the ABS resin. To knead and mix



kneaded and mi xed to the ABS resin. To knead and m x -2- such a

heat -resi stant copolyner to the ABS resin, it has been conmmon to enploy a
kneader such as a single screw extruder, a twin screw extruder or a Banbury
m xer to obtain resin pellets having desired heat resistance and ot her
properties and to shape the obtained resin pgelldets by such a nmean as

I njection nolding to obtain a nol ded product. Such a conventional nethod

has the fol I owi d K first d th
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extruder, a twin screw extruder or a Banbury mixer to
obtain resin pellets having desired heat resistance and
other properties and to shape the obtained resin pellets
by such a mean as injection molding to obtain a molded
product.,

Such a conventional method has the following three
main drawbacks. The first drawback is that to obtain
molded products having various different levels of heat-
resistance, different resin pellets are required which
correspond to the respective levels of heat-resistance,
whereby control of various types of materials is
cumbersome. The second drawback is that the resin,
especially the ABS resin, tends to deteriorate during the
kneading operation, whereby the impact strength tends to
be low. The third drawback is that the kneading
operation requires a substantial cost, whereby the method
is economically disadvantageous.

It is an object of the present invention to overcome
the above mentioned three main drawbacks simultaneously.
Namely, the present invention is directed to a method for
producing a molded product which comprises molding ABS
resin and a certain specific heat-resistant resin
simultaneously as they are by an injection molding
machine. According to the methed of the present

- invention, by changing the blend ratio of the specific
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cunber sone. The second drawback is that the resin, especially the ABS
resin, tends to deteriorate during the kneadi ng operation, whereby the

i npact strength tends to be low. The third drawback is that the kneadi ng
operation requires a substantial cost, whereby the nmethod is economcally
di sadvant ageous. It is an object of the presgnt invention to overcome the
above nentioned three main drawbacks sinultaneously. Nanely, the present

invention is directed to ,a nmethod for producing a nol ded product i ch
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specific "3 desired other physical properties can easily be obtained
by an injection molding machine without necessity of a
kneading operation by an extruder or the like, whereby it
is unnecessary to have various resin materials .
corresponding to various required physical properties.
Further, the method does not require a kneading operation
by an extruder or the like and hence involves little heat
history, whereby it is possible to obtain_a molded
product excellent in the impact strength;

Thus, the present invention providés a method for
producing a mclded heat-resistant resin product, which
comprises injection-molding a thermoplastic resin (A) and
a rubber-reinforced heat-resistant resin (B3) having a
high temperature side glass transition temperature, the
difference of which from the high temperature side glass
transition temperature of said thermoplastic resin (4) is
within 60°C, simultaneously as they are.

Now, the present invention will be described in
detail with reference to the preferred embodiments.

Firstly, the thermoplastic resin (A) to be used in
the present invention, will be described.

For the purpose of the pfesent invention, the
thermoplastic resin (A) is a thermoplastic resin
comprising a graft copolymer obtained by copolymerizing

to a rubber-like polymer, a monomer mixture comprising an



heat-resistant resin to the ABS resin, nolded products having various
desired |l evel s of heat resistance and desired ot her physical properties can
easily be obtained by an injection nolding nmachi ne without necessity of a
kneadi ng operation by an extruder or the like, whereby it is unnecessary to
have various resin materials correspondi ng t40 _various required physical
properties. Further, the nethod does not require a kneading operation by an
extruder or the like ﬁgd henci i nvolves little_heat his ereQy it is
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vinyl monomers. It is preferably a thermoplastic resin
comprising a graft copolymer obtained by copolymerizing,
to from 40 to 70 parts by weight of a rubber-like
polymer, from 30 to 60 parts by weight of a monomer
mixture comprising from 65 to 80 wt% of an aromatic vinyl
monomer, from 20 to 35 wt$ of a vinyl cyanide monomer and
from 0 to 10 wt% of optional other copolymerizable vinyl
monomers, and a vinyl copolymer made of from 65 to 80 wt$
of an aromatic vinyl monomer, from 20 to 35 wt% of a
vinyl cyanide monomer and from 0 to 10 wt% of optional
other copolymerizable vinyl monomers.

The rubber-like polymer may, for example, be a
butadiene polymer, a butadiene-styrene copolymer, an
ethylene-propylene copolymer and ethylene-propylene--
diene copolymer or an acrylate polymer. These polymers
may be used alone or in combination as a mixture.

The aromatic vinyl monomer may, for example, be
styrene, a-methylstyrene, vinyl toluene, t-butylstyrene
or chlorostyrene. P;rticuiar;y preferred is styrene or
a~methylstyrene.

The wvinyl cyanide monomer may, for example, be
acrylonitrile, methacrylonitrile or e-

chloroacrylonitrile. Particularly preferred is



withins[err], sinmultaneously as they are. Now, the present invention wl|
be ‘described in detail with reference to the preferred enbodi nents.
Firstly, the thernoplastic resin (A) to be used in the present invention,
wi |l be described. For the purpose of the present invention, the
thernoplastic resin (A) is a thernoplastic mesin conprising a graft

copol yner obtai ned by copol ynerizing to a rubber-Ilike polynmer, a nononer
m xture conprisinﬂ an s -4- aromatic vinyl nonomer, a vinyl cyanide
mononer and opt i BFAY 18PAEF1¢6pol yneri zabl e vinyl nononers, and a
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thermopl astic reghPional be used as the case requires, include, for
example, acrylate monomers such as methyl acrylate and
ethyl acrylate; methacrylate monomers such as methyl
methacrylate and ethyl methacrylate; vinyl carboxylic
acid monomers such as acrylic acid and methacrylic acid;
maleimide; N-alkyl maleimide monomers such as N-
methylmaleimide, N-butylmaleimide and N-cylohexyl
maleimide; N-arylmaleimide monomers such as N-
phenylmaleimide, N-2-methylphenylmaleimide, N—4-
methoxymaleimide and N-2-chlorophenylmaleimide;
unsaturated dicarboxylic acid anhydrides such as maleic
anhydride; and monomers such as acrylic acid and
methacrylic acid. It is particularly preferred to employ
a methacrylate.

Specific examples of the thermoplastic resin (A) to
be used in the preset invention, include ABS resins such
as ABS (acrylonitrile-butadiene-styrene) resin and heat-
resistant ABS (acrylonitrile-butadiene-e¢-methylstyrene),
AES (acrylonitrile-EPDM-styrene) resin, AAS
(acrylonitrile-acrylate~styrene) resin, and MBS
(methylmethacrylate-butadiene-styrene) resin. However,
the thermoplastic resin (A) is not limited to such
specific examples.

Now, the rubber-reinforced heat-resistant resin (B)

to be used in the present invention will be described.



conprising a graft copol yner obtained by copol ynerizing, to from40 to 70
parts by weight of a rubber-like polyner, from30 to 60 parts by wei ght of
a nononmer m xture conprising from65 to 80 wt% of an aronmatic vinyl
nmononer, from 20 to 35 wt % of a vinyl cyanide nonomer and fromO to 10 wt % -
of optional other copolynerizable vinyl nongmers, and a vinyl copol yner
made of from65 to 80 w % of an aromatic vinyl nononer, from20 to 35 wt %
of a vinyl cyanige nnnﬁger and fromQ to 10 wt % of optional other
copol ymer i zabl e ¥RyFURBRBRERLINEGREed peRE-FeREsEaNy nEeSiByWhich Ba¥nbee,
be a but adi ene pol [ but adi ene-styrene copgpl yner, ,an \
ethylene-propyleﬁ%gggbglgﬂﬁrpﬁﬁﬁeﬁFh&?éﬁﬁtb?ﬂpyP%néqu}éﬁ@ EgpBeyReFesinan
acryl ate polyner_. These_p. na ng sed alone.or_in conbinajion ag a
m xture. The aro%%%?@ g?n@#gﬁgégﬁevy yFH?ogh%§%38}§§tb% §?§+%n§$5 dsed
[err]-methyl styrepne,hyi u + but t chl y cas
Particul arly pre?nge% ?gég%gkeﬁgs%?élgH XL& %ﬁfgﬁ Rés Q 8185& £99351t10n
temperature within 60°C above the high temperature side
glass transition temperature of the thermoplastic resin
(a).

Such a heat-resistant resin may, for example, be an
e-methylstyrene-acrylonitrile copolymer, a styrene-maleic
anhydride copolymer or an aromatic vinyl-unsaturated
dicarboxylic acid imide derivative copolymer. However,
from the viewpoint of compatibility with the
thermoplastic resin (A), it is preferably a copolymer
made of from 65 to 80 wt% of o-methylstyrene, from 20 to
35 wts of acrylonitrile and from 0 to 10 wt% of other
copolymerizable vinyl monomers, a copolymer made of from
65 to 80 wt% of styrene, from 15 to 40 wt% of maleic
anhydride and from 0 to 10 wt% of other copolymerizable
vinyl monomers, or a copolymer made of from 40 to 75 wt$
of an aromatic vinyl, from 25 to 60 wt% of an unsaturated
dicarboxylic acid imide derivative and from 0 to 10 wt%
of other copolymerizable vinyl monomers.

However, such a heat-resistant copolymer is
essentially brittle when used alone. Accordingly, the
larger the amount to be incorporated to the thermoplastic

resin (A) is, the lower the strength of the molded

product tends to be, whereby the practical usefulness



a- met hyl styrene. The vinyl cyani de nononmer may, for exanple, be
acrylonitrile, nethacrylonitrile or a- chloroacrylonitrile. Particularly
preferred is -5- acrylonitrile. Qher copolynerizable vinyl nononers
whi ch may optional be used as the case requires, include, for exanple,
acryl ate monomers such as nethyl acrylate_apd_ethyl acrylate; methacrylate
nononmers such as nethyl nethacrylate and et hyl nethacryl ate; vinyl
carboxylic acid npfﬁgers such as acrélic acid and nethacrylic acid;
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invention, it is necessary to preliminarily incorporate a
component having a reinforcing effect to such a heat-
resistant copolymer. Accordingly, a rubber-reinforced
resin comprising a graft copolymer obtained by
copolymerizing to a rubber-like polymer, a monomer
mixture comprising an aromatic vinyl monomer, a vinyl
cyanide monomer and optional other copolymerizable vinyl
monomers, an optional vinyl copolymer made of an aromatic
vinyl monomer, a vinyl cyanide monomer and optional other
copolymerizable vinyl monomers, and the above mentioned
heat-resistant copolymer, is preferably used as the
rubber-reinforced heat-resistant resin (B) of the present
invention. The proportion of the heat-resistant
copolymer in the rubber-reinforced heat~resistant resin
(B) is preferably from 50 to 80 wt%. Otherwise, it may
be a resin having the above heat-resistant copolymer
graft-polymerized directly to the rubber-like polymer
during the polymerization of the heat-resistant
copolymer. 1In this case, the rubber-like polymer is
preferably from 10 to 20 wtg.

Particularly preferred is a resin comprising a heat-
resistant copolymer composed of aromatic vinyl units,
unsaturated dicarboxylic acid imide derivative units and
optional other copolymerizable vinyl monomer units, and

the above mentioned graft copolymer. Further, to such a



phenyl mal ei m de, N-2-nethyl phenyl mal ei m de, N-4- net hoxymal ei m de and

N- 2- chl or ophenyl mal ei mi de; unsaturated dicarboxylic acid anhydrides such as
mal ei ¢ anhydri de; and nononers such as acrylic acid and nethacrylic acid.

It is particularly preferred to enploy a nethacrylate. Specific exanpl es of
the thernoplastic resin (A) to be used inJhe _preset invention, include ABS
resins such as ABS (acrylonitrile-butadi ene-styrene) resin and heat -

resi stant ABS (acryl.,onitri,l e-butadiene-a-ngth rene

t Al yl_st %, AES
(acrylonltrlIe-Eﬁﬁﬁﬂ§t?r8ﬁ@?lr€§Pﬁ}yﬂE§ facry Pénp rPFQ-éEf?IgﬁBYQtyrene)
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rubber-rei nf or ced RALeSI kAL ViBYh" nbRbnkshCndFoduiRabl BECRTRE.

As examples of the aromatic vinyl monomer, the vinyl
cyanide monomer and said other copolymerizable vinyl
monomers to be used for the heat-resistant copolymer, the
graft copolymer and the vinyl copolymer, those mentioned
in the description of the thermoplastic resin (A) may be
mentioned. 1In particular, as the aromatic vinyl monomer,
styrene is preferred, and as the vinyl cyanide monomer,
acrylonitrile is preferred. As other copolymerizable
vinyl monomers, for the heat-resistant copolymer composed
of aromatic vinyl units and unsaturated dicarboxylic acid
imide derivative units, acrylonitrile, a methacrylate and
maleic anhydride may preferably be used, and for the
graft copolymer and for the vinyl copolymer, a
methacrylate may preferably be used. Further,.the
unsaturated dicarboxylic acid imide derivative may, for
example, be an N-alkylmaleimide or an N-arylmaleimide as
mentioned in the description of the thermoplastic resin
(A), 'and particularly preferred is N-phenylmaleimide.

Further, in the rubber-reinforced heat-resistant
resin (B) having the heat-resistant copolymer graft-
polymerized directly to the rubber-like polymer, the
rubber-like polymer to be used may be the one exemplified
in the description of the thermoplastic resin (A).

Preferred as a specific example of the rubber-



-6- The rubber-reinforced heat-resistant resin which nmay be used in the
present invention, is required to be a resin which is mscible wth the

t hernopl astic resin (A) used in the present invention and which has a gl ass
transition tenperature within [err] above the high tenperature side gl ass
transition tenperature of the thernoplasticqresin (A). Such a

heat -resi stant resin nmay, for exanple, be a%

[err]-methyl styrene-acrylonjtrile copolynmer, a styrene-maleic anhydride
copol ymer or an &fd ?Féegih?@tnﬁgﬁiﬁFéﬁédr%$b%r kyi$ caaeplbertde
derivative copol fromthe viewpoint of conpatipility with the
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styrene-N-phenylmaleimide—acrylonitrile copolymer or a
styrene-N-phenylmaleimide—-maleic anhydride copolymer, and
the graft copolymer and an optional vinyl copolymer made
of an aromatic vinyl monomer, a vinyl cyanide monomer and
optional other copolymerizable vinyl monomers which may
be used as the case requires to control the heat
resistance, the fluidity and the strength.

The reason why such a heat-resistant copolymer
obtaining an aromatic vinyl-unsaturated dicarboxylic acid
imide derivative copolymer is suitable as the heat-
resistant resin component for the rubber-reinforced resin
of the present invention, is that in the copolymerization
composition within a range which is miscible with the
above mentioned thermoplastic resin (A), it has higher
heat resistance, and accordingly a molded product having
high heat resistance can be obtained by incorporating a
less amount_of the heat resistant copolymer to the
thermdplastic resin (A), and the heat resistance can be
varied within a wide range.

Further, the difference in the high temperature side
glass transition temperature between the two resins i.e.
between the rubber-reinforced heat-resistant resin (B)
and the thermoplastic resin (A) of the present invention,

is required to be not more than 60°C.



copol yrreri zabl e vinyl nononers, a copolynmer made of from65 to 80 wt % of
styrene, from1l5 to 40 wt % of nal eic anhydride and fromO to 10 wt % of

ot her copol ynerizabl e vinyl nmononers, or a copol yner nmade of from40 to 75
wt % of an aromatic vinyl, from25 to 60 wt % of an unsaturated di carboxylic
acid imde derivative and fromO to 10 wt % @ ot her copol ynerizabl e vi nyl
nononers. However, such a heat-resistant cog lymer is essentially brittle
when used al one. Accordingly, the larger the anount to be incorporated to
the thernopl astic redifn th® high thempegadurensider gdgsis sransd tdonded
product tends to be, whereby the practical useful ness -7- will be |ost.
Accordingly, as &e@pecatiuce fpdhe rupkesreednfescefebpataresiaspntt sepan

used in the present ., . ,
P (B) is extremely high as compared with the high

temperature side glass transition temperature of the
thermoplastic resin (A), no adequate mixing in the
injection molding machine can be attained, whereby the
strength of the obtained molded product tends to be low.
The blend ratio of the thermoplastic resin (A) and the
rubber-reinforced heat-resistant resin (B) is not
particularly limited, so long as it satisfies the
difference in the glass transition temperature, and it is
selected depending upon the desired physical properties
such as heat resistance.

In a method of molding the thermoplastic resin (A)
and the rubber-reinforced heat-resistant resin (B) by the
same injection molding machine, the cylinder temperature
for the injection molding machine is set at a level
higher by at least about 100°C than the high temperature
side glass transition temperature of the rubber-
reinforced heat~resistant resin (B), whereby a molded
prodult excellent in the strength can be obtained.

As a method for supplying the thermoplastic resin (A)
and the rubber-reinforced heat-resistant resin (B) to the
ipjection molding machine, it is possible to employ a
method of supplying their mixture pre-blended by a
conventional apparatus such a tumbler mixer or a V

blender, or a method of quantitatively supplying the two



I nventi.on, it is necessary to prelimnarily incorporate a conponent having
a reinforcing effect to such a heat- resistant copolyner. Accordingly, a
rubber-reinforced resin conprising a graft copol ynmer obtai ned by
copolynmerizing to a rubber-I|ike polyner, a nononer m xture conprising an
aromatic vinyl nononer, a vinyl cyanide non r and optional other

copol ynmeri zabl e vinyl nonomers, an optional iyl copol ymer nmade of an
aromatic vinyl nmononer, a vinyl cyanide nononer and optional other

copol ymeri zabl e Vie§ingoieparatebndte thebwppermf drieel inectisw stalding
copolyner, is preferaply used as the rubber-reinforced heat-resistant resin
(B) of the preserffa¢iRgt i ofhe HEM GG mehad i aate pantdgukanity
copolymer in the rubper-reinforced heat-resistant resin (B) is preferably
from50 to 80 wt 961 W se, it may be a resin having the above
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the present invention, an antioxidant, an ultraviolet
absorber, a plasticizer, a lubricant or a coloring agent
may be incorporated as the case requires. Further, such
additives may be supplied simultaneously at the time of
supplying the thermoplastic resin (A) and the rubber-
reinforced heat-resistant resin (B) to the injection
molding machine.

Now, the present invention will be described in
further detail with reference to Examples. However, it
is should be understood that the present invention is
based on a concept that the thermoplastic resin (A) and
the rubber-reinforced heat-resistant resin (B) having
different heat resistance are directly injection-molded
without necessity of being preliminarily kneaded, to
obtain a molded product, and the concept itself is
inventive. Accordingly, the present invention is by no
means” restricted by specific Examples. In the Examples,
"parts" and "$" mean "parts by weight" and "% by weight".

Thermoplastic resin (A)

The compositional proportions of componenté and the
physical property values i.e. the high temperature side
glass transition temperature, the IZOD impact strength

and the Vicat softening point, of the thermoplastic resin



copolymer. In this case, the rubber-like polyner is preferably from10 to
200w % Particularly preferred is a resin conprising a heat- resistant
copol ymer conposed of aromatic vinyl units, unsaturated di carboxylic acid
i m de derivative units and optional other copolynerizable vinyl nononer
units, and the above nentioned graft copol ynger. Further, to such a - 8-
resin a vinyl copolyner nade of an ar omat] c- I nyl nmononer, a vinyl cyanide
nmonomer and optional other copolynerizable vinyl nononers, may suitably be
m xed. As exanpl &8) ofsefle arenahdenvinylabbeoker Commpextiglly yava eabdmoner
and said other copolynerizable vinyl nononers to be used for the
heat -resi stant c®Bd| ye8in, tABSgrasincand| Hherrepin tPeliehy | Ve orsefdr
t hose nenti oned .. . )
The compositional proportions of components in Table
1 are the proportions of monomer components as measured
by pyrolysis gas chromatography. The nitrogen content
was measured by a Kjeldahl method, and the acrylonitrile
content was calculated, whereby the amount of the rubber-
component was obtained as the residue. The glass
transition temperature was measured by differential
scanning calorimetry (DSC). The IZOD impact strength was
measured in accordance with ASTM D256 with respect to a
notched test specimen having a thickness of 1/4 inch at a
measuring temperature of 23°C under a measuring humidity
of 50% RH, The Vicat softening point was measured in
accordance with JIS K7206 with respect to a test specimen
having a thickness of 1/4 inch under a load of 5 kg at a

temperature raising rate of 50°C/hr.



In the.description of the thernoplastic resin (A) may be nentioned. In
particular, as the aromatic vinyl nononer, styrene is preferred, and as the
vi nyl cyani de nmononer, acrylonitrile is preferred. As other copol ynerizable
vinyl nononers, for the heat-resistant copol yner conposed of aronmatic vinyl
units and unsaturated dlcarboxyllc aC|d |n%§;dgﬁégxatlve units,
acrylonitrile, a nethg

and for the graft copnlyner and ’ nyl copol ynmer, a ngt hacryl ate jmay
preferably be used. Fyrtheg, ed di carbpxylic acijd i m de
derivative may, for e anplg, $ mal eldmi dej or an N- ryInaPeinidE
as nentioned in the d¢scuigtion ¢f tIR thgrnopfastif reStn (), a

i § BS@enyl mal ei mide. Furthef, in the
resin (B)| having the heat-r ¢si stant
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in the description of the thernoplastic resin (A). Preferred as a specific
exanpl e of the rubber- -9- reinforced heat-resistant resin (B) is a
rubber- reinforced resin of a styrene-N phenyl nal ei m de copol yner
conprising a styrene-N phenyl mal ei m de copol yner, a

styrene- N phenyl mal ei m de-acrylonitrile cgpglyner or a

styrene- N phenyl nal ei m de-mal ei ¢ anhydri de 3p6lyner, and the graft

copol ynmer and an optional vinyl copolyner nmade of an aromatic vinyl
mononer, a vinyl hrarcac B sig tagttheresdapdiBineri zabl e vi nyl

A\ L Shd HRU e Gy iiye adiyt !
mononers which nay be used as the case requires to control the heat
resistance, the flui dit§ SERPATHE iQnath prepomt o aampansts of a raw

heat -resi stant copql yner, obf ai ni ng an aronati ¢ vi nyl -unsat ur at ed
di car boxyl i aci&%&é41al Jﬂb. 1. %eat—regy%tant cgéolymer) for the rubber

reinforced heat-resistant resin (B) used, and the weight
average molecular weight thereof as measured by gel
permeation chromatography (GPC) are shown in Table 2. By
GPC, a calibration curve was prepared by using
polystyrenes having standard molecular weights, and a
weight average molecular weight was obtained as

calculated as polystyrene.
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- 10 -.1f the high tenperature side glass transition tenperature of the
- rubber-reinforced heat-resistant resin (B) is extrenely high as conpared
with the high tenperature side glass transition tenperature of the

t hernmopl astic resin (A), no adequate mixing in the injection nolding
machi ne can be attai ned, whereby the strengf of the obtained nol ded

product tends to be low The blend ratio of"the thernoplastic resin (A and
the rubber-reinforced heat-resistant resin (B) is not garticularly limted,
so long as it satisfild&kepisedi ther ppPopA tinaadl RESPOr5ASNEi 6 ceRpergntife,

and it is selecte%'degending ugon t he desired _physical properties such as
heat resistance. °Fn2arA¥t B3Geof ko HPng2t nEE#AEr FBBPLETEE %@iﬁl?xi and the

e e oo IRV 3h2" b Rl BphEL Rl o R R b LESL SR PO
at a [evel (B) used, the graft ratio thereof and the weight average
molecular weight of the non-grafted copolymer are shown
in Table 3.

These values were obtained in such a manner that a
sample in a predetermined amount was swelled in a methyl
ethyl ketone (MEK) solvent and centrifugally separated,
whereupon the supernatant solution was taken as a non-
grafted copolymer. The weight average molecular weight
was measured by GPC, and the compositional analysis was
conducted by the quantitative analysis of nitrogen by a
Kjeldahl method. Further, using the MEK-insoluble
content precipitated by centrifugal separation, the
amount of the rubber component was determined by a
halogen addition method, and the graft ratio was obtained
by the following formula (l1). Further, the ratio of
butadiene rubber and styrene-butadiene rubber was assumed

to be the same ratio as charged for the preparation.

Weight of MEK-insoluble content
Graft ratio = -1 X100 (%)(1)
Weight of rubber content




hi gher by at |east about [err] than the high tenperature side glass
transition tenperature of the rubber- reinforced heat-resistant resin (B)
wher eby a nol ded product excellent in the strength can be obtained. As a
met hod for supplying the thernoplastic resin (A) and the rubber-reinforced
heat-resistant resin (B) to the injection_ ding machine, it is possible
to enploy a nethod of supplying their m xt pre- bl ended by a conventi onal
apparatus such a tunbler mxer or a V blender, or a nethod of
gquantitatively supplying the two resins separately to the hopper of the
i nj ection nol di ng machine The supnlying net I's not particularly
limted. To the rybbey-rejnforcqgd hegt-resisfan} resin (B) of the present
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Table 3
The compositional proportions of components of a raw material (No. 2) for rubbe

components

Compositional proportions of
styrene 43.8%, acrylonitrile 16.2%

styrene 37%, acrylonitrile 13%
styrene 75%, acrylonitrile 25%

butadiene rubber 40%, styrene-

butadiene rubber 40%
butadiene rubber 10%

reinforced heat-resistant resin, the graft ratio and the weight average molecu
AS-1

weight




absorber, a plasticizer, a lubricant or a coloring agent may be

i ncorporated as the case requires. Further, such additives may be supplied
simul taneously at the time of supplying the thernoplastic resin (A) and the
rubber- reinforced heat-resistant resin (B) to the injection nolding

machi ne. Now, the present invention will be ﬂ scribed in further detai

with reference to Exanples. However, it is should be understood that the
present invention is based on a concept that the thernoplastic resin (A)
and the rubber-rei nf or®&d TR¥afatesiiadsnfore subber) reintoyceds hearbnt heat

resi stance are directl¥ i@jecthon-nDLged wi_t hout necessity of _being
prelimnarily knelG84S*BB BESIR 3SnorgREL5i8dudn, Tahdeend apfcdpyeresel f

by specific ExanpRBsaahd ppd BiBRA 28 thpapropoLAyons) aoifenpLrtedopn

wei ght” and "96byT&@hghh"byTagﬁﬂgpbﬁsgiEw&gsggrg@)extruder with the same
rotational direction (TEM-50B manufactured by Toshiba
Kikai, L/D = 25.2, cylinder temperature: 280°C, screw
rotational speed: 200 rpm, feeding amount: 200 kg/hr) to
obtain rubber-reinforced heat-resistant resin pellets.

The high temperature side glass transition

temperature of the obtained rubber-reinforced heat-

resistant resin as measured by DSC is shown in Table 4.



The conpositional proportions of conponents and the physical property
val.ues i.e. the high tenperature side glass transition tenperature, the

| ZOD i npact strength and the Vicat softening point, of the thernoplastic
resin - 12 - (A) used, are shown in Table 1. Comercially avail able ABS
resin, AES resin and AAS resin pellets were,g4sed. The conpositi onal
proportions of conponents in Table 1 are th& proportions of nononer
conponents as neasured by pyrolysis gas chromatography. The nitrogen
content was neasured by a Kjeldahl netHeableardl t he acrylonitrile content

was cal cul atege M@h&bﬁoﬁlb@s@ﬁmdﬁélOﬁréﬁérfi@b@ran&oﬂﬁé’n@ hV'esmpdt ¢ nesl as
the residue. s7hg b.§§ H%Easﬁzggﬂg& YEE 485 gﬁﬁéwf&ﬂ%% denengial

scanni ng calorlne aXt DSC stren
Blend compositional High temperatgrg side
proportions glass transition
temperature
MB-1 SMI-1 60% G-1 40% 156°C
MB-2 SMI-2 70% G-2 30% 1l44°C
MB-3 SMI-3 60% G-1 40% 157°C
MB-4 SMI-4 60s% G-1 40% 154°C
MB-5 HAS-1 70% G-2 30% 135°C
MB-6 SMA-1 70% G-2 30% 133°C
e [ e s
MB-8 |SMI-3 60% G-2 40% 160°C
MB-9 |SMI-1 80%  G-2 20% 178°C
MB-10 SMI-1 90% G-2 10s% 186°C
MB-11 SMI-5 100% 134°C




measured in accordance with ASTM D256 wi t'h respect to a notched test
speci men having a thickness of 1/4 inch at a measuring tenperature of [err]
under a measuring humdity of 50% RH The Vicat softening point was
measured in accordance with JI'S K7206 with respect to a test specinen
having a thickness of 1/4 inch under a | oad 5 kg at a tenperature
raising rate of [err]. -13- [err] - 14 waber-re;nforced t f

- [ ' iti of conponents of -a
?Za} resi st ant reﬁkRM£E£ST eTgogEOS|t|onal proportions np

The thermoplastic resin (A) and the rubber-reinforced
heat-resistant resin (B) were injection-molded in the
blend proportions as identified in Table 5 or 6, and the
results of the IZOD impact strength and the Vicat
softening point were also shown. The thermoplastic resin
(A) was dried at 80°C for 3 hours, and the rubber-
reinforced heat-resistant resin (B) was dried at 110°C
for 3 hours. Then, the thermoplastic resin (A) and the
rubber-reinforced heat-resistant resin (B) were mixed for
5 minutes by a tumbler mixer in the proportions as
identified in the Table and then supplied to an injection
molding machine. The injection molding machine was IS-
50EP, manufactured by Toshiba Kikai, and the molding
conditions were as follows.

Cylinder temperature: 280°C

Injection pressure: minimum f£illing pressure + 5

kg/cm?G

Injection rate: 70%-

Mold temperature: 60°C

Screw: full flight screw

The conditions for measuring the physical properties
were as follows.

The IZOD impact strength was measured in accordance
with ASTM D256 with fespect to a notched test specimen
having a thickness of 1/4 inch at a measuring-température

of 23°C under a measuring humidity of 50%/RH.



material (No. 1. heat-resistant copolyner) for the rubber reinforced
heat-resi stant resin (B) used, and the wei ght average nol ecul ar wei ght

t hereof as nmeasured by gel perneation chromatography (GPC) are shown in
Table 2. By GPC, a calibration curve was prepared by using pol ystyrenes
havi ng standard nol ecul ar wei ghts, and a mpbqh; aver age nol ecul ar wei ght
was obt ai ned as cal cul ated as pol ystyrene. -15- Jerr] - 16 -

Li kewi se, the conposiéionaj roportions of conponents
he Vicat softening point was measured in accordance

with JIS K7206 with respect to a test specimen having a
thickness of 1/4 inch under a load of 5 kg at a

temperature raising rate of 50°C/hr.



of araw material (No. 2: graft copolynmer and vinyl copolyner) for the
rubber-reinforced heat-resistant resin (B) used, the graft ratio thereof
and t he wei ght average nol ecul ar wei ght of the non-grafted copol yner are
shown in Table 3. These values were obtained in such a manner that a sanple
in a predeterm ned amount was swelled in a &8thyl ethyl ketone (MEK)

sol vent and centrifu sol ution was
taken as a non- graftjedycpol : r wei ght was
measured by GPC, and i {t 0 [ ct8djby the
guantitative analysis [ ' r, using the
MEK- i nsol ubl e cont ent t he anount of
t he rubber conponent —retod, and the
graft ratio was obtag Fthed, the ratio
of but adi ene rubber red:
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to be the same ratio as charged for the preparation. Weight of

MEK-i nsol ubl e content [err] Wi ght of rubber content - 17 - [err] -
18 - The raw naterials for rubber reinforced heat- resistant resin as
identified in Tables 2 and 3 were kneaded and m xed in the proportions as
‘identified in Table 4 by neans of a twin gcggw_extruder wth the sane

rotational direction (TEM 50B nanufactured by Toshi ba
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Kikai, L/D = 25.2, cylinder tenperature: [err], screw rotational speed: 200
rpm feeding anmount: 200 kg/hr) to obtain rubber-reinforced heat-resistant
resin pellets. The high tenperature side glass transition tenperature of

t he obtained rubber-reinforced heat- resistant resin as neasured by DSC is

shown in Table 4. - 19 - Table 4 The ble conposi tional proportions and
the high tenperature side glass transition t erature of rubber reinforced

heat- resistant resin (B) H gh tenperature side glass transition
t enper at ur e I\/B-lcowépi TEHoFXAMRLES L(00Q 5 [err]
| ABS resin as the thermoplastic resin (A) and the

rubber-reinforced heat-resistant resin (B) was injection-
molded in the blend proportions as identified in Table 7
for the purpose of comparison, and the results of the
IZOD impact strength and the Vicat softening point were
also shown. The drying conditions for the ABS resin and
the rubber-reinforced heat-resistant resin (B), the
mixing machine, the mixing conditions, the injection
molding machine, the molding conditions, and the

conditions for measuring the physical properties were the

same as the preceding Examples.



MB-2 -SM-2 70% G2 30% [err] MB-3  SM-3 60%

Gl 40% [err] MB-4 SM-4 60% Gl 40% _
[err] MB-5 HAS-1 70% G2 30% [err] MB-6 SMA- 1
70% G2 30% [err] MB-7 SM-1 60% Gl 30%
[err] AS-1- 10% MB- 8 SM-3 60% G2 2540% [err] MB-9
SM-1 80% G2 20¢6 — FefphvB—to—1SM—1l 90% G2 10%
[err] MB-11 SM-5 J0@%4, ' [eﬂr] - 20 -
EXAMPLES 1 TO 15 The th rgppllas.ic reginf(A} and th¢ rulgber-reinforced
heat-resistant resin (B werfe ihjegti¢n-rolded Jn tlec
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bl end proportions as identified in Table 5 or 6, and the results of the

| ZOD i npact strength and the Vicat softening point were al so shown. The

t hernoplastic resin (A) was dried at [err] for 3 hours, and the rubber-
reinforced heat-resistant resin (B) was dried at 1100C for 3 hours. Then,
the thernoplastic resin (A and the rubbeL-ﬁgiﬂforced heat-resi stant resin
(B) were mxed for 5 mnutes by a tunbler mXer in the proportions as
identified in the Table and then s%%plied tqo an injection nolding machi ne.

The i njection nn@ﬂ”ﬁfﬁﬁﬁﬂ“ﬂu@&h%?b 6580pP10manuf act ured by Toshiba Ki kai

et omprengur or AR A g e SH N ok o SR Bk

70% Mol d tenpera&g% é'qp%SdS%% W&ab”hht%&h%ﬁ% ¥%7®Vhe rubber-reinforced
heat—resistant'resin as identified in Tables 2 and 3,
resin pellets were prepared by kneading and mixing in the
proportions as identified in Table 8 by means of a twin
screw extruder with the same rotational direction. The
resin pellets were injection-molded to obtain a test
specimen, and the physical properties of the test
specimen are shown also in Table 8 as Comparative
Examples. The twin extruder was TEM-50B (L/D = 25.2)
manufactured by Toshiba Kikai, and kneading and mixing
were carried out at a cylinder temperature of 280°C at a
screw rotational speed of 250 rpm at a feeding rate of
120 kg/hr to obtain pellets. The injection molding
machine for the test specimen, the molding conditions and
the method for measuring the physical properties were the
same as in the preceding Examples. The pellets were

dried at 100°C for 3 hours.



The conditions for neasuring the physical
| ZOD i npact strength was neasured in accordance with ASTM D256 with respect
to a notched test specinen having a thickness of 1/4 inch at a neasuring

tenperature of [err] under a nmeasuring humdity of 50% RH.
Vi cat softening point was neasured |n accorgqnce with JI'S K7206 with

respect to a test spegi

kg at a tenperature rp|5|ﬁg

properties were as follows. The

Table 8
Comparative Examples 6 to 10
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[err] - -23- [err] -24- COVPARATI VE EXAMPLES 1 TO 5 ABS resin as the

t hernopl astic resin (A and the rubber-reinforced heat-resistant resin (B)
was injection- nolded in the blend proportions as identified in Table 7 for
t he purpose of conparison, and the results of the |ZOD inpact strength and
the Vicat softening point were also shown._ E@e_drying conditions for the
ABS resin and the rubber-reinforced heat-resistant resin (B), the

EXAMPLE 16 AND COMPARATIVE EXAMPLES 11 AND 12

With a blend as identified in Table 9, a box-shaped
molded product having a length of 256.1 mm, a width of
165.9 mm, a depth of 72.5 mm and a wall thickness of 2.0
mm was injection—molded by means of an injection molding
machine K-125, manufactured by Kawaguchi Tekkou K.K. As
the gate for this molded product, a direct gate was
provided at the center of the béttom surface. The
molding conditions were as shown below. The drying of
pellets was carried out at 80°C for 3 hours for the ABS
resin in Example 16 and Comparative Example 11 and at
110°C for 3 hours for the rubber-reinforced heat-
resistant resin (B). The pellets in Comparative Example
12 were dried at 100°C for 3 hours.

Cylinder temperature;: 260°C

Injection pressure: minimum £illing pressure + 5

kg/cm?G

Injection rate: 70%

Mold temperature: 60°C

Screw: full flight screw

Using this box-shaped molded product, a heat-
resistance fest and a drop-weight impact test were
conducted, and the results are shown in Table 9. 1In the
heat;resistance test, the molded product was left in oven
of 105°C for 2 hours, then taken out and left to cool to
23° for 24 hours in an atmosphere of 50% RH, whereupon

the average dimensional changes at the center portions of



m xi ng machi ne, the m xing conditions, the injection nolding machi ne, the
nmol di ng conditions, and the conditions for measuring the physical
properties were the sanme as the precedi ng Exanpl es. . -25- Jerr] - 26 -
COMPARATI VE EXAMPLES 6 TO 10 Using the thernoplastic resin (A) as
identified in Table 1 and the raw materials for_the rubber-reinforced
heat-resistant resin as identified in Tables and 3, resin pellets were

Prepared by kneadkgg ?gggghxggg Lgetagdth were measured. In the drop-

weight impact test, the length side, the width side and
the bottom side were cut out, and a weight of 1 kg was
dropped thereon, and the height at 50% breakage was

measured.



proportirons as identified in Table 8 by neans of a twin screw extruder with
The resin pellets were injection-nolded to
properties of the test specinen

the'sane rotationa
obtain a test specinen,

di rection.
and t he physi cal

are shown also in Table 8 as Conparative Exanples.
TEM 50B (L/D = 25.2) manufactured by Toshlba?gikai

were carried out at a cylinder tenperature o
speed of 250 rpmat a feeding rate of 120 kg/hr to obtain pellets.
i njection nolding machine for the test specinen
measuring the physical:

the nethod for

Lt

The twi n extruder was

and kneadi ng and m xi ng

[err] at a screw rotationa

The

t he nmol di ng conditi ons and
mere the sane as in the

preceding Exanples. The 935%853 T%r ngrbomparatlve Examp eg fisand 127
Example 16 Comparative | Comparative
Example 11 | Example 12
MB-1 25
MB-10 25
Blend ) Pellets of
ABS .
proportions : 75 75 Comparative
AAS Example 6
Heat were used
resistant
ABS
Heat resistant
dimensional change (%) 0.1 0.3 0.1
Length
side 130 10 110
Drop-weight .
impact strength| 7+dth 130 10 120
(cm) side
B
ottom 30 <5 60

side




[err] . - 28 - EXAVPLE 16 AND COVPARATI VE EXAMPLES 11 AND 12 Wth a bl end
as-identified in Table 9, a box-shaped nol ded product having a | ength of
256.1 mMm a width of 165.9 mm a depth of 72.5 nmand a wall thickness of
2.0 mmwas injection-nolded by nmeans of an injection nolding machi ne K-125,
manuf actured by Kawaguchi Tekkou K K. As thgygate for this nolded product,
a direct gate was provided at the center of the bottom surface. The nol di ng

conditions were gipgpggn gelomn The drying of pellets was carried out at
[err] for 3 hour & ABS resin in Exanple 16 and Conparative Exanple

L nd ot Lerr) or BhaR, A% vl BB b 87106 bart b 8ol e "
comprising 60% of SMI- l and 40% of G-1, 2 parts of carbon
black was blended, and the blend was kneaded and mixed by
a twin screw extruder with the same rotational direction
to obtain a black colored rubber-reinforced heat-
resistant resin (B). The conditions for kneading and
mixing were the same as in the preparation of MB-1l. This
rubber-reinforced heat-resistant resin (B) and ABS resin
were dried at 110°C for 3 hours, and at 80°C for 3 hours,
respectively. Then, they were mixed for 5 minutes by a
tumbler in a ratio of 25/75 and then injection-molded
into a meter hood for an automobile (weight of the molded
product: about 500 g) by an injection molding machine
550MG, manufactured by Mitsubishi Heavy Industries Co.,
Ltd. The molding conditions were as follows.

Cylinder temperature: 260°C
~Injection pressure: minimum £illing pressure + 5
kg/cm?G
Injection rate: 70%
Mold temperature: 60°C
Screw: full flight screw
No defects.on appearance such as color
irregularities, flushes, silver streaks or peeling of the
surface layer, were observed.

It is evident that in Examples 1 to 15 of the present



12 were dried at [err] for 3 hours. Cylinder tenperature;: [err] Injection
pressure: mninmumfilling pressure + 5 kg/cnm2G Injection rate: 70% Ml d
tenperature: [err] Screw full flight screw Using this box-shaped nol ded
product, -a heat- resistance test and a drop-wei ght inpact test were
conducted, and the results are shown in Tablg 9. In the heat-resistance
test, the nol ded product was |left in oven ogﬁﬁyr] for 2 hours, then taken
out and left to cool to,[err%_for 24 hours in an atnpsphere_ of 50% RH

wher eupon t he avebtRnEloRnstmreatharpks aney avaenineroiad iBhstefthe - 29

impadt strength of the thermoplastic resin (A) was not
substantially decreased.

Example 9 was better in the moldability than Example
1, with the minimum filliﬁg pressure at the time of the
injection molding was lower by 10 kg/cm?G. Further,
Example 14 indicates that MB-9 has a high glass
transition temperature, and it-can not be used for ABS
resin, but is useful for heat resistant ABS resin.

In Comparative Examples 1 and 2, the rubber-
reinforced heat-resistant resins MB-9 and MB-10 used had
high temperature side glass transition temperatures
higher by more than 60°C than ABS resin, whereby the
impact strength was inferior.

In Comparative Examples 3, 4 and 5, the heat-
resistant copolymers SMI-1, HAS-1 and SMA-1 used,
contained no rubber component, wheréby the impact
strength was poor. Further, no adequate uniformity could
be attained ih the injection molding machine, whereby the
heat resistance was also poor.

Ih Comparative Examples 6 and 10, the compositions
are comparative to Example 1. However, these Comparative
Examples were inferior in the impact strength to Example
1.

Comparative Examples 7, 8 and 9 were comparative to
Examples 2, 3 and 4 in their compositions. However,

these Comparative Examples were inferior in the impact



the length and the width were neasured. In the drop- weight inpact test,
the length side, the width side and the bottom side were cut out, and a
wei ght of 1 kg was dropped thereon, and the hei ght at 50% breakage was

measur ed. - 30 - Table 9 Exanple 16 and Conparative Exanples 11 and 12
Exanpl e 16 Conparative Conparative Exanple % _ Exanple 12 MB-1 25
MB- 10 25 Pellets of Ble ABS .75

75 Conpar ati ve proportions

strength to the Examples.

As compared with Comparative Example 11, Example 16
is superior in the heat fesistance and the drop-weight
impact strength. PFurther, as compared with Comparative
Example 12, it is superior in the drop-weight impact
strength. |

According to the method of the present invention, a
molded heat-resistant resin product excellent in the
heat-resistance and the impact strength can be obtained
economically advantageously, and the method is applicable
to the production of injection molded parts in various
fields, such as automobile parts, electric and electronic
parts, household electric parts and sundries for which

heat-resistant ABS resin has been heretofore employed.
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1. A method for producing a molded heat-resistant resins
product, which comprises injection~molding a
thermopléstic resin (A) and a rubber-reinforced heat-
resistant resin (B) having a high temperature side glass
transition temperature, the difference of which from the
high temperature side glass transition temperature of
said thermoplastic resin (A) is within 60°C,
simultaneously as they are.

2. The method for producing a molded heat-resistant
resin product according to Claim 1, wherein the
thermoplastic resin (A) is a resin comprising a graft
copolymer obtained by copolymerizing to a rubber-like
polymer a monomer mixture comprising an aromatic vinyl
monomer, a vinyl cyanide monomer and a vinyl optional
other copolymerizable vinyl monomers, and copolymer made
of an aromatic vinyl monomer, a vinyl cyanide monomer and
optional other copolymerizable vinyl monomers; and the
rubber-reinforced heat-resistant resin (B) is a resin
comprising a copolymer composed of aromatic vinyl units,
unsatlirated dicarboxylic acid imide derivative units
and/or other copolymerizable vinyl monomer units, a graft
copolymer obtained by copolymerizing to a rubber-like
polymer a monomer mixture comprising an aromatic vinyl
monomer, a vinyl cYanide monomer and optional other
copolymerizable vinyl monomers, and an optional vinyl

copolymer made of an aromatic vinyl monomer, a vinyl



was knea y a twin screw extruders wth i am: IULdL [ond 1l
directio nm I ack col ored rubber-reinfor ced he%f ﬁ“ﬁ,@@é ngls':Nil
(B). The ons for kneading and m xing j4ere the samglas | L
preparation of MB-1. This rubber-reinforced heat-resistant resin (B) and

ABS resin were dried at [err] for 3 hours, d at for
respectively. Thdﬁya?ﬁé? %W%ﬁx%ﬁpf?ﬁ %P?ﬁ 4) QQQ%Xﬂﬁﬁﬁz(gg%iY%ﬁ¥¥)

of 25/ 75 and t hen %&%g |on nol ded into a neter hood for an autonobile
(wei ght of the mol % duct: about 500 g) by an injection nolding machine

550M3, manuf act urfd é"ﬁték‘l&/?hfo gdﬁg té"ﬁ&z‘%‘%d‘éfﬁj ec%_glfs ding

Exanple 17 wll be desc I bed. To tﬂ sin conprising 60% of
SM:- 1 sfidPHa B ﬁ parts of mm“)mﬂ ,mnbl ended and_the bl end

conditions were as fo i nder® t enper at ur e: I on pressure:
mnimum filling prESsHrSrdackUEIF Aing to Claim 1, wherein the

thermoplastic resin (A) is a resin comprising a graft
copolymer obtained by copolymerizing, to from 40 to 70
parts by weight of a rubber-like polymer, from 30_to 60
parts by weight of a monomer mixture comprising from 65
to 80 wt% of an aromatic vinyl monomer, from 20 to 35 wtg
of a vinyl cyanide monomer and from 0 to 10 wtg of
optional other copolymerizable vinyl monomers, and a
vihyl copolymer made of from 65 to 80 wty of an aromatic
vinyl monomer, from 20 to 35 wtg of a vinyl cyanide
monomer and from 0 to 10 wtg of optional other
copolymerizable vinyl monomers; and the rubber-reinforced
heat-resistant resin (B) is a rubber-reinforced resin
comprising at least one heat-resistant copolymer selected
from the group consisting of a copolymer made of from 65
to 80 wtg of a-methylstyrene, from 20 to 35 wts of
acrylonitrilé and from 0 to 10 wt% of other
copolymerizable vinyl monomers, a copolymer made of from
65 to 80 wt$% of styrene, from 15 to 40 wts of maleic
anhydride and from 0 to 10 wt$ of other copolymerizable
vinyl monomers, and a copolymer made of from 40 to 75 wt%
of an aromatic vinyl monomer, from 25 to 60 wt$ of an
unsaturated dicarboxylic imide derivative and from 0 to

10 wt% of other copolymerizable vinyl monomers, and a



I nj ectionprate: -70% Nol d t enper at ur g full flight screw No

def éct s (r)]];]llrls%eet X A as col Ore,l,lmﬂu"";'lﬁwﬂﬂ’ml ushes, silver streaks

or peelinglﬂﬂﬂg e layer, were obsernves. evident that in

Exanples 1 pr esent - 32 - invention, the JEs EEen

was inproved while the inpact strength of thggthernoplas iEH@eggﬁié\ lPwas
a V_than

not substantially decreased. Exanple 9 was better in thejnold

Exanple 1, with the rg.ninumJfilling pressure at the tine of the injection
mol di ng was | ower %frPfo Sepodyer lﬂgﬁh@ﬁé‘@,‘i BYafopelymerigiag: &9 @nhaubbere

has a high glass like polymer a monomer mixture comprising an aromatic
vinyl monomer, a vinyl cyanide monomer and optional other
copolymerizable vinyl monomers, and an optional vinyl
copolymer made of an aromatic vinyl monomer, a vinyl
cyanide monomer and optional other copolymerizable vinyl
monomers, wherein the proportion of the heat-resistant
cdpolymer in said rubber~reinforced heat-resistant resin
(B) is from 50 to 80 wt%, and the rubber-like polymer is
from 10 to 20 wts.

4. The method for producing a molded heat-resistant
resin product according to c1aim 1, wherein the
thermoplastic resin (A) is at least one member selected
from the group consisting of ABS resin, heat-resistant
ABS resin, and AAS resin, and the rubber-reinforced heat-
resistant resin (B) comprises at least one member
selected from the group consisting of a styrene-N-
phenylmaleimide copolymer, a styrene-N-phenylmaleimide-
acrylonitrile copolymer, a styrene-N-phenylmaleimide-
maleic anhydride copolymer, an e«-methylstyrene-
acrylonitrle copolymer and a styrene-maleic anhydride
copolymer, and a graft copolymer obtained by
copolymerizing styrene and acrylonitrile to a rubber-like

polymer.



transition tenperature, and it can not be used for ABS resin, but is useful
for heat resistant ABS resin. In Conparative Exanples 1 and 2, the rubber-
reinforced heat-resistant resins MB-9 and MB-10 used had hi gh tenperature
side glass transition tenperatures higher BY ffore than [err] than ABS
resin, whereby theMpTE@D! FOR PRODUCHRE UNMOLDED. HEATCREBAGRANYE Exanples 3,
4 and 5, the heat- Teésistant copolyNner RESWN- PRODBGTL and SVA- 1 used,
cont ai ned no rubggé f@&@ﬁnent, wher eby The 1Tnpact strength was poor.

Furt her, no adeq ? ormty could be attained in the injection nolding

6 and 10, "t ne. conposi & IREPERERE REPYTRIBS R B8ShencHoatTRRRTRE4Ey FEERRSS

Comart{ ve Exambesalees UALeh! ShubiLIE LAVACL: LRSI o0 TP ©

thermoplastic resin (A) and a rubbef—reinforced heat—-

resistant resin (B) having a high temperature side glass
transition temperature, the difference of which from the
high temperature side glass transition temperature of
said thermoplastic resin (A) is within 60°C,

simultaneously as they are.
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Exanples 2, 3 and 4 in their conpositions However, these Conparative
Exanpl es were inferior in the inpact 33 - strenth~£ﬁ~the:Eyanp~
conpared with Conparative Exanple 11, Exanple 16 i s Superi.otiinst e” heat
resi stance and the- drop melght i npact strength. FurtHher, as co ared mng
Conpar ati ve Exanple 12, i-s superior inlkhe drop- melght 9 §@Q&ﬂgﬂh
According to the nethod of the present invention, a Wnldedfieat reSIStaﬁt
resin product excellent in the heat-resistance and t he i npact  strength can
be obt ai ned econom cal |l y advantageously, and the nmethod is applicable to

t he production of injection nolded parts in various fields, such as

aut onobil e parts, electric and el ectronic :

METHOD FOR PRODUCING A MOLDED HEAT-RESISTANT RESIN .

PRODUCT
The present invention relates to a method for
producing a molded heat-resistant resin product, whereby
a molded product of a heat-resistant resin such as heat-
resistant ABS résin can-eaSily be obtained. The method
of the piesent invention is applicable for the production
of molded products'in various fields such as autoﬁobilé
parts, eléctric.and electronic parts, household electric
parts and sundrles, in whlch heat-resistant ABS resin or
the llke has been used.
As a mgans to 1mprove-the_heat-resistance of ABS

- resin, a:method has been known in which a heat?resistant
cbpolymer havihg high ﬁeat resistance and being‘misciblg
with the ABS resih; such as an e¢-methylstyrene- |
actYloﬁitrile copolymer, a styfeﬁe-maleic anhydride
'copolymer,'g styfegé-n—phenylmaleimide'copolymer or a
styrene-N-phenflmaie{mide-acrylonitrile-copoiymer, is

kneaded.and mixed to the ABS resin. To knead ahd mix



i REFLAVEMENT ohtEl
parts;. househetd-eleetri-c—parts and sundries for which heat-resistant ABS -

resin has been | oyed. 34 CLAIMS 1. A nethod for [ §day61897
a nol ded heat - iggl@"%mmlwroduct , Which conprises injection-nolding
wi t hout pr.ior rnmopl astic resin (A) and a rubber-reinforced
heat-resi stant resin (B) wherein the highest glass transition tenperature
conponent of said rubber-reinforced heat- resistant resin (B) has a gl ass
transition tenperature within [err] above the glass transition tenperature
of the highest glass transition teéenperatuPé conponent of said thernoplastic
resin (A, and whaa@sn sai d thernoplastic resin (A is a resin conprising
(1) a graft copolyner obtained by graft copolynerizing to a rubber pol yner,

a nonomer [l Xt W @eeihbd for producing a molded heat-resistant resin
product, which comprises injection-molding without prior
kneading of a thermoplastic resin (A) and a rubber-reinforced
heat-resistant resin (B) wherein the highest glass transition
temperature component of said rubber-reinforced heat-
reéistant resin (B) has a glass transition temperature within
60°C above the glass transition temperature of the highest
glass transition temperature component of said thermoplastic

- resin (A), and wherein said thermoplastic resin'(A) is a
resin comprising (1) a graft copolymer obtained by graft

~ copolymerizing to a rubber-polymer, a monomer mixture (i) .
comprising an aromatic vinyl monomer, a vihyl cyanide.monomer
and optionally other copolymerizable vinyl monomers, and (2)
a copolymer made from said monomer mixture (i); and the
fubber—reinforced heat~-resistant resin (B) is a preformed
resin comprising (1) a copolymer composed of aromatic vinyl
units, unsaturated dicarboxylic acid imide derivative units
and/or other copolymerizable vinyl monomer units, (2) a graft
=copolymér obtaingd by graft copolymerizing to a rubber
polymer, a monomef mixture comprising an aromatic vinyl
monomer, a vinyl cyanide monomer and optionally other
copolymerizable vinyl monomers, and optionally (3) a vinyl
copolymer made of an aromatic vinyl monomer, a vinyl cyanide

monomer and optionally other copolymerizable vinyl monomers.
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. This Sheet Has Been eﬂlaced :

R



I LT _ AEPLAVEMENT ohk:
conprising an ' ' noner, a vinyl cyanide nononer and
opti onal |y ot mllmmlu)mmumL le vinyl nmononers, and (2) a copol yn@rg§ nkliGe 1997

from said monorter “m Xt uUte °(i J; and the r ubber - r ei nforced heat - r esi st ant

resin (B).is ? preformed resin conprisind5(1) a copol yner conposed of

t t d b
e ok R SRS SRR AR e ched s Pl e B o
obtained by, giddi & ‘?88&!{‘@%'%6“@15&31 UQRE{—?PRWHE%hé‘rHBOﬁEQEhg‘ geuif

conpri si ng- an_ ar ona anrde

opt1 onal | vy} NEE £OPELYRTELRBPLELNG YY) TRNGEREE, cﬁgglgxgefoastsynéa)bf vi nyl

copol ymer de of an aronmat a vi ani de nonomner
optional | yypifere @?{tzﬁ?l etalﬂybmnmooerar?o pares By Jéﬁgﬁetbﬂda.for
S

pr oduci ng a nol ded” heat-resistant resin

"~ rubber polymer, from 30 to 60 parts by weight of a monomer
mixture (i) comprising from 65 to 80 wt$ of an aromatic vinyl
monomer, from 20 to 35 wtg of a vinyl cyanide monomer and
from 0 to 10 wtg of optionally other copoljmerizable vinyl
monomers, and (2) a vinyl copolymer made of said monomer
mi#ture (i); and the rubber-reinforced heat-resistant resin
(B) is a rubber-reinforced resin comprising (1) at least one
heat-resistant copolymér selected from the group consisting
of (a) a copolymer made of from 65 to 80 wts of o- _
methylstyrene, from 20 to 35 wtg of acrylonitrile and from 0
to 10 wt$ of other copolymerizable vinyl monomers, (b) a
copolymer made of from 65 to 80 wty of styrene, from 15 to 40
wt% of maleic anhydride and from 0 to 10 wt$ of other
copolymerizable vinyl'monomers, and (c) a copolymer made of
from 40 to.75 wt$ of an aromatic vinyl monomer, from 25 to 60
wt% of an unsaturated dicarboxylic imide derivative and from
0 to 10 wt$ of other copolymerizable vinyl monomers, and (2)
a graft copolymer ébtained by graft copolymerizing to a
rubber polymer, a monomer mixture comprising an aromatic
vinyl monomer, a vinyl cyanide monomer and optionally other
copolymerizable vinyl monomers, and optionally (3) a vinyl
copolymer made of an aromatic vinyl monomer, a vinyl cyanide
monomer and optionally other copolymerizable vinyl monomers,

wherein the proportion of the heat-resistant copolymer in

Sheet Has Been Re laced
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product a u“g 1, wherein the thernoplastic resin (A) is a
resin co mﬂm&l‘m t copol yner obtained by graft copolyner $ AYG 1997
from40 to part s "by Swei ght of a rubber polynmer, from30 to 60 parts by
wei ght of a nmononer m xture (i) conpr|3|%ﬁ)fron165 to 80 wt% of an aronmatic

vi nyl .monoggiq fﬁﬂﬂégﬂréﬂnéérﬂﬁabHéa@-Y%?YEtSH@”&QQzHDPﬁgﬁi gﬁ?@f961Qot°

10 wt % of .optionally other copolynerizable vinyl nononer ) a vinyl

copol ymer gedet®f §ﬂddtn@n@asbem%6yyﬁeflis £pEmt D8 eybherwe gl nf or ced
heat-resistant resin (B) is a rubber-reinforced resin conprising.(l) at

| east one BeatThesmethod fopopys@ucingesatmdldeanhblit-gesiptandsrésing of
(a) a copolyner nade of from65 to 80 wt% of a- nethylstyrene, from20 to
35 wt % of produchi accordimg €oo@ifimol 1Owhefebh bhéetherpopyasticabésimi nyl
nononers, (b) a copol yner nade of from65 to 80 wt% of styrene, from15 to
40 wt % of @) els ahhieastconpdnember osebectedt from bthacgreoupoconeiskinge

vi nyl. nononers, and (c) a copolymer nmade_of from40 to 75 wt % of an

aromati c V¢ﬁy$B§Dﬁg§%¢ $¢@hfggs%§tggt ABS resin, and AAS resin, and

the rubber-reinforced heat-resistant resin (B) comprises at

- least one member selected from the group cdnsisting of a
styrene-N-phenylmaleimide copolymer, a styrene-N-
phenylmaleimide—acrylonitrile copolymer, a styrene-N-
phenylmaleimide-maleic anhydride copolymer, an o-
methylstyrene—acrylonitrile copolymer and styrene-maleic
anhydride copolymer, and a graft copolymer obtained by
copolymerizing styrene and acrylonitrile to a rubber polymek.

.4. A molded heat-resistant resin product made by the method

‘\

i

of Claim 1.



wt % of ...an unsaturated dicarboxylic inmde derivative and fromO to 10 w % of .
ot er ‘copol yneri zabl e vinyl nononers, and (2) a graft copol yner obtained by
graft copolynerizing to a rubber polyner, a nononer m xture conprising an
aromatic vinyl nononer, a vinyl cyanide nononmer and optionally other

copol yneri zabl e vinyl nononers, and optionally (3) a vinyl copol yner nade
of an aromatic vinyl nononmer, a vinyl cyanide nononer and optionally other
copol yneri zabl e vinyl nononers, wherein the proportion of the

heat -resi stant copolyner in .36 said r er-reinforced heat-resistant
resin (B) is from50 to 80 wt% and the rubber polyner is from10 to 20
w % 3. The metHeAIMDHr produci ng a nol ded heat-resistant resin product
according to Claim1l, wherein the thernoplastic resin (A) is at |east one
menber selkct Al Methed tonrpegdwoing sa imelded heat-resistant resin

product, which'comprises injection-molding without prior
kneading of a thermoplastic resin (A) and a rubber-reinforced
heat;resistant resin (B) wherein the highest glass transition
temperature component of said rubber-reinforced heat-
resistant resin (B) has a glass transition temperature within
o 60°C above the glass transition temperature of the highest
glass transition temperature component of said thermoplastic
resin (A), and wherein said thermoplastic resin (A) is a
resin comprising (1) a graft copolymer obtained by graft
copolymerizing to a rubber polymei, a monomer mixture (i)
comprising an aromatic vinyl monomer, a vinyl cyanide monomer
and optionally other copolymerizable wvinyl monomers, and (2)
a copolymer made from said monomer mixture (i); and the
rubber-reinforced heat—resistant resin (B) is.é preformed
resin comprising (1) a copolymer composed of aromatic vinyl
units, unsaturated dicarboxylic acid imide derivative gnits
and/or other copolymerizable vinyl monomer units, (2) a graft
copolymer obtained by graft copolymérizing to a rubber
polyﬁer, a monomer mixture-compriéing an aromatic vinyl
monomer, a vinyl cyanide monomer and optionally other
copolymerizable vinyl monomers, and optionally (3) a vinyl
qopolymer madé of an aromatic vinyl monomer, a vinyl cyanide

monomer and optionally other copolymerizable wvinyl monomers.

) DA This s the replacement sheet
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of ABS.tesin, heat-resistant ABS resin, and AAS resin, and the
rubber-reinforced heat-resistant resin (B) conprises at |east one nenber
selected fromthe group consisting of a styrene-N phenyl nal ei m de
copolynmer, a styrene-N phenyl nal ei mi de-acrylonitrile copolynmer, a
styrene-N- phenyl mal ei ni de- mal ei ¢ anhydr & copol yner, an a-

met hyl styrgne- @ﬁéanS?%x&&i ESr:gﬁgShXEFE?an é&)ﬁ%ﬁ“ﬁ Q@'—%%ﬁ'%%@r EQEm

copol yner, and a graft copo ned by copo yner Zing styrenée and
acryl oni t rpksaﬁetaaeeepeineous"eialﬂ 1A waleéaqnh%ﬁte kRertbpihsige PeRipduct

made by the nethod of

(A) is a resin comprising (1) a graft copolymer obtained by
graft copolymeriZing,'to from 40 to 70 parts by weight of a
rubber polymer, from 30 to 60 parts by weight of a monomer
mixture (i) comprising from 65 to 80 wty of an aromatid vinyl
monomer, from 20 to 35 wty of a vinyl cyanide monomer and
fram 0 to 10 wts of optionally other copolymerizable vinyl
monomers, and (2) é vinyl copolymer made of said monomer
mixture (i); and the fubbe;—reinforced heat-resistant resin
(B) is a rubber-reinforced resin comprising (1) at least one
heat-resistént copolymer selected from the group consisting
of (a) a copolymer made of from 65 to 80 ﬁt% of a-
methylstyrene, from 20 to 35 wt% of acrylonitrile and from 0
to 10 wty of other copolymerizable vinyl monomers, (b) a
copolymer made of from 65 to 80 wty of styrene, f£rom 15 to 40
wé% of maleic anhydride and from 0 to 10 wtg of other
copolymerizable vinyl monomers, and (c) a copolymer made of

\_ from 40 to 75 wt% of an aromatic vinyl monomer, from 25 to 60
wts of an unsaturated dicarboxylic imide derivative and from
0 to 10 wt$ of other copolymerizable vinyl monomers, and (2)
a graft copolymer obtained by graft copolymerizing to a.
rubber polymer, a monomer mixture comprising an aromatic
vinyl monomer, a vinyl cyanide monomer and optionally other
copolymerizable vinyl monomers, and optionally (3) a vinyl
copolymer made of an aromatic vinyl monomer, a vinyl cyanide
mbnomer and optionally other copélymerizable vinyl monomers,

wherein the proportion of the heat-resistant copolymer in

1 it cmen o
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said rubber-reinforced heat-resistant resin (B) is from 50 to
80 wts, and the rubber polymer is from 10 to 20 wts.

3. The method for producing a molded heat-resistant resin
product'according to Claim 1, wherein the thermoplastic resin
(A) is at least one member selected from the group consisting
of ABS resin, heat-reSistant ABS resin, and AAS resin, and
the rubber-reinforced heat—resisﬁant resin (B) comprises at
least one member selected from the group cqnsisting of a
styrene~-N-phenylmaleimide copolymer, a styrene-N-
phenylmaleimide-acrylonitrile copolymer, a styrene-N-
phenylmaleimide-maleic anhydride copolymer, an q-
méthylstyrene-acrylonitrile copolymer and styrene-maleic
anhydride copoiymer, and a graft copolymer obtained by
copolymerizing styrene and acrylonitrile to a rﬁbber polymei.
4. A molded heat-resistant resin product made by the method

of Claim 1.
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