1 THERMOPLASTI C RESI N COVPOSI TI ON FOR AUTOMOTI VE PARTS Field of the
Fnvention The present invention concerns a thernoplastic resin conposition
for autonotive parts containing poly(phenylene ether) resin and a specific
styrenic resin. In particular, it concerns a thernoplastic resin
conposition for autonotive parts which is suitable for manufacturing
various types of autonotive parts and has excellent chem cal resistance,
excel l ent inpact resistance, and inprpved noldability in that it does not
peel in sheets when nolded. Brief Description of the Related Art

Pol y(phenyl ene ether), which is known to be a thernoplastic resin with
excel |l ent nmechani cal properties, thermal resistance, electrical properties,
di rensional stability, and the like, is widely used in autonotive,

el ectrical, JrAERMOPLASTIC RESIN COMPOSITION, FORAUTOMOTIMEPARTS of t en used
I n autonotive parts, especially when high thermal resistance and i npact
resi stance are required. However, although this resin conposition has the
advant ages nenti oned herei nabove, it al so has drawbacks such as poor

nol dability. A conventional approach to inproving noldability is the use
of styrenic resin blends. Although blends of poly(phenylene ether) and
styreni c resins have dininished@ﬂﬁﬂxﬁ&ﬂﬂ!&ﬁ!&ﬁnce, t hey show mar ked

i nprovenents iy noldabilit ermtti the desited nolded articles to be
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concerns a thermoplastic resin composition for automotive parts which is suitable for
manufacturing various types of automotive parts and has excellent chemical resistance,
excellent impact resistance, and improved moldability in that it does not peel in sheets
when molded. _

Brief Description of the Related Art

Poly(phenylene ether), which is known to be a thermoplastic resin with excellent

mechanical properties, thermal resistance, electrical properties, dimensional stability, and
the like, is widely used in automotive, electrical, and elecironic parts.

Poly(phenylene ether) resin is often used in automotive parts, especially when
high thermal resistance and impact resistance are required. However, aithough this resin
conuxmﬁknlhm;ﬂm:mhmnMstxmmnkmcdtmnﬁnﬂmnm,itaholum drawbacks such as
poor moldability. A conventional approach to improving moldability is the use of
styrenic resin blends. Although blends of poly(phenylene ether) and styrenic resins have
diminished thermal resistance, they show marked improvements in moldability,
permitting the desired molded articles to be obtained easily.

Many automotive parts, in particular, tend to be large, and resin compositions

with moldability improved by this riethod are widely used for them. However, because



of the environnent in which autonotive parts are used, oil, wax, certain
érgani c solvents, and the like often build up on them adding chem cal
resistance to the list of required properties. Mldability can be inproved
by bl ending styrenic resin or rubber-nodified styrenic resin into such
conpositions, and rubber-nodified styrenic resin is often used anyway
because it is useful for inparting inpact resistance. Such rubber-nodified
styrenic resin contains graft-polynerized rubber-nodified styrenic resin,
with the comonly used rubber conmponent and styrenic resin being

pol ybut adi ene and styrene, respectively. Al though inpact resistance
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it does not improve impact resistance that much. Many patent applications have been
filed on such compositions, all of which use rubber-modified styrene resin in which the
practical range of the rubber content is 4-12 percent.

When the impact resistance of such compositions is insufficient, the conventional
remedy is to add styrene-butadiene copolymers having a diblock or triblock structure or
other elastomers to the composition later. Such techniques are actually used in the prior
art.

However, although such measures improve impact resistance, they do not provide
a satisfactory remedy because they allow sheet-like peeling to occur in molded articles if
the elastomers are added in sufficient amounts.

Conventional methods of improving chemical resistance include the use of
polyolefin resins such as polyethylene and polypropylene, long-chain aliphatic esters and
their metal salts, liquid paraffin, wax, and the like, but these substances usually have poor
compatibility and can be expected to cause bleed out and sheet-like peeling when the

composition is molded, rendering such improvement methods less than desirable.



3 The object of the present invention is to provide a resin conposition
that, as described herei nabove, does not peel in sheets, has good cheni cal
resi stance and inpact resistance, and is especially well suited for use in
autonotive parts. Summary of the Invention The probl em addressed by the

i nvention is solved by a thernoplastic resin conposition for autonotive
parts conprising (A 20-80% pol y(phenyl ene ether) resin and (B) a specific
styrenic resin. Detailed Description of the Invention The present invention
i s described in detail hereinbelow. A& conventional pol y(phenyl ene et her)
resin is used in the invention, for exanple, the polynmer described by the
followng formula. [err] wherein Rlerr], Rerr], Rerr], and R err] denote
nmonoval ent subEld pbjeett ef thel presentl ifiventiomiv ty prgudde geresinhednamsition athity | as

groups, al koxy .groups, and hal oal kyl groups and, hal gal koxy groups i n which
the hal ogtkiﬂfﬁe& 15F sn&res Moh gecA 1l sgf&&aﬁaﬁ gerd, phegical Jgsistanc And dmBad at ons
and a ter .ié{a){cec ' liteB F65GR2 | n i nteger indicating
t he degre‘teeko pé%%sﬁﬁﬁjnﬁdggﬂfangrs gé%%‘?tp%‘ggvéowhi s general formula

may be used singly or in conbgasimansofthetinvestionore. In preferred specific
exanpl es, R[errL@and R[e;qgr are -al kyl groups wth one to four carbon atons,

and R3 and R4 The prgblemgaddressed, byy theginyemionyis solved btyo af thermeplastionresinons .

Exampl es j ncl ude ly(2. 6-di nethyl -1 4- I e her ol 6:
i o hyt - 03Pt nfr b Pl o AT PYOU poplobenRr i andhe
pol y(2, 6- (Bl Bific styréni® by | ene) ether, and
pol y(2-et hyl - 6-propyl -1, 4- phenyl ene) ether.
Detailed Description of the Invention

The present invention is described inm detail hereinbelow. A conventional

poly(phenylene ether) resin is used in the invention, for example, the polymer described
by the following formula.

R R1
O

R4 Rs
n

wherein R,, R;, R;, and R, denote monovalent substituents selected from among
hydrogen, halogen, alkyl groups, alkoxy groups, and haloalkyl groups and haloalkoxy
groups in which the halogen atom and phenyl ring are separated by at least two carbon
atoms and a tertiary carbon atom is not present, and n is an integer indicating the degree
of polymerization. Polymers described by this general formula may be used singly or in
combinations of two or more. In preferred specific examples, R, and R, are alkyl groups
with one to four carbon atoms, and R, and R, are hydrogen or alkyl groups with one to
four carbon atoms. Examples include poly(2,6-dimethyl-1,4-phenylene) ether, poly(2,6-
diethyl-1,4-phenylene) ether, poly(2-methyl-6-ethyl-1,4-phenylene) ether, poly(2,6-
dipropyl-1,4-phenylene) ether, and poly(2-ethyl-6-propyl-1,4-phenylene) ether.



4 The pol y(phenyl ene ether) resin poly(2,6-dinethyl-1,4-phenyl ene) ether is
éspecially preferred. An exanple of a poly(phenylene ether) copolyner is a
copol ymer containing al kyl -3-substituted phenol, for exanple,
2,3,6-trinethyl phenol, in sone of its phenylene ether repeating units,
exanpl es of which are cited hereinabove. Copolyners in which styrenic
conpounds are grafted onto these pol y(phenyl ene ether)s may al so be used.
Such graft conmpounds can be obtained by grafting, for exanple, styrene,
[err]- nethylstyrene, vinyltoluene, or &£hlorosytrene onto the above-cited
pol y(phenyl ene ether)s. The styrenic resin used in the present invention
must contain at |east 25 percent by weight of a repeating structural unit
derived from aThe npblyéphemgienec ettenmpomsid gely(2,bidindethyi-1.4mphenyMne) eétherR is s
hydrogen or an_al kyl groyp with one to four carbon atons, Z is hal ogen or a
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pol ybut adi ene, pol yisoprene, butyl rubber, EPDM rubber, ethylene- propylene
copol ymer whiclx styeanic gesppounds gre, stafted ate these polyiehepyieas sHeDSs mayoalso ber
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and di vi netiee)szene. Another resin preferred for this invention is

The styrenic resin used in the present invention must contain at least 25 percent by

weight of a repeating structural unit derived from a vinyl aromatic compound described

by
A(RC—CHZ
Z(p)

‘wherein R is hydrogen or an alkyl group with one to four carbon atoms, Z is halogen or a
substituent with one to four carbon atoms, and p is an .integer ranging from 0 to 5. Such
polystyrenic resins may be, for example, styrenic polymers in which styrene is modified
by interaction with styrene, a derivative thereof, or a natural or synthetic elastomeric
substance such as poiybuta&iene, polyisoprene, butyl rubber, EPDM rubber, ethylene-
propylene copolymer, natural rubber, polysulfide rubber, polyurethane rubber, or
epichlorohydrin, or a styrene-conmtaining copolymer such as styrene-acrylonitrile
dopolymcrs, styrene-butadiene copolymers, styrene-maleic anhydride copolymers,

styrene-acrylonitrile-butadiene terpolymers, poly(o-methyl styrene), or copolymers of

ethylvinylbenzene and divinylbenzene. Another resin preferred for this invention is



rubber-nodi fied polystyrene with 12-20 percent by weight grafts of

pol ybut adi ene rubber or EPDM rubber. At this point, the content of the
rubber conponent in the rubber-nodified styrenic resin should be addressed.
Al t hough the practical conventional range for the rubber conponent has been
4-12 percent, rubber-nodified styrenic resin with the consi derably higher
rubber content of 12-20 percent is used in the present invention. The
present inventors were able to solve the various problens of the prior art
aut onotive parts this hi gh-rubber-cont@nt, rubber-nodified styrenic resin.
The first problemthat was solved is substantially | mprovi ng chem cal

resi stance. Chemi cal resistance is 5-10 tines greater than in conventional
r ubber - rrmltbbd:rauocﬁﬁyd polystyreps iwith 12-20 percent tblyeweight rgrafist ofofolybutaddliqme ket .
Surpr|S|n é%? @Q cal resistance is substantially inproved over resins to
whi ch con %) %bber copol yners are added in addition to conventiona

rubber-nodifie thﬁl t
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probl em that was sol ved is inproving m)l dability.” The conventio approach

has been highsubbrireontent, |mhMcm0d€mdst)HmereMen it was insufficient, by

addi ng convent rubber - podi fi eYI QE n,addition to

rubber - nodi f i eé‘?xg W twas solv su stannally improving chemical resistance.
Chemical resistance is 5-10 times greater than in conventional rubber-modified styrenic

resins with a rubber content of 4-12 percent. Surprisingly, chemical resistance is
substantially improved over resins to which conventional rubber copolymers are added in
addition to conventional rubber-modified styrenic copolymers.

That is to say that chemical resistance can be substantially altered by the selection
of specific rubber-modified styrenic resins, even if the rubber content in the composition
as a whole is the same. (Here, "composition" refers to the blend comprising
poly(phenylene ether), rubber-modified styrenic resin, and other rubber copolymers as
desired). The use of rubber-modified styrenic resin with a rubber content of 12-20
percent is therefore an essential condition for obtaining a high degree of chemical

The second problem that was solved is improving moldability. The conventional
approach has been to supplement impact resistance, when it was insufficient, by adding
conventional rubber-modified copolymer in addition to rubber-modified styrenic resin,
but the additives were not always sufficiently compatible {with the poly(phenylene ether)
composition] and led to problems such as sheet-like peeling of the molded resin. The use

of high-rubber-content, rubber-modified styrenic resin, as in the present invention, makes



but the additives were not always sufficiently conpatible [wth the

pol y(phenyl ene ether) conposition] and |l ed to problens such as sheet-Iike
peel i ng of the nolded resin. The use of high-rubber-content,
rubber-nodified styrenic resin, as in the present invention, makes 6 it
unnecessary to add ot her rubber copolyners |ater, thereby solving problens
of conpatibility and elimnating trouble during nolding. Their use al so
makes it possible to obtain extrenely useful resin conpositions which

mai ntai n excell ent inpact resistance. The mxing ratio of styrenic resin to
pol y(phenyl ene ether) resin should preferably be in the range in which the
excel l ent properties of the poly(phenylene ether) resin are not | ost.
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dashboar ds§0-2pérbext by weight of styrenjc msid acowsedt ri m exterior parts such as

bunpers and wheel covers; electrical and el ectroni ¢ .parts;. heat-resi.stant
structural par tBecagse Qfﬁge snyjrammentipwhich they -are, used; Hg‘g ﬁesmalet B apPRRUVE\ e

t he resingggq Lt :l 00, 2?55@ LeVi s Sandt  Mmay
contain varl ougsdreu ergaﬁgfﬁ?%gﬁgggiaggééfcgg@fcgir {C-)éélfs e '?ﬁ@t&&ttﬁggﬁ%ﬁ)gp{li es
of the  good moldability. The resin composition for automotive parts of the invention satisfies

these requirements. Automotive parts made of this resin composition satisfy these
requirements outstandingly and provide high-quality molded parts. |

There are no particular restrictions on the type of automotive parts made with the
composition of the invention, but examples include interior parts such as instrument
panels, center panels, dashboards, dashboard components, and door trim; exterior parts
such as bumpers and wheel covers; electrical and electronic parts; heat-resistant structural
parts for the engine compartment; housings; and the like.

When the resin composition of the invention is used for automotive parts, it may
contain various rubber additives as desired, provided that the properties of the
composition are not compromised. There are no particular restrictions on the rubber
component used, but styrenic elastomers or modified olefinic elastomers are preferred
from the standpoint of compatibility. The amounts in which the elastomeric component is
used must be determined carefully. As described hereinabove, it is undesirable to add
excessive amounts of the rubber component since the rubber will not necessarily be
sufficiently compatible with the resin composition of the invention. A suitable amount of

rubber component to add is less than 10 percent by weight.



conposition are not conprom sed. There are no particular restrictions on
the rubber conponent used, but styrenic elastoners or nodified olefinic

el astonmers are preferred fromthe standpoint of conpatibility. The anmounts
in which the elastoneric conponent is used nust be determ ned carefully. As
descri bed hereinabove, it is undesirable to add excessive ampbunts of the
rubber conponent since the rubber will not necessarily be sufficiently
conpatible with the resin conpositiongof the invention. A suitable anmount
of rubber conponent to add is | ess than 10 percent by wei ght. 7 The
styrenic elastoners, which are known in the art, are block copolynmers with
a di ene rubber center block such as pol ybutadi ene and a pol yvinyl aromatic
hydr ocar bon endltisi SRrnis glastomersy, ovhich gredmewndn thenary, areplask copolymersrwitinai c
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el ast omer smay beMike br differen pblyfilersoer cent, preferably 90 percent, of the

al i phatic doubl e bonds have been saturated may be used as the styrenic
el astomer. The The iconternbiockeisn fap cadmpler ancelagtomeris polymer cvopsisting of ofort hese
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mixture thereof. The block copolymer may have any structure, for example, a linear or
tele-radial structure.
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The hydrogenated forms of the above-mentioned styrenic elastomers in which at
least 80 percent, preferably 90 percent, of the aliphatic double bonds have been saturated
may be used as the styrenic elastomer. The ratios and mean molecular weights of the

"~ components of these block copolymers may vary over a wide range, but the molecular
weight of the center block should be larger than the total molecular weight of the end
blocks. For example, it is preferred to form the block copolymer of end blocks baving a
mean molecular weight of approximately 4,000-115,000 and center blocks having a mean
molecular weight of approximately 20,000-450,000.

It is tﬁore preferred that the end blocks have a mean molecular weight of
approximately 8,000-60,000 and the center blocks have a mean molecular weight of
approximately 50,000-300,000. It is preferred that the end blocks constitute 2-33 percent
by weight, more preferably 5-30 percent by weight, of the copolymer. The preferred
copolymer has a butadiene center block and is formed from a copolymer in which 35-55
percent of the butadiene carbon atoms, more preferably 40-50 percent, form a vinyl side

chain. Styrenic elastomers especially preferred in the invention are styrenic thermoplastic



wei ght of the center block should be |arger than the total nol ecul ar wei ght
of the end bl ocks. For exanple, it is preferred to formthe bl ock copol yner
of end bl ocks having a nean nol ecul ar wei ght of approxi mately 4,000-115, 000
and center bl ocks having a nean nol ecul ar wei ght of approxinmately

20, 000450, 000. It is nore preferred that the end bl ocks have a nean

nol ecul ar wei ght of approxinmately 8, 000-60, 000 and the center bl ocks have a
mean nol ecul ar wei ght of approxinatel 8 50, 000-300,000. It is preferred that
the end bl ocks constitute 2-33 percent by weight, nore preferably 5-30
percent by weight, of the copolyner. The preferred copol ynmer has a
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Specific examples of the unsaturated carboxylic acid ester portion are acrylic acid esters

such as ethyl acrylate, methyl acrylate, 2-ethylhexyl acrylate, and stearyl acrylate.

There are no particular restrictions on the weight ratio of ethylene and acrylate,
although a range of 10:1 to 1:10 is preferred, with 5:1 to 1:5 being more preferred.

The unsaturated carboxylic acid ester copolymer preferred for use in the invention
is ethylene-ethyl acrylate copolymer with a number average molecular weight ranging
from 1,000 to 50,000. This range is preferred because if the number average molecular
weight exceeds 50,000, flowability is diminished, and if it is less than 1,000, mechanical
properties are compromised. |

The monomer grafted to this ethylene-unsaturated dicarboxylic acid ester
copolymer may be one or more compounds selected from among unsaturated dicarboxylic
acids and their derivatives. Examples of unsaturated dicarboxylic acids and their
derivatives include unsaturated dicarboxylic acids such as maleic acid, tetrahydrophthalic
acid, itaconic acid, citroconic acid, crotonic acid, isocrotonic acid, and nadic acid, and
their derivatives, for example, acid halides, amides, imides, anhydrides, and esters.

Specific examples of derivatives include malonyl chloride, maleimide, maleic anhydride,



There are no particular restrictions on the weight ratio of ethylene and
acryl ate, although a range of 10:1 to 1:10 is preferred, with 5:1 to 1:5
bei ng nore preferred. The unsaturated carboxylic acid ester copol yner
preferred for use in the invention is ethylene-ethyl acrylate copol yner

W th a nunber average nol ecul ar wei ght ranging from 1,000 to 50,000. This
range i s preferred because if the nunber average nol ecul ar wei ght exceeds
50, 000, flowability is dimnished, andgif it is |less than 1,000, nechani cal
properties are conprom sed. The nononer grafted to this

et hyl ene-unsat urated di carboxylic acid ester copolynmer nmay be one or nore
conpounds sel ected from anong unsaturated di carboxylic acids and their
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derivati vegid es:ém?om@md a ghifiirig ebactioiPpefofing® by diebtlyt m2tthgd bt diRsolving®
citraconi c anhydride, nononethyl nal eate, and dinethyl maleate. O these,
anhydr i desingolvept anethydenc-orplefin eapelymenansd/tien adding,a fieadaadical initiator and thei ng
et hyl ene- cAteat areationtl G Rgiont ok et BB Jorien cXader oF Hoeddeg may
Lenct o PRRATRMR el 10, of 0 Ssolving 0 solvent
and the above- nErimmples dofy rfedetradioslonnitiators \iscladd cipaic Jseroxid@acahar organic
extruder, or kneader nmay be used for the grafting reaction. Exanples of
free-r adi cBrestenss fortexasiplen benroy] perguide cohperobsnzarlspeanwide rdicmny peroxide, di-
tert-butyl  peroxide,  2,5-dimethyl-2,5-di(peroxybenzoate)hexene-3, 1,4-bis(tert-
butylperoxyisopropyl)benzene, lauroyl peroxide, tert-butyl peracetate, 2,5-dimethyl-2,5-
di(tert-butyl peroxy)hexene-3, 2,5-dimethyl-2,5-di(tert-butyl peroxy)hexane, tert-butyl
perbenzoate, tert-butyl perphenyl acetate, tert-butyl perisobutyrate, tert-butyl per-sec-
octoate, tert-butyl perpivalate, cumyl perpivalate, and tert-butyl perdiethyl acetate, as well
as azo compounds, for example, azobisisobutyronitrile, and dimethyl azoisobutyrate.
Among them, dialkyl peroxides such as dicumyl peroxide, di-tert-butyl peroxide, 2,5-
dimethyl-2,5-di(tert-butyl peroxy)hexane-3, 2,5-dimethyl-2,5-di(tert-peroxy)hexane, and
1,4-bis(tert-butylperoxyisopropyl) are preferred.

As for the blending ratio for the ethylene-unsaturated carboxylic acid ester
copolymer in the resin composition of the invention, it is preferred to add 0.5-10 parts by
weight per 100 parts by weight of the resin composition of poly(phenylene ether) resin or
polystyrene resin. If less than 0.5 percent by weight is added, chemical resistance will be
insufficient, and if more than 10 parts by weight is added, it is conducive to molding
problems such as peeling in sheets. There are no particular restrictions on the blending
ratio for the styrenic elastomer and the ethylene-unsaturated carboxylic acid copolymer,
although it is preferred to use the two together.




peresters, for exanple, benzoyl peroxide, chlorobenzoyl peroxide, dicunyl
peroxide, di- tert-butyl per oxi de,

2, 5-di met hyl - 2, 5-di (per oxybenzoat e) hexene- 3, 1,4-bis(tert- :

but yl per oxyi sopropyl ) benzene, | auroyl peroxide, tert-butyl peracetate,
2,5-dinmethyl-2,5- di(tert-butyl peroxy)hexene-3,

2,5-dinmethyl-2,5-di (tert-butyl peroxy)hexane, tert-butyl perbenzoate,
tert-butyl perphenyl acetate, tert-butyl perisobutyrate, tert-butyl
per-sec- octoate, tert-butyl perpival al@®, cunyl perpivalate, and tert-butyl
perdi ethyl acetate, as well as azo compounds, for exanple,

azobi si sobutyronitrile, and di nethyl azoi sobutyrate. Anong them di al kyl
per oxi des such iy ethylphe-mesamxdteiccarboxylie atid kistey coptdyrhet withou? tHe styrenic

di methyl -2 5-di (tert-butyl peroxy)hexane-3, .

2, 5-di met Iejastomes results iy Yerp mIcagey)BraYR@ENt 4n dmpact resistance.

1,4-bis(tert-b EOXYLSOpT, r refecred. As for the blenging ratio
for the ethyl em&lﬁw ! f@ﬁ;%,?@?rg& FIEQCHe 285 |§5|ﬁ€rasigllps§ &]@e%esi n
conposi ti Qiyd ardonchleny 8Ad P&@iculh& dnfl AMPRdUs Feinttcg helnte wich RIS hita el ght
per 100 parts by weight of the resin conposition of poly(phenylene ether)
resin or pwdliastopite;rolay, and glasy Heatls; aeayt earsed) irbthe eesirecampwgitioniofj e inventidned,
chem cal resistance will be insufficient, and if nore than 10 pajts

Serant i s addedt 1 prefiered R Bose oG FEFHth Bn ameanth O ha oy b0
sheets. T =3 y Gatsa; oy Ny, | | t he
styrenic astbgnvgﬁlélgﬁ%@ti ?u%ﬁet h); I%ﬁ%ﬁr@%ﬁ?ﬁ?‘gdkégg%%ﬁ%@g %@g{é%mr ,

al t hough iéxcesl 100qfaets by drdight becausdmoldabilityog dirhisished. 10 Addi ng
et hyl ene-unsaturated carboxylic acid ester copolyner wthout the styrenic
el ast omer r esul Other additives maw he usadnisy O sefith compositignaef: the drvestiom provided

Rei nforcin ents, for ampl e, .. fibrous reinforci ng._agents ch. as gl ass

fibers and&étgﬁsgﬁoqcpbe f %%@DWFFPBW&@ °8ﬁ‘8’°é?ﬁ8"rdp hgﬁ”g&ﬁ%ﬁ WF@#% Py agent s

such as t ajifes, Mileds, antioxidants, lubricants, parting agents, plasticizers, flame-retardants,
flowability enhancers, and antistatic agents.

There are no particular restrictions on the method used to mannfacture the resin
composition of the invention. Conventional methods may be used, with melt-mixing
being preferred. For example, a kneading extruder, Banbury mixer, roller, or kneader
may be used to manufacture the composition.

Examples

Worki les 1-3

The 'poly(phenylene ether) resin (PPE) used in the working examples was
pdly(2,6-dimeﬂ1yl—1,4—-phcn){lene) ether with an intrinsic viscosity of 0.46 dL/g at 30°C in
chioroform. The rubber-modified styrenic resin used was high-impact polystyrene
(HIPS) containing 14 percent by weight of polybutadiene in the form of a grafted
elastomer in the poiystyrene matrix and having a melt flow of 4.5 g/10 min at 5§ kg and
200°C (HIPS-1).



wol | astonite, clay, and gl ass beads, nmay be used in the resin conposition
of the invention. It is preferred to blend these reinforcing agents in
anounts of no nore than 100 parts by weight per 100 parts of the resin
conposition. It is undesirable for the anount to exceed 100 parts by wei ght
because noldability is dimnished. Gther additives may be used in the resin
conposition of the invention, provided that the properties of the
conposition are not conprom sed. Exanpl es include pignments, dyes, fillers,
antioxi dants, lubricants, parting agertls, plasticizers, flane-retardants,
flowability enhancers, and antistatic agents. There are no particul ar
restrictions on the nethod used to manufacture the resin conposition of the
i nventi on. ConvBhetstyresit elastbimerisusad for Hstetisdditionivére SBBS (trateriang: IERATON

a _kneadi ng extruder, Banbu;%_nixer, roller, or

preferred. For ex e, .

kneader nﬁflg%"@’%%@a&mc?wtb \ adename:
Exanples 1 n ro~ I €84 PPE). i . ki ng
exanpl es mgng%h# g@é h@?é.hL -%hc)éoriy@r‘?gs&agt%'r 9@\?’??&&5{\% 'Si C
viscosity of 0.Aferdhé Goripondfifs S¥erd Sispdrsedind miked i thé geoﬁobﬁmrshmﬁm Tasle
styrenic resin used was high-inpact polystyrene (H PS) containing 14

per cent byl, ’kgygwere pellesized 828 Cawith 2 twiniserepoextudér.a grafted el astomer in
t he pol ystyrene matri x and having a |t flowof 4.5 g/10 min at 5 kg and

200[err]C (HIPS-1). The styrenic el2¥ediers used for later addition were
SEBS (tra : ({ﬁﬁﬁ éxag@ﬂ%' | Chem cal Co., rubber content: 66
percent by we qf’ut{ a}%&%ra na'me; CARYFLEX TR 1101, Shell Chem cal
Co., rubberf content: 70 pgrcent by wei ght Working Example
Component 1 2 3

PPE 40 40 40

HIPS - 1 60 60 60

HIPS -2

HIPS -3

SEBS 6

SBS . 5

Rubber content of composition (wt%) 8.4 12 12

The resultant pellets were molded with an injection molder at a cylinder temperature
of 270°C and injection pressure of 1,000 kg/cm?, and their physical properties were
measured. A molded sheet, 1,000 mm (long) by 100 mm (wide) by 3 mm (thick) was
made to approximate an actual large-size automotive part, and the molded article was
inspected for sheet-like peeling and the tike.



After the conponents were dispersed and m xed in the proportions shown in
Table 1, they were pelletized at 280[err]C with a tw n-screw extruder.
Tabl e 1 Conposition of the working exanpl es. Wrking Exanpl e Conponent’

1 2 3 PPE 40
40 40 H PS-1 60 60
60 HHPS - 2 HPS - 3 SEBS

6 SBS 12 5

Rubber content of conposition (W% 8.4 12 12 The
resultant pellets were nolded with an injection nolder at a cylinder

tenperature 270[ err] C apd .injection pressure of 1,000 kg/cnferr], and

t heir physi c%—%ﬁ@%ﬁé&masured. A nol ded sheet, 1,000 mm (long) by
100 nm (w de) Io?}y 3 nIn%thi ck) was nmade to approximate an actual |arge-size
aut onot i ve paroty(Phanyiens sthep) resin ideptical rathppused i Warking Bxampletie digh-impact

i | J 1- 6, .Pol I th
esi n | dorbstfen Eps:2) widh £ BODRReCoomsaTRT & brrert G wHEBCER DO R  cne
H PS- 2 ift 10.52 gp10 Viaint adli 200eCc tkgOf hi qmp ty flo
E)f 1.5 )g/ \f’O m nggt )thgO[erlr] C ang&ﬂ%@;;g hliuglrl\-??ﬁn%gc l%%}fréﬁs% yren%m(jl-ﬁgis-%) "

with a polybutadiene content of 8 percent by weight and melt flow of 8 g/10 min at 5 kg and
200°C, and the styrenic elastomer used in the working examples were blended in the

proportions shown in Table 2. The desired compositions and molded test specimens of
them were obtained by the same methods used in the working examples.

Table 2
Composition of the working examples.
Comparative Example
Component 1 2 3 4 5 6
PPE 40 40 40 40 40 40
HIPS - 1
HIPS -2 60
HIPS -3 . 60 60 60 60 60
SEBS 5.8 11
SBS 55 10
Rubber content of 54 5 8.4 8.4 12 12
composition (wt%)




pol ybut adi ene content of 8 percent by weight and nelt flow of 8 g/10 m n at
5 kg and 200[err]C, and the styrenic elastoner used in the working exanpl es
were bl ended in the proportions shown in Table 2. The desired conpositions

and nol ded test specinens of them were obtained by the sanme nethods used in
t he wor ki ng exanpl es. Table 2 Conposition of the working exanpl es.

Conpar ati ve Exanpl e Conponent 1 2 3 4 5

6 PPE 40 4 40 40 40 40 H PS -
1 HPS - 2 60 HIPS™ 3 60

60 60 60 "~ 60 SEBS 5.8

11 SBS 5.5 10 Rubber
cont ent of 5.4 5 8.4 8.4 12 12 conposition

(Wt % 13 Chem cal Resistance One-percent of strain was applied to

1/8-inch tespnspRSI %%{j#'eth a forced bending strain jig, the bent

speci nens we an environnental chemcal, and the tine to
br eaki ng was SUL.e The enV| nnent em cal was ST-7 de by Yushiro
Kagaku %Ogyooﬁgﬁe gig?ﬁ ﬁﬁa n ﬁlagﬁ ed to ﬁh—mcqx test specimens w-{th a Huarced be%dmg
strain jig, the bent specimens were munersed in an environmental chemical, and the
time to breaking was measured. The environmental chemical was ST-7 made by
Yushiro Kagaku Kogyo K.K.

Peeling in Sheets

Test specimens 1,000 mm (long) by 100 mm (wide) by 3 mm (thick) were molded
and cut at a 45° angle with a cutter knife near the gate end. After attempting to raise

and peel the resulting wedge, the specimen was observed for peeling. The evaluation
criteria used are shown below.

O: No peeling observed. No problems whatsoever.

A:  Several layers of peeling at a 2-3 mm angle. Peeled surfaces somewhat
blackened.

x:  Peeled surface shiny. Already showed swelling near gate immediately
after molding.

Table 3

Test results for working and comparative examples.



Test specinens 1,000 nm (long) by 100 mm (wi de) by 3 mm (thick) were nol ded
knife near the gate end. After

and cut at a 45[err]

attenpting to raise and peel

angle with a cutter

the resulti ng wedge,

t he speci nen was observed

for peeling. The evaluation criteria used are shown below. O No peeling

observed. No probl ens what soever.

Sever al

[err]: | ayers of peeling at a
2-3 mm angl e. Peel ed surfaces sonmewhat bl ackened. x: Peeled surface shiny.
Al ready showed swelling near gate imedi ately after nolding. Table 3 Test
results for working and conparative et4nples. 14 Working Exanpl e

Conparative Exanple 1 2 3 1 2 3 4 5 6
| zod i npact 18 40 .42 11 11 18 18 37 40
strengt h ( kg—emer—Chermgat— 1500 =1 - 100 350
250 920 [730 resistafjce Pasking Bagmieg i|n ComparatiyeExgmple  [or}]
O O [err] [err] X2 3X Jhepts As isyclegr fromtpe pbove
description-and test rasults chemcal regsistance and

Izod impact 18 40 42 11 11 18 18 37 40

strength (kg-

cm/cm)

Chemical 1500 >1800 >1800 | 600 100 350 250 920 730

resistance

(sec)

Peeling in o A A o] 0] A A X X

Sheets

As is clear from the above description and test results, chemical resistance and
resistance to sheet-like peeling can be maintained at high levels, while at the same time
chemical resistance is greatly improved, by means of the thermoplastic resin composition
for automotive parts of the invention. High-quality automotive parts can be obtained with
easily by use of such resin compositions.



resi stance to sheet-1like peeling can be maintained at high ' t
.the sane tinme chem cal resistance is greatly inproved, by rr;émﬂlammmlﬂm
t hernopl astic resin conposition for autonotive parts of the | Ofg: g i
H gh-quality autonotive parts can be obtained with easily by use of such
resin comnpositions. 15 CLAI M5 1. A thernopl astic resin conposition
conprising: (A) 20-80 percent by weight of a pol y(phenyl ene ether) resin,
and (B) 80-20 percent by weight of a™Styrenic resin, wherein i) the

styrenic resin is nodified with from12 to 20 percent by wei ght of a rubber
conponent, and ii) the nelt viscosity of the styrenic resin, expressed as
melt flow rateppafgsired at 200[err]Cwith a 5 kg | oad, ranges from3 g/10
mnto 10 g/10 mn. 2. The thernoplastic resin of Claim1, further
conprising 0.5-10 parts by weight, per 100 parts by wei ght of the

t hernopl astic resin conposition, of a styrenic elastoner or a nodified

ol efinic el astoner. The thernoplastic resin ofClaim2, wherein the

3.

styrenic_ el astoger is.sel ected fromthe group, consisting of hydrogenated
A-B-A-type bl &%%Eﬂ?ﬁ%%érrém@mm‘é‘%“ﬂ- pe bl ock copol yners,
non- hydr ogena 'péméeéé Qﬁgr enated A-B type
bl ock copol yn&&gﬂﬁﬁ@ EQY%%?#D%%Q@‘%‘?@@@Q%P@& m’3, a\/\/ner ein the
styreni c el as{By80-20 perkeht Bf weight@f M¥efreniciresia, Whefgnr ubber center bl ock
and a pol yvinyl aromati c hydrocarbon end bl ock.

i) the styrenic resin is modified with from 12 to 20 percent by weight

of a rubber component, and o _
it) the melt viscosity of the styrenic resin, expressed as melt flow rate

measured at 200°C with a 5 kg load, ranges from 3 g/10 min to 10 g/10 min.

2. The thermoplastic resin of Claim 1, further comprising 0.5-10 parts by weight,
per 100 parts by weight of the thermoplastic resin composition, of a styrenic
elastomer or a modified olefinic elastomer.

3. The thermoplastic resin ofClaim 2, wherein the styrenic elastomer is selected

from the group consisting of hydrogenated A-B-A-type block copolymers,
hydrogenated A-B type block copolymers, non-hydrogenated A-B-A type block
copolymers, and non-hjrd_rogenated A-B type biock copolymers.

4. The thermoplastic resin of Claim 3, wherein the styrenic elastomer is a block
copolymer with a diene rubber center block and a polyvinyl aromatic hydrocarbon
end block. |

5. The thermoplastic resin of Claim 3, wherein the styrenic elastomer has a
hydrogenated center block.



5. The thernoplastic resin of Caim3, wherein the styerH” MH r"l"l
has a hydrogenated center bl ock. 16 6. The t hernopl a c *
Claim 3, wherein the A blocks constitute 2-33 percent by weight of the
styrenic el astoner. 7. The thernoplastic resin of Caim2, wherein the
nodi fied olefinic elastoner is a ethyl ene-unsaturated carboxylic acid ester
copol yner. 8. The thernoplastic rd&n of Caim?7, wherein the nodified
olefinic elastomer is copolynmer conprising ethyl acrylate, nethyl acrylate,
2- et hyl hexyl acrylate, or stearyl acrylate. 9. The thernoplastic resin of
Cl ai m 7, éwher dhe theemopliistit adsin| off Chiir 3| @hereir ithe aNblodescenstitatgle-33 at i o
of ethylene and to unsaturated carboxylic acid ester of 10:1 to 1:10. 10.
The t her peptent by eveight of the styrenigelastomresy ei n the nodified ol efinic el ast oner
conprises a ethylene-ethyl acrylate copolymer with a nunber average

nol ecul ar wei ght ranging from 1,000 to 50,000. 11. The thernoplastic resin
of dai myl, niethBrrhlaSBN SISt (SLE] bvhefhR M RBHidad JBfHic CHIRIhaS] an
unsat urated di carboxylic acid nonomner or derivative of an unsaturate

di car bOX)déthyhné-dlmmnmd,camPrﬁtaciﬂfﬁtmﬁpﬁ?mdrs grafted to the

et hyl ene-unsaturated di carboxylic acid ester copolymer. 12. The
thernoplastic resin of CAaim 11, wherein the nononer is mal eic anhydride

0 nadl ¢ ANy O erd Sotastd Ml QFCHRR' 7 Refeth 85 Mot Sefik eulabhiFt:
copolymer comprising ethyl acrylate, methyl acrylate, 2-ethylhexyl acrylate, or
stearyl acrylate.

9.  The thermoplastic resin of Claim 7, wherein the modified olefinic elastomer

comprises a weight ratio of ethylene and to unsaturated carboxylic acid ester of 10:1
to 1:10.

10.  The thermoplastic resin of Claim 7, wherein the modified olefinic elastomer

comprises a ethylene-ethyl acrylate copolymer with a number average molecular
weight ranging from 1,000 to 50,000.

11.  The thermoplastic resin of Claim 7, wherein the modified olefinic elastomer
further comprises an unsaturated dicarboxylic acid monomer or derivative of an
unsaturated dicarboxylic acid monomer, wherein the monomer is grafted to the

ethylene-unsaturated dicarboxylic acid ester copolymer.

12. The thermoplastic resin of Claim 11, wherein the monomer is maleic
anhydride or nadic anhydride.

13.  The thermoplastic resin of Claim 1, further comprising at least one additive of

the group consisting of reinforcing agents, pigments, dyes, fillers, antioxidants,



the group consisting of reinforcing agents, pignments, dyes,, il rs

anti oxi dant s, 17 lubricants, parting agents, plastici Zejﬂ'l’“"ﬁﬂl““" ””"'
flame-retardants, flowability enhancers, and antistatic ag o .
t hernopl astic resin conposition consisting essentially of: (A) 20-80
percent by weight of a poly(phenylene ether) resin, and (B) 80-20 percent
by wei ght of a styrenic resin, whereip7i) the styrenic resin is nodified
with from12 to 20 percent by weight of a rubber conponent, and ii) the

melt viscpsity of the styrenic.resin,, expressed asg nmelt.flow rate neasured
ot 2001 SRPRETlp FRRE fesh RfstCzR e Setara e, Bolrniisy igheys, A 15
The therdm@%t' sin of Claim1l14, further consisting essentially of
0.5-10 parts yd%?sght, per 100 parts by weight of the thernoplastic resin

conposition, of a styrenic elastonmer or a nodified olefinic elastonmer. 16.
A resin conposition made by nelt m xing: (A) 20-80 percent by weight of a
pol y( pheMl end thermpplastic resin sompositigocorsisiagessentiglly Wi ght " of a styrenic

by el gnt of . G ARt iRiE A oty PRy eBF elerLeeb b Bdor Cho styr oni c
anges 11 om S DR tyelety BRGS0 Brovide a
chemi cal |y resi st aijt theostpraiit resin issmiodiftet withh feompi2 o 20peacbht by weigit
of a rubber component, and
ii) the melt viscosity of the styrenic resin, expressed as melt flow rate
measured at 200°C with a 5 kg load, ranges from 3 g/10 min to 10 g/10 min.

15.  The thermoplastic resin of Claim 14, further consisting essentially of 0.5-10
parts by weight, per 100 parts by weight of the thermoplastic resin composition, of a

styrenic elastomer or a modified olefinic elastomer.

16. A resin composition made by melt mixing:
(A) 20-80 percent by weight of a poly(phenylene ether) resin, and
(B) 80-20 percent by weight of a styrenic resin, wherein
i) the styrenic resin is modified with from 12 to 20 percent by weight
of a-rubber component, and
fi) .the melt viscosity of the styrenic resin, expressed as melt flow rate
measured at 200°C with a 5 kg load, ranges from 3 g/10 min to 10 g/10 min.

17. A method to provide a chemically resistant composition, said method
comprising melt mixing:

(A) 20-80 percent by weight of a poly(phenyiene ether) resin, and

(B) 80-20 percent by weight of a styrenic resin, wherein



(A) 20-80 percent by weight of a poly(phenylene ether) resin, and (B) 80-20
percent by weight of a styrenic resin, wherein 18 i) the styrenic resin
is modified with from 12 to 20 percent by wei ght of a rubber component, and
ii) the melt viscosity of the styrenic resin, expressed as nelt flow rate
measured at 200C with a 5 kg |load, ranges from3 g/10 mn to 10 g/10 mn.
18. A chem cally resistant conpositig nade by the nethod of daim17.

i) the styrenic resin is modified with from 12 to 20 percent by weight
of a rubber component, and
ii) the melt viscosity of the styrenic resin, expressed as melt flow rate

measured at 200°C with a 5 kg load, ranges from 3 g/10 min to 10 g/10 min.

18. A chemically resistant composition made by the method of Claim, 17,

I



