2 0 JUN 2005 - 1 DESCRIPTION COWOSI TE AND PROCESS FOR PRODUCI NG THE SAVE
5 TECHNI CAL FI ELD The present invention relates to a conposite (or a
conposite nenber) of a thernoplastic resin bonded to a rubber |Z;%e IZ[]%
which is useful for a nechanical part or a machine el enent, t'onob
part and so on, and 10 relates to a process for producing the sane.
BACKGROUND ART An adhering nethod for _.adhering a resin nolded article to a
rubber nol ded article by an adhesive is known 15 as a process of integrally
joining a resin nolded el enment to a rubber nol ded el enent. However, the
process using the adhesives not ompscRaPRITORAt €S the process to cause a
troubl esome process-control with resulting in costly but also does not
necessarily give a sufficient adhesive 20 strength. Meanwhile, a conposite
of aresin directly bonded to a rubber has been proposed. For exanpl e,

Japanese Patent Agglp&attOMkE FREPESS Neor ZESHANG - 25682A)

di scl oses a process for producing a rubber-plastic 25 conposite, which
conpri ses rubbing a thernoplastic plastic conponent (e.g., a
pol yf or mal dehyde and an ol efinic polyner) and a vul cani zed rubber conponent
(e.g., 250 JUN 2005 2 polybut adiggngrcait Frkgb conpatible with the
t hernopl astic
The present invention relates to a composite (or a
composite member) of a thermoplastic resin bonded to a
rubber integrally which is useful for a mechanical part

or a machine element, an automobile part and so on, and

10 relates to a process for producing the same.

BACKGROUND ART
An adhering method for adhering a resin molded
article to a rubber molded article by an adhesive is known
15 as a process of integrally joining a resin molded element
to a rubber molded element. However, the process using the
adhesives not only complicates the process to cause a
{ troublesome process-control with resulting in costly but
also does not necessarily give a sufficient adhesive
20 strength.

Meanwhile, a composite of a resin directly bonded
to a rubber has been proposed. For example, Japanese
Patent Application Laid-Open No. 25682/1975 (JP-50-
25682A) discloses a process for producing a rubber-plastic

25 composite, which comprises rubbing a thermoplastic plastic
component (e.g., a polyformaldehyde and an olefinic

polymer) and a vulcanized rubber component (e.g.,



pl asti c conponent with contacting each other to nelt or fuse the surface of

the plastic, and solidifying the nelted surface of the resin ngpJUN 7005
contacting the thernoplastic s resin conponent and the vul cani zed rubber
conponent. However, in the process, since a configuration of the  bonding

site or position in the conposite is restricted, it is difficult to produce

a conposite of a thernoplastic resin noJded article and a rubber nol ded
article, each 10 having a conplicated configuration on a bonding site, and

to increase the productivity of the conposite. Regarding to a pol yphenyl ene
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rubber conprigsin SBR,_BR. IR . lIIR.or .t.he like in the .presence .af {he
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conponent, an ur--"contal ni ng comnpou

vul cani zali o act{ Valh g o A0Slq M WNPfcarft SOIMANMLY & AL E: (Tabl e 2) of

the literaturé es ah exanple using a er conposition 25

comprising EmAR-od: B S 4G AHRRAL . CORADeNte dHid fur AEIAKI StE-GROL al i g
ul cani zi ng agent or” a sulfur- contai ni'ng vul canli Zi'nhg agent. UN 2005
Wth respect ﬁéh&ghéxﬁiﬂéagrnbBBQQEEnCQHDQﬁétébmposite is restricted,
it is difficult to produce a composite of a thermoplastic
resin molded article and a rubber molded article, each
10 having a complicated configuration on a bonding site, and
to increase the productivity of the composite.
Regarding to a polyphenylene ether-rubber composite,
Japanese Patent Application Laid-Open No. 204260/1986
(JP-61-204260A) discloses a process for producing a
15 composite, which comprises heating a polyphenylene
ether-series resin which may have a styrenic polymer and/or
an additive together with a synthetic rubber comprising
SBR, BR, IR, IIR or the like in the presence of the
vulcanizing system. The literature also discloses that a
20 double bond-containing rubber vulcanizable by sulfur is
suitable as the rubber component, and that a sulfur-
containing compound is used as a vulcanization-activating
agent. Further, a comparative example (Table 2) of the
literature discloses an example using a rubber composition
25 comprising E-SBR or BR as the rubber component and a
peroxide-containing vulcanizing agent or a sulfur-

containing vulcanizing agent.
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Japanese Patent Application Laid-Open No. 301973/1993 (JP-5-301973A)

di scl oses a process for producing a conposite, which conprises |am nati ng

an ABS resin nolded s nmenber and an unvul cani zed-rubber sheet conpo gd a
rubber conponent having a critical surface tension of 37 to 39 nV Qﬁ&l 2605
subsequently heating the | am nated sheet for adhering integrally. Japanese
Pat ent Application Laid-Open No. 124803/1997 (JP-9-124803A) discloses a 10
process for producing a conposite nenhers which conprises heating an
acrylonitrile-containing thernmoplastic resin (e.g., AS resin, ABS resin)

wi th an acryl oni tri | e- containing rubber with intimately contacti ng each

ot her. However, ri resins and

rubbers for conbi natl on%egause t(ﬂs‘{r{( eéslllgan tndé:g}gn O%%Ogolr;dpe;tl bility

bet ween t he tj@éé;p@é@sft 1931{153511 113(?9: {cﬁ}? ﬂalithb‘?f e gﬁfl@cﬁ ggge practi cal
yam

applications e rruch Iimte Referring to rubber conposite,

Japanese 20 Pad etz AP 4094 QAL 1d &k Pen-Ji S1 £- 150439A),
Japanese Patent Ap%lcatl o)ﬁ dLal dl en Noeﬁ} 1:?3631/1 91 JP—I%CPlSSGSlA) and

Japanese Pat efmpd¥ipld C%Ilgﬂ ééﬂnﬂr%@@ Tni l]jﬂgﬁ/a%%és(ﬁgsﬁl TR

di scl ose a process for producing a polyam de-r er 25 conposite, which

conpri ses; Vuleqiih NhPrarf "ASAl 1 S N & rBHRe S HRIP UiPos¥d hcont acting a
pol yam de-series resin in the presence of the vul canizing agent, wherein

the rubber 7 JidbheZ0QmpbnesATRARER GOBPL L5681 3 10AF AKX Ve MP-00r37aN aci d

anhydri de
to 39 mN/m, and subsequently heating the laminated sheet
for adhering integrally. Japanese Patent Application
Laid-Open No. 124803/1997 (JP-9-124803A) discloses a

10 process for producing a composite member, which comprises
heating an acrylonitrile-containing thermoplastic resin
(e.g., AS resin, ABS resin) with an acrylonitrile-
containing rubber with intimately contacting each other.
However, these processes markedly restrict species of

15 resins and rubbers for combination because the adhesion
depends on a compatibility between the thermoplastic resin
and the rubber, and therefore the practical applications
are much limited.

Referring to a polyamide-rubber composite, Japanese

20 Patent Application Laid-Open No. 150439/1990 (JP-2-
150439A), Japanese Patent Application Laid-Open No.
133631/1991 (JP-3-133631A) and Japanese Patent
Application Laid-Open No. 138114/1991 (JP-3-138114A)
disclose a process for producing a polyamide—rubber

25 composite, which comprises vulcanizing or crosslinking a

rubber component with contacting a polyamide-series resin

in the presence of the vulcanizing agent, wherein the rubber



group-cont ai ni ng rubber, a peroxide, a vul canization- activating agent

(e.g., ethylene glycol dinethacrylate, triallyl isocyanurate), and an

al koxysi | ane conmpound. In s these docunents, a polyam de-series resin
containing the larger nunber of a termnal amno group than that pf QUN 2005
term nal carboxyl group is used as an aliphatic polyam de-series resin.

Si nce these processes utilize a reaction between an am no group and a
carboxyl group or io an acid anhydride graqup, a conbination of species of
resins and rubbers is markedly restricted, and therefore it is difficult
to obtain a resin/rubber conposite in a wde conbination of the resin and

the rubber . JARSRS PRLAR:sARE | cathanhabdohenNay 40 LY

(JP-7-11013A) cl oses 'a process a conposite nber
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(BDVA) was vu anlze cont act a po yanlde series resin, a bonding

bet ween the yasid} gpthddie. Jfl%b@crefﬁﬁ%dlm i Gy TR otfh% 0 JUN
2005 5 conposite nenber is hardly produced w'thout an expensive

terminal carboxyl group is used as an aliphatic
polyamide-series resin. 8Since these processes utilize a
reaction between an amino group and a carboxyl group or

10 an acid anhydride group, a combination of species of resins
and rubbers is markedly restricted, and therefore it is
difficult to obtain a resin/rubber composite in a wide
combination of the resin and the rubber.

Japanese Patent Application Laid-Open No.

15 11013/1995 (JP-7-11013A) discloses a process for producing
a composite member of a vulcanized rubber firmly bonded
to a polyamide, which comprises vulcanizing or
crosslinking a rubber compound composed of a peroxide-
containing vulcanizing agent and a silane compound with

20 contacting a polyamide molded article. The literature
discloses that the rubber compound may contain, if
necessary, a vulcanization-activating agent, and also
discloses that, in a comparative example (Table 2), even
if an EPDM rubber comprising a peroxide (perkadox 14/40)

25 and butanediol dimethacrylate (BDMA) was vulcanized in
contact with a polyamide-series resin, a bonding between

the resin and the rubber was not effected. Therefore, the



si | ane conmpound. Japanese Patent Application Laid-Open No. 156188/1996
(JP-8-156188A) discloses a process for 5 producing a conposite nmenber, which
conprises vul cani zing or crosslinking a carboxyl group- or an ab@PJUN 2005
anhydri de group-containing rubber menber with contacting closelg n- epoxy
group-contai ning resin nenber. However, since this process also uses a
reaction between the epoxy group and 10 4 he carboxyl group, a conbined
species of the resin and the rubber is markedly Iimted, and it is
difficult to obtain conposites wi dely. Regarding a process for producing a

pol yester - r ubpg, of Pt ‘?r?érﬁbeexc%Eé%giri’igsﬁ‘rwﬁ{:gﬁ%ﬁﬁ&&t Pol geg(g}e%rsi a hard

1s conponent an cani zed'r a soft conponent, anese Pat ent
Application Laigd; 0pen No ., 394880/ 1995 (JP-7-304880A) discloses a use of a
rubber conponent conprising a rubber, a peroxide vul canizing agent, a di-

or poly-functional yBl&iddde, anéi;]})lr}%\aeéi. a8 -2ben

? . . No. . .
vul cani zati on-acti vati ng agent, apanese Patent “Application Laid-Open

No. 166043/ 1993 {9 {5 dOO0ASA)- 1 Y ARASP st 2 4 YRRTL Sompapent

conprising a rubber, a peroxide vul canizing agent, ane conpound, and,
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conposite fil'mor sheet conprising a resin m and a rubber film~ Japanese

Pat ent Appl i Cati Ot sdpi tle Qe Nour1RAEOB/ O { 1R 1 SREQP A sl qses a 6 -
2 0 JUN 2005 process for producing a cornposite filmby amnating a rubber
film(e.g., sitbgPCortlifing eLBYE®Rember with contacting closely an
epoxy group-containing resin member. However, since this
process also uses a reaction between the epoxy group and
10 the carboxyl group, a combined species of the resin and
the rubber is markedly limited, and it is difficult to
obtain composites widely.
Regarding a process for producing a polyester-rubber
composite comprising a thermoplastic polyester as a hard
15 component and a vulcanized rubber as a soft component,
Japanese Patent Application Laid-Open No. 304880/1995
(JP-7-304880A) discloses a use of a rubber component
comprising a rubber, a peroxide vulcanizing agent, a di-
or poly-functional maleimide, and, if necessary, a
20 vulcanization-activating agent, and Japanese Patent
Application Laid-Open No. 166043/1995 (JP-7-166043A)
proposes to use a rubber component comprising a rubber,
a peroxide vulcanizing agent, a silane compound, and, if
necessary, a vulcanization-activating agent. Further,
25 concerning a composite film or sheet comprising a resin

film and a rubber film, Japanese Patent Application

Laid-Open No. 58605/1998 (JP-10-58605A) discloses a



propyl ene-seri es rubber) conprising a polyfunctional nethacrylate as an
adhesi on-i nprovi ng agent on a substrate 5 film(e.g., a polyester film, and
vul cani zing or crosslinking the | am nate. However, such processes cause
difficulty for bonding the polyester filmto the rubber filmwth a high
adhesive strength. Thus, conventional techniques require trial and %0 er&g

i nvestigation for obtaining a high adhe§§ve strength in a conbi natli 05
thernopl astic resin and a rubber, and it is difficult to obtain generally
or universally a conbination of a thernoplastic resin with a rubber to

firmy bond each ot 15 t heref ore obj. ect. of, t resent

i nventi on OJ éﬁ?&d&qjtr}g & ’é)“fpé’ssilTFeo%ﬁc}ﬁH bé’ H@értﬁvwgaarubber
firmy mnthout ive in a w.de exten f co tlons of a resin and
a rubber, anonﬁ%pﬁr ?:éé“f(c?r gpr o&d&lrﬁjmt%eru &ener obj ect of the

i nvention is topprOV|de a @ﬁ? te excell.ent in an.a e5|ve strength
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difficulty for bonding the polyester film to the rubber
film with a high adhesive strength.
Thus, conventional techniques require trial and

10 error investigation for obtaining a high adhesive strength
in a combination of a thermoplastic resin and a rubber,
and it is difficult to obtain generally or universally a
combination of a thermoplastic resin with a rubber to firmly
bond each other.

15 It is, therefore, an object of the present invention
to provide a composite of a resin bonded directly to a rubber
firmly without an adhesive in a wide extent of combinations
of a resin and a rubber, and a process for producing the
same.

20 Another object of the invention is to provide a
composite excellent in an adhesive strength between a resin

and a rubber, and a process for producing the same.

DISCLOSURE OF INVENTION
25 The inventors of the present invention did intensive
research, and finally found that a hydrogen atom and a

sulfur atom are highly active to a radical-generating agent,



generally or universally by means of a conbination of a 5 thernoplastic
resin having plural highly active hydrogen or sulfur atons pqgnmﬁcgggg and
an unvul cani zed rubber conprising a radical-generating agent acconpanied
with vul cani zing or crosslinking the unvul canized rubber in a wi de extent
of conbi nations of the resin and the rubber. 10 That is, the conposite of
the present invention is a conposite copprising a vulcanlzed rubber nmenber
obtained by a vulcanization of an unvul cani zed rubber and a resin nenber
conprising a thernnplastlc resin and bonded directly to the rubber nenber,
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agent, CHOMD, gy r&pf 52 Hd Jik % 'n&PlLHcﬁflé)réHcf %'n ynRRhidatiea Grurbdl ghest
occupi ed nol ecul ar orbital an n-th hydrogen or sul fur atom

constituting @&mprising a radlcal-generatlng agent accompanied with

vulcanizing or crosslinking the unvulcanized rubber in a
wide extent of combinations of the resin and the rubber.
10 That is, the composite of the present invention is
a composite comprising a vulcanized rubber member obtained
by a vulcanization of an unvulcanized rubber and a resin
member comprising a thermoplastic resin and bonded
directly to the rubber member, which comprises a
15 combination of a rubber member vulcanized with a
radical-generating agent and a resin member comprising a
thermoplastic resin having at least 2 atoms, on average,
selected from a hydrogen atom and a sulfur atom per molecule,
and each atom has an orbital interaction energy coefficient
20 S of not less than 0.006, wherein the orbital interaction
energy coefficient S is represented by the following
formula (1):
S=(CH0M0,n)2/lEc'EHOMO,nl+(CLUM0,n)2/|Ec-ELUMo,n| (1)
wherein each of E., Cyomo,n. EHOMO,n: Crumo,n. and
25 Erumo,n represents a value calculated by a semiempirical
molecular orbital method MOPACPM3, E. representing an

orbital energy (eV) of a radical of the radical-generating



constitutive unit of the thernoplastic resin, EHOMO, n s representing an
orbital energy (eV) of the HOMDO, CLUMO n representing a nol ecul ar-orbital
coefficient of a | owest wunoccupied nolecular orbital (LUMD of j}ﬁe rNt,{imw
hydrogen or sulfur atomconstituting the constitutive unit of t JUN 208
t hermopl astic resin, and ELUMO n representing an orbital 10 energy (eV) of
the LUMO. Said conbination excludes or is substantially free fromthe
foll owi ng conbinations (1) to (3); (1) a conbination of an aliphatic

pol yam de-series resin having an amno group and an unvul cani zed rubber
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pol yester-serie€s resin, a polyéether-serres resin, a polyolefinic resin, a

pol yur et hane &yl & ile@ B1e80a2 LPEIIRR! AEtMG) LAY th hydrogen

or sulfur atom constituting the constitutive unit of the
thermoplastic resin, and EpyMo,n representing an orbital
10 energy (eV) of the LUMO.
Said combination excludes or is substantially free
from the following combinations (1) to (3); (1) a
combination of an aliphatic polyamide-series resin having
an amino group and an unvulcanized rubber having a carboxyl
15 group or an acid anhydride group, (2) a combination of an
aliphatic polyamide-series resin and an unvulcanized
rubber comprising a silane compound, and (3) a combination
of an epoxy group-containing resin and an unvulcanized
rubber having a carboxyl group or an acid anhydride group.
20 Further, said combination includes the following cases (4)
and (5):; (4) when the thermoplastic resin comprises a
polyamide-series resin, the unvulcanized rubber comprises
a polyfunctional vulcanization-activating agent, and (5)
when the thermoplastic resin comprises a polyphenylene
25 ether-series resin, the unvulcanized rubber comprises a
vulcanization-activating agent.

The thermoplastic resin includes various resins, for



The rubber includes various rubbers such as a diene-series 5 rubber, an

ol efinic rubber, an acrylic rubber, a fluorine-containing rubber, and a

ur et hane-series rubber. The radical -generating agent includes, gq aﬁﬁ@gﬁ&f’
an organi c peroxide, an azo conmpound, and a sul fur-containing r%
conpound. At |east one conponent selected fromthe 10 unvul cani zed rubber
and the thernoplastic resin may conprisge a vulcanization-activating agent
(e.g., an organic conpound having at | €ast two pol ynerizabl e- unsaturated
bonds per nol ecule), and the thernoplastic resin may conprise a vul cani zi ng

auxiliary (e.q, i s _compound having at |east 2 hydrogen atons oQn average
é&§m§%ﬁ,cﬁ.ﬁggﬁ%%ylde zeﬁies eﬁ%n a ﬁgiﬁégier %%E%es

per nol ecul €7 en atomms €eac as an*o imteraction

energy coefficient S of .n less_than O 6)._1lnt acess of. the present
i nvention, threeSlcndrrgong‘gS%Peg ?85%%5%%{%2?' c%erorliyts]oﬁnegfrlamtierrer‘rr’rolp ‘astic 20

resin bonded %gaﬁgﬁf %3%-@%?9$%g§§%§5i%hﬂgaﬁ?%%éﬁﬂ?kéfﬁgéFg%ﬁkoﬁ%rprOduced

with use of é) ination~™o Vé T nen ic resin and an

unvul oani zed b RGEneE TR0 -8 BLCALHERE ' AU, A980by The kgoess may

conprises nol resin no ment Oof materia a rubber

mol ding el e bﬂﬁi,ﬁ%he%F%EiWﬁEh %%%gggt%ﬁga$%§ggfphnqﬁgﬁé er materi al s each

ot her, and vul cani Zi ng crosslinking t enent to

produce a 20 eH:2083 conthln16QTASBEE, AndaESd thdRIMAL faNdGRLLe @ rubber
menber, wherein said resin nol'ding elenent or material is either of a
resin conmposifjOn--31¢ad -Gt a8 AR agePAC ncAW'sS| Bdr example, an
organic peroxide, an azo compound, and a sulfur-containing
organic compound. At least one component selected from the
10 unvulcanized rubber and the thermoplastic resin may
comprise a vulcanization-activating agent (e.g., an
organic compound having at least two polymerizable-
unsaturated bonds per molecule), and the thermoplastic
resin may comprise a vulcanizing auxiliary (e.g., a
15 compound having at least 2 hydrogen atoms on average per
molecule in which hydrogen atoms each has an orbital
interaction energy coefficient S of not less than 0.006).
In the process of the present invention, the
composite of a resin member comprising a thermoplastic
20 resin bonded to a rubber member comprising a vulcanized
rubber is produced with use of a combination of the above
mentioned thermoplastic resin and an unvulcanized rubber
comprising a radical-generating agent. The process may
comprises molding a resin molding element or material and
25 a rubber molding element or material with contacting said

elements or materials each other, and vulcanizing or

crosslinking the rubber molding element to produce a



the thernoplastic resin, and said rubber nolding elenent 5 or material is
either of a rubber conposition and a rubber prenolded article, each
conprising at |east an unvul cani zed rubber and a radical-generat%%gégﬁeﬁﬁﬁ
being active on a surface to be contacted with said nolding resin nmber
or elenment. The vul cani zati on-activating agent may 10 be incorporated into
at | east one conponent selected from the unvul cani zed rubber and the

t hernmopl astic resin, and the thernoplaggic resin may conprise the

vul cani zing auxiliary. Mreover, the production process of the present 15
invention also includes a process which conprises heat-nolding the resin

ol di ng el emegymRfs Tt & &l AN 4 RendPRRINBY ddNG eh@Feh! memuaterial wth

interposing a vulcanization-activating agent (and a coating agent _
conprising tf%héﬁ&iﬁ*@d%dﬂ&ﬁ%ﬁﬁ'hb@&i%goél@ﬂbhﬂt6¥fﬁ%%éf%%lb%%M@@@héBe resin

nmol di ng el ement or material and the rubber nolding element or material to

produce a comgogi £& i FBHPoH Mg dn8nf &S id sTRMRERbERT ddte EBRBeL sTREDEr
bonded to the resin menber. Further, the process of the present invention

25 includes aH¥ egRThmobAaspriedresnd, 2af@POEd i P olaieg 81EASHR NMenber
conprising the thernoplastic resin and a vul canized rubber nmenber bonded to

the resin menfiematubiigh 25 Q12095 rhbbeioBBRbses theatan®ldiagpbhe resin
menber and the vul cani zed rubber nmenber with interposing a

vul cani zat i opragidldald RG-tideNt caahd cdngedlsing agenlkag@nani si ng the
vul cani zi ng
unvulcanized rubber and a radical-generating agent being
active on a surface to be contacted with said molding resin
member or element. The vulcanization-activating agent may
10 be incorporated into at least one component selected from
the unvulcanized rubber and the thermoplastic resin, and
the thermoplastic resin may comprise the vulcanizing
auxiliary.
Moreover, the production process of the present
15 invention also includes a process which comprises
heat-molding the resin molding element or material and the
rubber molding element or material with interposing a
vulcanization-activating agent (and a coating agent
comprising the vulcanizing auxiliary) on an interface
20 between the resin molding element or material and the rubber
molding element or material to produce a composite
comprising the resin member and the rubber member bonded
to the resin member.
Further, the process of the present invention
25 includes a process for producing a composite comprising

a resin member comprising the thermoplastic resin and a

vulcanized rubber member bonded to the resin member, which



auxiliary) on an interface between the resin nenber and 5 the vul canized
rubber nmenber. In this process, a conbination of the resin and the r

not restricted

conposition conprising the thernoplastic resin and the vulcanized r
menber obtained froman unvul cani zed 10 rubber conposition conprising an

unvul cani zed rubber and a radical-gene

ting agent, and vari ous

;
conbi nations of the resin and the rubbé may be used. The conposite

resi n nenber

bonded to the vul cani zed rubber nenber may be produced
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in a combination of the resin member obtained from a resin

composition comprising the thermoplastic resin and the
vulcanized rubber member obtained from an unvulcanized
rubber composition comprising an unvulcanized rubber and
a radical-generating agent, and various combinations of
the resin and the rubber may be used. The composite of the
resin member bonded to the vulcanized rubber member may
be produced by treating (coat-treating) a surface of the
resin member with a solvent capable of dissolving or
swelling the resin member, and contacting the treated
surface with the unvulcanized rubber composition. In this
process, even if a solvent is removed from the
solvent-treated resin member, the firmly bonding of the
vulcanized rubber member to the resin member can be realized
by contacting the treated surface of the resin member with

the unvulcanized rubber composition.

DETAILED DESCRIPTION OF THE INVENTION
[Resin member]
As the thermoplastic resin constituting a resin

member, a resin having a plurality of hydrogen atom (an

ON 25
er, a
tive
ed, and
er, the

0 'as an active aton



5 That is, the thernoplastic resin can be sel ected depending on species of
the radical -generating agent, and contains for exanple, an active atom
having an orbital interaction energy coefficient S represented by the

following formula (1) of not |less than the given value (e.g., %ﬁ eﬁ@@gﬂ%
preferably 0.008). The preferred value of the orbital |nteract|on @

coefficient S of the active atomis about 0.006 to 0.06, and preferably
about 0.007 to 0.05 (particularly abouj»,0.01 to 0.045). The nunber of the
active atomin the resin depends on a bonding position or 15 site of a
functional group having the active atom(e.g., an end or termnal, a

branched chai £ Ry or 20 Y, AraE@VPL 81 £ P tgss than 2
(about 2 to f%ﬂﬁ%&aﬂy&?bg?eggb y %%t ggge% n(% gl out 2. % to g@OO) and

nore preferably yntsdie3sddannd (@R tInd qslqlq@m@s £t 3erane 20 per the

t hernopl astic resin nolecul €. The nunber of the ~active atom per the

t her nopl ast i I t al¥loy, about
25 Lo 50, s B ok L e e R ot 5 1o 50).

The sel ecti o Pknbhen IPRE aftdef magSh8 SatdSEd @doMhbhas Wt 3R GeBdi)t.i ons

progresses a crosslinking reaction on an interface between a rubber

conponents andig gt M axkirfop @8HA CCAIPONRNN bB de MUAN geplenaing Ccuri ng
of the rubber 2 U JUN 2U05 f conponent to firmy or strongly bond each

other. S=( Brids~5€- Eﬁgnﬁéd&cdiigéﬂé%éﬁlﬂgEERHELUMQdWc6ﬁkaiWEere'n
each of Ec, . n EHOMO, n CLUMO, n and ELUMO n represents a val ue
cal cul ated b)fdrhexammemxﬁla‘@jlve atom having an orbital interaction
energy coefficient S represented by the following formula
(1) of not less than the given wvalue (e.g., 0.006, and
10 preferably 0.008). The preferred value of the orbital
interaction energy coefficient S of the active atomis about
0.006 to 0.06, and preferably about 0.007 to 0.05
(particularly about 0.01 to 0.045). The number of the
active atom in the resin depends on a bonding position or
15 site of a functional group having the active atom (e.g.,
an end or terminal, a branched chain, or a main chain),
and may be, for example, not less than 2 (about 2 to 10000),
preferably not less than 2.5 (about 2.5 to 5000), and more
preferably not less than 3 (about 3 to 1000) as an average
20 per the thermoplastic resin molecule. The number of the
active atom per the thermoplastic resin molecule is usually
about 2 to 100 (preferably about 2.5 to 50, more preferably
about 3 to 25, and particularly about 3 to 20). The
selection of thermoplastic resin satisfied with such
25 conditions progresses a crosslinking reaction on an

interface between a rubber component and a thermoplastic

resin component in a vulcanization or curing of the rubber



s nol ecul ar orbital nethod MOPACPM3, Ec representing an orbital energy (eV)
of a radical of the radical-generating agent, CHOMO n representig%tjU 2005
nol ecul ar-orbital coefficient of a highest occupi ed nol ecul ar orbi N 2
(HOMO) of an n-th hydrogen or sul fur atomconstituting a 10 constitutive
unit of the thernoplastic resin; EHOMO n representing an orbital energy
(eV) of the HOMO, CLUMO n representing mol ecul ar-orbital coefficient of a
| owest unoccupi ed nol ecul ar orbital (L&J?/D) of the n-th hydrogen or sulfur
atomconstituting the constitutive unit of the 1s thernoplastic resin, and

ELUMO, n representing an orbital ener of the LUMD. NMOPACPM3

represent ed b?/or?}ﬁ%nefqbt} %.ﬂ atbj(rﬂalx so%nseg%?égelpg)ltéoﬂﬁ ar’s E)(/?[%tha T(MD) nethods.

The nol ecul ar qrhit al i.s one pf, appr oxi i, O for disc ing a

mol ecul ar 20 e%re“gtcﬁ@%@ c‘gﬁic{ﬂ%dcéﬁ%@msﬁ EJE %?L%dn}?@fca@iwpeﬁﬁi nt giﬁhr ee nmain
met hods; an enpirical nethod suc Huckel's rule, a sem enpirical method
enhanci ng an appr oXI Hét3'dh % ﬁ)gf %cgéllo@'rrul%mﬁn%l' a L‘ﬁ’&?ﬂér‘rplarni%cal met hod
det er mi ni ng trictly a nolecular_orbital function aonl v l.cul atiion. 25
In recent yea]'?lé{MOV\Pt Efpd:_eevseeinopsl Rg 1(1:%rf’pégjtc_eurlasncyesdt gﬁ] tt}il%esr‘l““ée(%%elr%c%lcal _

Tt hod | & a MERCSTTR (K Such et B B e R e o
nol ecul ar str | hend, cal qgﬁ' i t fo r e, en
searching the lﬁaﬁ% gir]rgfggu%l%r'?%rfbéta in%At%ég"ﬁgés%(% lé};l\(%og?ﬁl%n%fg? Onl i ne

I nformation Sygstam (C]HgMg?ﬁ POPHL s 83PPR5 0% Molecular-orbital

coefficient of a highest occupied molecular orbital (HOMO)
of an n-th hydrogen or sulfur atom constituting a

10 constitutive unit of the thermoplastic resin; Epomo,n
representing an orbital energy (eV) of the HOMO; Cruymo,n
representing a molecular-orbital coefficient of a lowest
unoccupied molecular orbital (LUMO) of thé n-th hydrogen
or sulfur atom constituting the constitutive unit of the

15 thermoplastic resin, and Epympo,n representing an orbital
energy (eV) of the LUMO.

MOPACPM3 represented by the formula (1) is one of
molecular orbital {(MO) methods. The molecular corbital
method is one of approximations for discussing a molecular

20 electron condition or state, and is classified into three
main methods; an empirical method such as Huckel's rule,
a semiempirical method enhancing an approximation of the
Huckel's rule, and an nonempirical method determining
strictly amolecular orbital function by only calculation.

25 In recent years, with developing a computer system, the
semiempirical method and the nonempirical method are main

methods. The molecular orbital method is a most



5 regi stered nunber can be found (term: 1980 to 2000 May). The MOPACPMB i s
the core of NDDO (Neglect of Diatomc Differential Overlap) neth %%nﬁgc? {£S
one of the semenpirical nmethods. The MOPACPMB is used for nainlz y W@
a reaction 10 of an organic compound, and is explained in many literatures
and publications [e.g., "Mdlecular orbital nethod MOPAC gui debook” (Tsuneo
Hi rano, Kazutoshi Tanabe; Kaibundo, 199}). "Quantum Chem stry, 3rd revised
edition” (Teijiro Yonezawa et al., Kagaku Dojin, 1983), "Cal culation 15

Chem stry gi udebook" (translated by Eiji Csawa et al. witten by Tim
dark, Mar “Zeggn%?ﬁéiél Am c{ MG 4 (95198&81-”&{&&&% e d ormul a
(1) neans a nD I'ng no ecu ructure rrsrng a erm nal and

ol ocul ar °o?b%?gfﬁf%5fgfe%@ttﬁv(l%4 HBGheREna ﬂ.?%e%%ﬂméﬁe‘ﬁ@%ﬁ%%éaé@n‘*ﬁd the
polymer comppynd, bag &0 &d&{? f“&@&{@ai’f ALY AT &R iihpiefore, a

cal cul ation may be carrie A nodel ing nolecular Structure (a

const LUt i ve 4l inOTLhASIEa L) o2 SRTPIGR NG Zpdipl YEBod S5 gal and about

2 to 3 repeating unit or ex e, a nolecular structure epeatlng

uni t) of pol ypg%i/%ﬁé;%%g{lﬁ@%%aglt Be@&ﬁ%ﬁt&%‘er i‘g'sb 200204 vPp.

represent ed by

(=0 - C6HA- C(Fd »@ﬁ‘AcpMﬁnﬁstfﬁeC@éﬁé”@f'Nﬁb@f(l\?ezdﬂ)é&@%@rmé)f&ﬁ@' in the
formula (1) may be conducted for "HO CH2-CH2- CHZ- CH2- O C(=0) - C6H4- C(=0) - OH'

as a constitupi¥ferential Overlap) method which is one of the

semiempirical methods.
The MOPACPM3 is used for mainly studying a reaction
10 of an organic compound, and is explained in many literatures
and publications [e.g., "Molecular orbital method MOPAC
guidebook" (Tsuneo Hirano, Kazutoshi Tanabe; Kaibundo,
1991), "Quantum Chemistry, 3rd revised edition" (Teijiro
Yonezawa et al., Kagaku Dojin, 1983), "Calculation
15 Chemistry giudebook" (translated by Eiji Osawa et al.,
written by Tim Clark, Maruzen, 1985)].
A constitutive unit (or basic unit) in the formula
(1) means a modeling molecular structure comprising a
polymer terminal and about 1 to 3 repeating unit(s). That
20 is, it is difficult to calculate a molecular orbital for
a polymer compound itself by MOPACPM3, since the polymer
compound has too much numbers of atoms per molecule.
Therefore, a calculation may be carried out for a modeling
molecular structure (a constitutive unit or basic unit)
25 comprising a polymer terminal and about 2 to 3 repeating
units. For example, a molecular structure (repeating

unit) of polybutylene terephthalate (PBT) is generally



5 unit. The orbital interaction energy coefficient S represented by the
formula (1) may be referred to as a reactive index, and is defin%g 23@% 5
expl ained in various publications. Wien a chemcal reactivity is ! é@g,
10 the orbital interaction energy coefficient Sis used as a paraneter for
the chem cal reactivity in general. For exanple, "lIntroduction of Frontier
orbital theory" (p.72, Shinichi Yamabe 5Sqtoshi | nagaki, Kodansha
Scientific, 1989) describes that an or%ltal interaction energy 15
coefficient S indicates a concept "Regarding to an interaction between two

over | ap  bet WESHE TR 6, T AT T GrRtTT o Gt gBHaThe Pl a (1)
3 e vror i e L AL L R gl 5
(" reportad ToR i Bontiort e P LaFoRe R RIS P11 Corat ur es.
cnown 1ol SCT Bl 57 CHA 8c i &P ) CeRact L& R chom CAE TRy

t her eof . Theg%%ﬁge, an 2 0 JUN 2305 - 16 orbital interaction energy

coeffici eht eV) defined by the following formula (1) does not

et B T per S AR SERRRY S R P 10 2
represented by the formula (1) may be referred to as a
reactive index, and is defined and explained in various
publications. When a chemical reactivity is discussed,

10 the orbital interaction energy coefficient S is used as
a parameter for the chemical reactivity in general. For
example, "Introduction of Frontier orbital theory" (p.72,
Shinichi Yamabe, Satoshi Inagaki, Kodansha Scientific,
1989) describes that an orbital interaction energy

15 coefficient S indicates a concept "Regarding to an
interaction between two orbits, (a) a smaller energy
difference between two orbits and (b) a larger overlap
between two orbits make the interaction stronger". The
formula (1) is based upon an idea of superdelocalizability

20 (Sr) published at 1954 by Dr. Fukui given a Nobel prize
(see "Touse amolecular orbital method”, p.71, Minoru Imoto,
Kagaku Dojin, 1986), a formula similar to the formula (1)
is reported from the concept of Sr on various publications
and literatures.

25 Hereupon, it is important that the molecular orbital

method is widely known in discussion of a molecular

structure and chemical reactivity thereof. Therefore, an



5 weight, a functional group) for definition of the material. The radical
orbital energy Ec (eV) of a radical- generating agent is preferably it
cal cul ated based on a radical nolecular structure with the use pf] WA&E@B
and a predeternined val ue based on species of the radical 1o generating
agent may be used for conveni ence. For exanple, the Ec value of the

radi cal -generating agent may be -8 eV_ figr _an organic peroxide, -5 eV for an
azo conpound, and -6 eV for a sulfur-containing organi c conpound excl udi ng
a sulfur. 15 As the hydrogen atom having a predeterm ned value (e.g.,
0.006) or nore of an orbital, interaction en . _coefficjent S (an active
hydr ogen aton?rl?Jht‘tﬁel%g%]éa%Je?% RYeTY a%‘?ecgilgfggle%rétfg%iggegg)en%‘é:lonr?p% ses an
organi c peroxide., . FPﬁfo»g%‘%g ?P?\ﬁ@% g{_‘gfid%é) e&é@@%&reé‘eﬁ‘%’%o&g{‘ atom 20

constituting, an"amho gr rm nal~ani no roup‘?, an

i mno group (églﬁ-éﬁ%q,éuea .Vafuéraipgﬁggﬁi&egg%%.{%;?g?%%%r%g%?u%, -NH of an

am de group), capto grou net hyl ene

group (- CHe- aﬁ@mé‘@éﬁy&erﬁa re%t{ﬁeasdjo%cf?x%?rc&i‘glreg)%%.r9“a é?oaﬂéu{%ﬁa"“ ng

or-attracting group, i.e., ive e ene g an ne i dyne

group (-G+) vf%u{ﬁ?é ”acﬂﬁrl&l%nai g&%ﬁ%"fﬁbg){kh%%n%@%gg fldri L0 JUN 2005

17 As the su atom having a divenh’'value (e. g. , 0. él} or nore of an

orbital interacti o&@etragyi&é)ffggﬁtegﬁ e%e(&ﬁi) E’:lCt(ie\(ﬂ %LH f&”rfcfi%gl—i n t he

case where the radical - generating agent co rises an or gani ¢ peroxi de,

there may generating agent is preferably calculated based on a
radical molecular structure with the use of MOPACPM3, and
a predetermined value based on species of the radical-

10 generating agent may be used for convenience. For example,
the Ec value of the radical-generating agent may be -8 eV
for an organic peroxide, -5 eV for an azo compound, and
-6 eV for a sulfur-containing organic compound excluding
a sulfur.

15 As the hydrogen atom having a predetermined value
(e.g., 0.006) or more of an orbital interaction energy
coefficient S (an active hydrogen atom) in the case where
the radicai-~generating agent comprises an organic peroxide,
there may be mentioned, for example, a hydrogen atom

20 constituting,eulaminogroup(-NHz)(e.g.,51terminalamino
group), an imino group (-NH-) (e.g., a main-chain or
terminal imino group, -NH- of an amide group), a mercapto
group (-SH), a methyl group (-CH3z), a methylene group
(-CH,-) (a methylene group adjacent to an electron-

25 withdrawing or-attracting group, i.e., an active methylene

group), and a methylidyne group (-CH=) (a main-chain or

terminal methylidyne group), etc.



5 be nentioned, for exanple, a sulfur atomconstituting a thio group (-S),
a nercapto group (-SH) , an alkylthio group (e.g., a Cl-4alkylthio group
such as a nethylthio group, an ethylthio group), a sulfinyl gr@@pJUNS@Hm
etc. The methyl group includes, for exanple, a nethyl 10 group bonding to
an al kyl ene chain, a cycloal kyl ene chain, or an aromatic ring; a mnethyl
group bonding to an oxygen atom(e.g.,;§ nethyl group in a methoxy group).
The nmethyl ene group nay include, for exanple a net hyl ene group adjacent
to an oxygen aton1const|tut|ng a 15 (poly)oxyal kyl ene unit such as a

(pol y) oxynet hyl ene Iynl hgt o‘%g %1%%{“@? e%%y%%;\eﬁ%uglrél tagd a rBatJB/érPene group

adj acent to a nitrdgen “an i'mno group.

The met hyl i dy &%”8504‘0' ”%Ei‘scalf fﬁtereéé‘gﬂﬁ en%’}&y 88§f%&§’i%%t ff 1 dyne

group adj acent to an 0 "group or-an 1 m |dyne

TP anpord a‘lfgf&?dhfar as‘i&% gfouﬁu%as Dl uraﬁ e((:yt(ﬂeoailé@/Jc oup 1

sufficient th IC resin ess than 2)

active ators gi, Ve @gu%%gltbggﬁgsgggs A3t ! PErEOERIOPLASLL GudiPSi N 1 5

not usually conﬁr ses a mxture of
engt h. - her ?%lri@ﬂtbﬁrﬂ%mp?cﬁ Lttty B et Lﬁﬁqwﬁacgi't e
the number of “ie 9p 0 S5 Berkobte BUG € Eﬁzcﬂﬂﬂﬂsﬁ RS oo ¢ han
2in calculatdng a aoldir_%wleﬁlergﬁbﬁf)a%& EAPHAMY 1 thio group,
an ethylthio group), a sulfinyl group (-S0O-), etc.
The methyl group includes, for example, a methyl
10 group bonding to an alkylene chain, a cycloalkylene chain,
or an aromatic ring; a methyl group bonding to an oxygen
atom (e.g., a methyl group in a methoxy group). The
methylene group may include, for example, a methylene group
adjacent to an oxygen atom constituting a
15 (poly)oxyalkylene unit such as a (poly)oxymethylene unit
and a (poly)oxyethylene unit, and a methylene group
adjacent to a nitrogen atom constituting an amino group
or an imino group. The methylidyne group includes, for
example, an a-positioned methylidyne group adjacent to an
20 amino group or an imino group, and a methylidyne group
oa-positioned to an amino group in an aminocycloalkyl group.
It is sufficient that a thermoplastic resin has
plural (e.g., not less than 2) active atoms on average per
molecule. That is, the thermoplastic resin is not usually
25 constituted by a single molecule, and comprises a mixture
of numerous molecules being partially different in a

structure and a chain length. Therefore, all molecules of



5 constitutive or basic units. For exanple, the nunber of an active

hydr ogen atom constituting a polyner having a repeating unit

- (NH- ( OH2) 6- NH C(=0) - (CHR2) 4- (C=0) ) n- (pol yami de 66) may be cal cubadldl Beq
on a nodeling constitutive unit NH2-(CH2)6-NH C(=0)-(CH2)4-C(=0-0CH, 10 and
when a radical -generating agent conprises an organic peroxide, an active
hydr ogen atom conpri ses 2 hydrogen ato of a termnal NH2 group (that is,
Sis not less than 0.006). In this casé&, an average nunber N of an active
hydr ogen at om per pol yam de 66 nol ecul e can be calculated 15 with the use of

the fol low ng, for Eli_a(géz froma ratio of a termnal NP group and a
t er mi nal COO\II@‘?OE% PRI FOHAeres thdtyamPe 6L .nsa%‘;ed%e]ga;f]ey, W¥=2na
(2) mher o1, A,LOLESRILS AL BLEIANGIYILEL oh Al SLUMIAL o 20 BrouD B
group=Il/1 (nol ar réatiaql) rian t he resin, thesn (r)rb r A of tge earlm' al_ NH2
group per rml%g?ﬂlerfs iy LhEFThEMGTHES & o? tﬁ% %l%fl I8 ﬁy olée =t om per
rolecu)e 25, SnEQiBlele % MEREL, 40 A (OBl Al Blnglater el NG
%:j?g;laﬁ %Pg\r?:é%%‘éféin% 21(':ut g)eﬁ g)%ln?‘;)%.r ulﬁ%%zshfahlg%lszegx Ig?l\%g?ggh? ﬁ‘g‘%“‘n@eﬁ iao\s/ ic resin
oSt o H TR M o S S S sy of
repeating unit -(NH-(CHy)g-NH-C(=0)-(CHy)4-(C=0))p-
(polyamide 66) may be calculated based on a modeling
constitutive unit NH,-(CHy)g-NH-C(=0)-(CHy)4-C(=0)-0H,
10 and when a radical-generating agent comprises an organic
peroxide, an active hydrogen atom comprises 2 hydrogen
atoms of a terminal NH, group (that is, S is not less than
0.006). In this case, an average number N of an active
hydrogen atom per polyamide 66 molecule can be calculated
15 with the use of the following formula (2) from a ratio of
a terminal NH, group and a terminal COOH group in a polymer
(polyamide 66) as an aggregate;
N=2XA2a (2)
wherein A represents an average number of a terminal
20 NH, group per molecule.
For example, in a ratio of a terminal NH,
group/terminal COOH group=1/1 (molar ratio) in the resin,
the number A of the terminal NH, group per molecule is 1,
and the number N of the active hydrogen atom per molecule
25 is equal to 2. Moreover, in 1/2 (molar ratio) of terminal

NH, group /terminal COOH group, the number A of the terminal

NH, group per molecule shows 2/3, and the number N of the



5 mxture may be represented by an average nunber of an active atomin each
.resin. That is, the nunber of an apparent active atomin the resin mxture
can be estimated by calculating respectively an average nunbey of tive
atom for each resin based on a constitutive unit, and 10 avera% éU@hgﬁ
“cal cul at ed number of the active atom according to a proportion ( nolar
ratio) of the plural resins. For exanpl®#,. when the resin m xture conpri ses
(A) the above nentioned pol yam de 66 (N=2) and (B) the above nentioned

pol yam de 66 (N=4/3), and the ratio of 15 (A / (B) ( nmolar ratio) is 1/1,

an average agf t,0 er, ed_.a /3. Moreover, when the
re5|x nlgture é?%?ﬁ%r.i?EBQQQ H§M ?%gvggégﬁﬁg%ngé ié?yamde 66V(Nh2) and (O

D A 10 00 Y I e PONY 8 P2 Tl VA o GE01RS (BB 2l 1Y

ratio of (A/(C ( ol ar aver age ac i've nlnunber

per ol ecule afthe, I5p 'yrsmnétgisrgmse founlgd a5, 348 Tbe, theroopl e

resin is not restricted "as a a ere areapura|ty of

act [ ve atoms o Pk J0LERHEEorand:d BEkYIS, VAl pue: fo3l 05, mhee% grple. 25 a

pol yam de- sef polyester-séries resinm, r-series resin

(e.g., agpolyag tagagr' es é@g%pmeg%89'avrp99§¥£§5%&% 53EH e e, 2

polysulflde Jeri resrn 1 Aic r €sin,

polyurethaneato Ilni%a h%%gqglas%ﬁgteigst Onedmg%gqygr?%e ]ﬁgﬁp a resin

does not have Iura acftfive atons ove resin  can be

modified to %ét*l‘?fé‘“é’éoﬁ'r?%c tﬁa%s'r@s‘iﬂpﬁ@k%u% ELAMY estimated by

calculating respectively an average number of an active
atom for each resin based on a constitutive unit, and
10 averaging the calculated number of the active atom
according to a proportion ( molar ratio) of the plural
resins. For example, when the resin mixture comprises (A)
the above mentioned polyamide 66 (N=2) and (B) the above
~mentioned polyamide 66 (N=4/3), and the ratio of
15 (A)/(B){ molar ratio) is 1/1, an average active atom number
'N‘can be counted as 5/3. Moreover, when the resin mixture
comprises (A) the above mentioned polyamide 66 (N=2) and
(C) a polyamide 66 having carboxyl group as all terminal
groups (N=0) and the ratio of (A)/(C) ( molar ratio) is
20 3/1, an average active atom number N per molecule of the
resin mixture can be counted as 3/2.

The thermoplastic resin is not particularly
restricted as far as there are a plurality of active atoms
per molecule, and includes various resins, for example,

25 a polyamide-series resin, a polyester-series resin, a
polyether-series resin (e.g., a polyacetal-series resin,

a polyphenylene ether-series resin, a polysulfide-series



5 bonding to a rubber nenber by introducing an active atom into the resin.
These thernopl astic resins can be used singly or in conmbination. In the
case that two or nore thernoplastic resins are used in conbin%iggﬂj ?GE?Sin
conposition may be a nixed- or conpounded-resin 10 conposition &t ?%
polymer alloy. Incidentally, the nolecular weight of the thernoplastic
resin is not particularly restricted. Even if a polyner having the plural
active atonms per nolecule, a concent rati®ofi of the active atomin the
polynmer relatively 15 decreases with increasing a nol ecul ar weight of the
polymer to cause a lower_ crosslinking rate or density between a resin and

a rubber. As Ia'eﬂa’éh}ta RRHY P19t R bR BESihe ARIIMBITHIRAAG M1 Ve R0 a
bondi ng of the menbers deteriorates sonetinmes. Therefore, a resin having a
| ow ol ecul ar 'BHTRRPLRELIS e&@\?&ﬁf"&&eougo%f%?v%n@ivﬁ@ VR@D FRBE1E d95F t he
present invention, a nunber-average nol ecular weight of a resinis usually
about 3000 t cRABAHIE the Sl 90 Ta‘é‘atatosfﬁo’ﬁe%l%%‘é@é’m’énd %rreesdrfbferabl y
about 5000 to 50000, _far exanp about 8000 to 20000. 25 é )
pol yani de- ser?%%1¥%§Pﬂl£§e?h@’ﬁbF?%ﬁWBBlgﬁF?%§*F€§}ﬁapFﬁéPeZRﬁfqﬁ}annioned
an aliphatic anlde seri resin, an aILc JUN %gb
pol yam de? serg +%%|FP %ﬂﬁﬁ% T PSHRETCP §o+9g %%c%%$|%% ag W?1a§ﬂﬂithe
al i phatic pol ya series resin is racti.call The aprhatlc
pol yan de- Ser] BE 25 T ugkess BIRGaREIa piardnst AR
di am ne singly or in combination. In the case that two or more
thermoplastic resins are used in combination, a resin
composition may be a mixed- or compounded-resin
10 composition such as a polymer alloy.
Incidentally, the molecular weight of the
thermoplastic resin is not particularly restricted. Even
if a polymer having the plural active atoms per molecule,
a concentration of the active atom in the polymer relatively
15 decreases with increasing a molecular weight of the polymer
to cause a lower crosslinking rate or density between a
resin and a rubber. As a result, contribution of the active
atom relative to a bonding of the members deteriocrates
sometimes. Therefore, a resin having a low molecular
20 welght is advantageous for bonding the members. In the
present jinvention, a number-average molecular weight of
a resin is usually about 3000 to 400000, preferably about
5000 to 100000, and more preferably about 5000 to 50000,
for example, about 8000 to 20000.
25 (1) A polyamide-series resin

As the polyamide-series resin, there may be mentioned

an aliphatic polyamide-series resin, an alicyclic



5 conmponent (e.g., a C4_10al kyl ene di am ne such as tetranethyl enedi am ne,
hexanmet hyl enedi am ne) and an aliphatic dicarboxylic acid (e.ga Q@gﬁﬁﬂylene
di carboxylic acid having about 4 to 20 carbon atons such as $p1 acid,
sebaci ¢ acid and dodecanedi oi c acid), for 10 exanpl e, polyam de 46,

pol yam de 66, pol yam de 610, polyam de 612 and so on; a honopol yner or a
copolyner of a lactam(e.g. , a Iactgn%Paying about 4 to 20 carbon atons
such as e-caprolactam wI| aurolactam of~an am nocarboxylic acid (e.g., an
am nocar boxylic acid having 15 about 4 to 20 carbon atons such as

(D-am noundecanoi ¢ acid) , for exanple, polyam de 6, polyamde 11,
pol yani de 12 BFaNSesFer aSopsry Am BRS CUbARATEIA RY YRESES5GRydRsde
conponents (e.qg., polyam de 6/11, polyam de 6/12, _polyam.de 66/11,
pol yam de_ 66/5EB1mnAThE N 1 BHRAS PR YA AFCSeE 1551 Faido-Gor i o5 resin,
IR T DR Pl e B 25y M B RealhgELgd Bibte and o
Pl yar de. 26 RS & S BRERE TR BIatead OEBETd Sof A Mo/ | phat |
G5 acycl dal Ky OO Budh a8 Se10tRpLere ‘LB 2081 "t amine; a bis
bi 5 (At hocy 6l BB RSO AR AR d Doy S BEIs Ao es i h. ther e
may aliphatic dicarboxylic acid (e.g., an alkylene
Vi dicarboxylic acid having about 4 to 20 carbon atoms such
as adipic acid, sebacic acid and dodecanedioic acid), for
10 example, polyamide 46, polyamide 66, polyamide 610,
polyamide 612 and so on; a homopolymer or a copolymer of
a lactam (e.g., a lactam having about 4 to 20 carbon atoms
such as g-caprolactam, w-laurolactam) or an
aminocarboxylic acid (e.g., an aminocarboxylic acid having
15 about 4 to 20 carbon atoms such as w-aminoundecanoic acid),
for example, polyamide 6, polyamide 11, polyamide 12 and
sOo on; a copolyamide copolymerizing these polyamide
components (e.g., polyamide 6/11, polyamide 6/12;
polyamide 66/11, polyamide 66/12) and the like.
20 As the alicyclic polyamide-series resin, there may
be exemplified a polyamide in which an alicyclic diamine
and/or an alicyclic dicarboxylic acid is used as at least
part of the aliphatic diamine component and/or the
" aliphatic dicarboxylic acid. The alicyclic polyamide
25 includes, for example, a condensed compound of the

aliphatic dicarboxylic acid and an alicyclic diamine

component [e.g., a Cs_gcycloalkyl diamine such as



5 be nentioned, a polyamde in which at | east one conponent anong the
al i phatic diam ne conponents and the aliphatic dicarboxylic aﬁ}qd @Qn'%]@gﬁent S
conprises an aronmatic conponent, for exanple, a polyamde in ié t he

di ami ne conponent conprises an aromatic conponent [e.g., a io cordensed
conmpound of an aromatic diamne (e.g., neta- xylylenediam ne) and an

al i phatic dicarboxylic acid, such as MXD-61; a polyamde in which the

di carboxylic acid conponent conprises 44 aromatic conponent [e.g., a
condensat e conpound of an aliphatic diamne (e.g., 15

tri met hyl hexanet hyl enedi am ne) and an aromatic_ dicarboxylic acid (e.qg.,

t er epht hal i ¢ SFIPheHHRLRALNE: ADTH [ ?manssvyéﬁhew#ﬁa&%?eﬁ $éth Ahe

di am ne conmponent and the di carboxylic acid component conprise an aromatic
conponent [ e.Rjis(rimpgyelaharat] e mkhnes @i ag-4-20

pol y(m phenyl enei sopht hal am de (e.g., Aram d(R)], and others. The

pol yani de- serb&s(FBNRICHGAANFY L RIRAE & pol yani de conprising a dineric
acid as the dicarboxylic acid conmponent, a polly_am' de having a branched
structure 25 by i ftS JdfciaFe™e tira ROy AgHRe - T4 S50 REsdRct itglﬁ%le P&y ani ne
and/ or a pol ycarboxylic acid conponent, and a nodjfied ol yam de (e.qg.,

N- al koxy et hyRpaPLHeges - ?3904%1'1%6 pdt YadCHe2t et ¢St r‘ﬁg‘? ﬁ%”ﬁ’ﬁ’“&é‘t ive
hydrogen atom i ncl udes, .for exangple, a hydrogen atom of a termnal am no
gl oup. & hydrBHRtE dtbmPBORAPAGCt O AR S LOSTRIBRRES T4 OH ALoRFert i ve 1o a
Lerm nal am 0 L8Ry A MEE0 D ST LAY e ARG AP ad) acent to

component, for example, a polyamide in which the diamine
component comprises an aromatic component [e.g., a

10 condensed compound of an aromatic diamine (e.g., meta-
xylylenediamine) and an aliphatic dicarboxylic acid, such
as MXD-6]; a polyamide in which the dicarboxylic acid
component comprises an aromatic component [e.g., a
condensate compound of an aliphatic diamine (e.g.,

15 trimethylhexamethylenediamine) and an aromatic
dicarboxylic acid (e.g., terephthalic acid, isophthalic
acid)]:; a polyamide in which both the diamine component
and the dicarboxylic acid component comprise an aromatic
component [e.g., a fully aromatic amide such as a

(R)], and

20 poly(m-phenyleneisophthalamide (e.g., Aramid
others.
The polyamide-series resin further includes
a polyamide comprising a dimeric acid as the dicarboxylic
acid component, a polyamide having a branched structure
25 by introducing a small amount of a polyfunctional polyamine

and/or a polycarboxylic acid component, and a modified

polvamide (e.g., N-alkoxymethylpolyamide).



an am de bond (e.g., a hydrogen atom of a methylene group, a hydrogen atom
of a nethylidyne group), in particular the hydrogen atom of the teré@

ami no group. In the pol yam de-series resin, the proportion of} 8 i m nal
NH2 group relative to a termnal COOH group is not particularly restricted,
and may be, for exanple, selected fromthe range of about 10/90 to 100/0,
preferably about 20/80 to 100/0, and npre preferably about 25/75 to 100/0
as a nolar ratio of terminal am no gr(')u%?t‘erm' nal 15 carboxyl group, when
the active hydrogen atom conprises a hydrogen atom of the termnal an no
group and a hydrogen atom of the cc-positioned carbon atom Mboreover, in
the case where thénadtthe\/é’olﬂhyd‘rﬂﬁgi@ﬂ%%%6Wr%%e§%wlﬁwwé§ﬁge§tom; of
the term nal am no group, the ratio m)l ar ratio) 20 of term nal am no
group/ t er ni nAtURABSLAIESr 0GBT PRGBS . b HTATSFLT0AE M 190/ teFPénalabl y
about 60/40 to 100/0, and nore pref erabl about 70/30 to 100/0. (2) A

pol yest er - serd®Nq GHRYPFh& FRIYREAS A deTydddich tr?ayﬂnbé‘ BRsdtipredic 25
pol yester-series resin, and is usually an aronmatic polyester-series resin,
for exanpl e, %?%WQFRS?I%@U&N?I%@ %/%’Fri”e%a]r é’g‘ilﬁoo?r%ugat%m(@é&‘]&%rmtl c 2

0 JUN 2005 - ol yester-series re5| n. The aromatic pol yester-series
resin inc udé%tomf BPHQ%Qﬁng aaFfb‘f)tP?/’C? A4 RPPBREN T EPe?Jré)Fr%X%t AHsy0F as

Dol YC2- dal Ky1Eh e GaRastha s 6 FESERA M ot o paIae dreub.
a hydrogen atom of a methylidyne group), in particular the
hydrogen atom of the terminal amino group.

In the polyamide-series resin, the proportion of a
10 terminal NH, group relative to a terminal COOH group is
not particularly restricted, and may be, for example,
selected from the range of about 10/90 to 100/0, preferably
about 20/80 to 100/0, and more preferably about 25/75 to
100/0 as a molar ratijo of terminal amino group/terminal
15 carboxyl group, when the active hydrogen atom comprises
a hydrogen atom of the terminal amino group and a hydrogen
atom of theo-positioned carbon atom. Moreover, in the case
where the active hydrogen atom comprises only hydrogen
atoms of the terminal amino group, the ratio (molar ratio)
20 of terminal amino group/terminal carboxyl group, may be
about 50/50 to 100/0, preferably about 60/40 to 100/0, and
more preferably about 70/30 to 100/0.
(2) A polyester-series resin
The polyester-series resin may be an aliphatic
25 polyester-series resin, and is usually an aromatic
polyester-series resin, for example, a polyalkylene

arylate-series resin or a saturated aromatic



terephthal ate (e.g., polyethylene naphthalate); 1,4- cyclohexyldi nethyl ene
terephthal ate (PCT). The polyester-series resin may be a copol yester
conprising an alkylene arylate unit as a predom nant or main C%ﬁ@?ﬂﬁ@tﬂﬁ@
(e . g. , not less than 50 % by weight) , and a copol yneri zabl e = Conponent
may be exenplified a C2-6al kyl ene gl ycol such as ethylene glycol, propylene
gl ycol , butanediol, and hexanediol; a P | yoxyC2- 4al kyl ene gl ycol ; an
asymmetrical aromatic dicarboxylic acid or an acid anhydride thereof 15
such as phthalic acid, isophthalic acid; and an aliphatic dicarboxylic acid
such as adi pi_c aci%. Mor eqver hed structure, m introduced into
r

a. bra be
2 linear  polRPAdEs oy SHEHRG 5P f DI Rg HPPR bt L ERBERE SSBF LRSI yol
and/ or polycarb%§yLi% acid c onent . .20 |Ln the case; h L {he aromatic
pol yest er - seri%s 't &} %U%kgs gggoﬁéFmggﬁdeﬁtpgtygﬁ'6? %% 3Ctive atom
LAt ve L0, SR RRIEATI 0o SR ERL] O B BBYRRLSE SRS ol "
oot Dol SRR SSARGRS (LSRR RATRG L BB B0l 08 ORBTRIHET SC oot e,
(o 20081, FEMIEALN CEALELEMhACLY (80 8Bl BT G gaR tom here 2 O
I e Sl AR A i e L e e )
pr OPY' enedi agyng ong A4 HERHYY bARE tdrdEhifa1820t 3BRLHY ! epgdi am ne,
polyester-series resin may be a copolyester comprising an
alkylene arylate unit as a predominant or main component
10 (e.g., not less than 50 % by weight), and a copolymerizable
component may be exemplified a Co_galkylene glycol such as
ethylene glycol, propylene glycol, butanediol, and
hexanediol; a polyoxyCs_galkylene glycol; an asymmetrical"
aromatic dicarboxylic acid or an acid anhydride thereof
15 such as phthalic acid, isophthalic acid; and an aliphatic
dicarboxylic acid such as adipic acid. Moreover, a
branched structure may be introduced into a linear
polyester by using or modifying with small amounts of pelyocl
and/or polycarboxylic acid component.
20 In the case that the aromatic polyester-series resin
has a lower concentration of the active atom relative to
the predetermined concentration, a polyester-series resin
modified with a modifying compound having the active atom
(e.g.., an aromatic polyester-series resin comprising at
25 least one member selected from an amino group and an

oxyalkylene group) may be used. As the compound having the

active atom, particularly, an active hydrogen atom, there



hexanet hyl enedi am ne, tri nmethyl hexanet hyl enedi am ne, 1, 7-di am nohept ane,
and 1, 8-di am nooctane; an alicyclic diamne such as isophorone di am ne,

bi s(4-am no-3- nethyl cycl ohexyl) methane, and bi s(am nonethyl) 10

cycl ohexane; and an aromatic di am ne such as phenyl enedi am ne,

xyl yl enedi am ne, and di am nodi phenyl met hane]; and a pol yol [e2d].JUN 2085
(pol y) oxyC2- 4al kyl ene gl ycol such as a é ol y) oxyet hyl ene glycol, a

(pol y) oxytrinmet hyl ene glycol, a is (poly)oxypropylene glycol, and a

(pol y) oxyt etranet hyl ene glycol]. The nodification can be conducted by, for

o Chuse an AR SIS e e frT RABH o arpo VARG S1cl an
oy depand oL Ao n SN 1 S e o Bo bt AR the. conpound,
ol ana mor & preraran Siodedny plof Roro 06 kAR A csround
relative to 1uph Of A 45 (NG, 00U (6.9 3 udnanda grayp or a

carboxyl  group € polVyester-se e T es. ransesteri‘fication

et O DAt IS & gk AR eI 2 e e
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1,7-diaminoheptane, and 1,8-diaminooctane; an alicyclic
diamine such as isophorone diamine, bis(4-amino-3-
methylcyclohexyl) methane, and bis(aminomethyl)‘

10 cyclohexane; and an aromatic diamine such as
phenylenediamine, xylylenediamine, and
diaminodiphenylmethane]; and a polyol [e.g., a
(poly)oxyCy.galkylene glycol such as a (poly)oxyethylene
glycol, a (poly)oxytrimethylene glycol, a

15 (poly)oxypropylene glycol, and a (poly)oxytetramethylene
glycol]. Themodification can be conducted by, for example,
heating a mixture of a polyester resin and the modifying
compound to cause an amidation, an esterification or an
transesterification reaction. The degree of the

20 modification of the polyester-series resin may depend on
a concentration of the active hydrogen atom in the compound,
and may be, for example, about 0.1 to 2 mol, preferably
about 0.2 to 1.5 mol, and more preferably about 0.3 to 1
mol of the modified compound relative to 1 mol of a

25 functional group (e.g., a hydroxyl group or a carboxyl

group) of the polyester-series resin. In the

transesterification reaction, the amount of the



atomusual ly conprises a hydrogen atom of nethyl ene group adjacent to an
oxygen atom of a (poly)oxyal kylene unit. |In the nodified polyester-series
resin, an active hydrogen atomusually conprises a hydrogen atgﬁygﬁ asnn
term nal am no 10 group, a hydrogen atom bonding to an a-positibrie @a?%én
atomrelative to a termnal am no group, a hydrogen atom bonding to a
carbon atom adj acent to a group -NH of,an_ am de bond (e.g., a hydrogen
atom of a nethylene group, a hydrogen atom of a nethylidyne group), and
particularly 1s the hydrogen atomof the termnal amno group. (3) A

pol y(thio)ether-series, resin The poly(thiog)ether-series resin_includes a
pol yoxyal kyl r?@-lé’érolx 2ré§jr]rf:¥l%n%cﬁci p Oe]hﬂaé(néeeqt?'uoelfet- lsi?i%@ praersqsnsbyand a
pol ysul fi de-ser.i resi.n_20 ol yt hi_oet her-seri,es_resin). As.exanples of the
polyoxyalkyléﬁ%§§%Vi gdr8§FﬁggﬁhéVean§ytbg %gngioﬁga%g %SOW§& ﬁ%l_4alkylene

gl ycol such as.a.polyoxy hyl epne I |, .a _polyox hylene ql l, a
polyoxypropyﬁgﬁgtgdf§ggl?%g é8?§8x92tﬁ§ﬁgﬁg-ﬁgl§§§y%§% é?eﬁg %F%%%SZS

copol ymer, an Salnpolyoxytetranethylene glycol, and the like. Preferred
exanpl es of thé polyether-series resin include a polyacetal-series resin, a

pol yphenyl ene 2 0 %HREEQOEB%%ﬁggéfféégﬁé§eg-§¥h}1¥ﬂeﬂac%gge$ﬂgdrogen

pol ysul fi'de-series resin. acetal-series resin
e ohal g fEuEEE Oy s A ATRIRCAIE, ALARTRPRBAAY: ol BEEIRLO21)
1,3- adjacent to an oxygen atom of a (poly)oxyalkylene unit.
¢ In the modified polyester-series resin, an active hydrogen
atom usually comprises a hydrogen atom of a terminal amino
10 group, a hydrogen atom bonding to an a-positioned carbon
atom relative to a terminal amino group, a hydrogen atom
bonding to a carbon atom adjacent to a group -NH- of an
amide bond (e.g., a hydrogen atom of a methylene group,
a hydrogen atom of a methylidyne group), and particularly
15 the hydrogen atom of the terminal amino group.
(3) A poly(thio)ether-series resin
The poly(thio)ether-series resin includes a
polyoxyalkylene-series resin, a polyphenylene ether-
series resin, and a polysulfide-series resin
20 (polythioether-series resin). As examples of the
polyoxyalkylene-series resin, there may be mentioned a
polyoxyCji.galkylene glycol such as a polyoxymethylene
glycol, a polyoxyethylene glycol, a polyoxypropylene
glycol, a polyoxyethylene-polyoxypropylene block-
25 copolymer, and a polyoxytetramethylene glycol, and the

like. Preferred examples of the polyether-series resin

include a polyacetal-series resin, a polyphenylene



di oxol ane). Mreover, an end or term nal of the polyacetal series resin my
be bl ocked or capped to stablized. In the polyacetal -series resin, an
active hydrogen atom conprises, for exanple, a hydrogen atom of 10 an
oxynet hyl ene unit, a hydrogen atom of an al koxy group (particuIaquV?quﬁgg
group) of a blocked ternmnal, and particularly the hydrogen atom of t
oxynet hyl ene unit. (3b) A pol yphenyl ene ether-series resin The

pol yphenyl ene ether-series resin includes is various resins conprising

2, 6- dinethylphenylene oxide as a nmain conponent, for exanple, a copolyner
of 2, 6- di et hyl phenyl ene oxide and a phenol, a nodified resin in which
bIendlng or %ﬁg -§PELEEJTRFLA aa§@yﬁeﬁPéYﬁééfhdeaﬁﬁrl§§ BASipn the

pol yphenyl ene et her-series resin, for 20 exanple, the active hydrogen atom
conprises a hyb3ayeh E@%ﬂﬁc%ﬁa%r$ﬁ%¥@@ ¥*otp bonding to a benzene ring. (3c)
A pol ysul fide-series resin polxthloether series resin) The

pol ysul fi de- seri esTResPALYaCRbR I paPFiEEI BEFYN 23V RSt i RPBAPPSYRSEpecific
resin so far as the resin has a thio group (-S-) in_the polymer chain. Such
aresin incKGG@?PO#XWGEXaﬁpf@rmélﬂﬁpygﬁényP§n@ soPpily@eFesPnd-a & 0, JUN
2005 - 28 polydisulfide resin, a poly Bhenylene sulflde resin, a

pol yket ofe sGPPP4EMRESPH, télﬁBPQ?hW6EPh§F ¥4eRe op%ifdesppd/ognd  fhe | i ke.

Mor eover , the p sul fi de-series resin nmay have a substituent such as an

am no group, HEPiBPﬁé a M%r‘?fb‘f%ﬂarﬁ%oeﬁ?%rﬁﬁ rfF N3t 5 . thse preferred

polyacetal-series resin may be blocked or capped to
/ stablized. In the polyacetal-series resin, an active
hydrogen atom comprises, for example, a hydrogen atom of
10 an oxymethylene unit, a hydrogen atom of an alkoxy group
(particularly methoxy group) of a blocked terminal, and
particularly the hydrogen atom of the oxymethylene unit.
(3b) A polyphenylene ether-series resin
The polyphenylene ether-series resin includes
15 various resins comprising 2,6-dimethylphenylene oxide as
a main component, for example, a copolymer of 2,6-
dimethylphenylene oxide and a phenol, a modified resin in
which blending or being grafted with a styrenic resin, and
so on. In the polyphenylene ether-series resin, for
20 example, the active hydrogen atom comprises a hydrogen atom
of a methyl group bonding to a benzene ring.
(3¢c) A polysulfide-series resin (polythioefher—series
resin)
The polysulfide-series resin is not particularly
25 restricted to a specific resin so far as the resin has a
thio group (-S-) in the polymer chain. Such a resin

includes, for example, a polyphenylene sulfide resin, a



pol ysul fide-series resin includes a pol yphenylene sulfide resin. In the

pol ysul fide-series resin, the active sulfur atomconprises a sulfur atom of
a thio group in the main chain. For exanple, regarding the pol yhhefiN e85
sul fide 10 resin, an average nunber N of the active sulfur atom per

nmol ecul e can be cal cul ated based on a nodel of constitutive unit

"Cl- C6H4- S- C6H4- S- C6H4-d ", and the unlﬁ has N=2. (4) A polyolefinic resin
The pol yolefinic resin includes, for exanple, a is honmopol ymer or copol yner
of an olefin such as a polyethylene, a pol ypropyl ene, an ethyl ene- propyl ene

ﬁSESi yher zatﬁdﬁc"r%%l i pe%ts?rr‘ﬁn%é@y&ﬁ%ﬂ#&?&n&iaﬁiﬁ%ﬁgik%gﬁéﬁefﬂ an
, 0
§2p§| %:f " AR 'rg%ofil#aﬁ"p:’ Biinge & LB R B ER4B nat i on.
P
pol ypr opyl enchBLFRESLHER n FRAAHE ”5ﬁ8resﬂe%%u%%n%%nﬁeﬁe%oﬁeﬁJggg‘affhan 50 %

by wei ght (i uI 75 t 100 @6 %L far. _ex
polypropylenglave fléh% Pﬁhfeﬁ lno gnelgﬁﬁéﬁppé%polyner

propylen% etEy SQ%NB%%% eggb thde 29 Tﬁ§p$¥|n|¥regnd so on. Nbreover,

t he polyoleflnl resin era ‘crys I'n the polyolefinic

resi i an actie g qgen o rggfp R85 d egwy{e%gla%rry%&meawm in a

nethylene ar constltutlng N of hydr ogen
atom resin. In the polysulfide-series resin, the active sulfur

atom comprises a sulfur atom of a thio group in the main
chain. For example, regarding the polyphenylene sulfide
10 resin, an average number N of the active sulfur atom per
molecule can be calculated based on a model of constitutive
unit "Cl-CgHy4-S-CgH4-S-CgH4-Cl", and the unit has N=2.
(4) A polyolefinic resin
The polyolefinic resin includes, for example, a
15 homopolymer or copolymer of an olefin such as a polyethylene,
a polypropylene, an ethylene-propylene copolymer, a
poly(methylpentene-1); a copolymer of an olefin and a
copolymerizable monomer (e.g., an ethylene-vinyl acetate
copolymer, an ethylene-(meth)acrylic acid copolymer, an
20 ethylene-(meth)acrylate copolymer). These polyolefinic
resins can be used singly or in combination.
Preferred examples of the polyolefinic resin
includes a polypropylene-series resin having
a propylene content of not less than 50 % by weight (in
25 particular, 75 to 100 % by weight), for example,
polypropylene, propylene-ethylene copolymer,

propylene-butene copolymer, propylene-ethylene-butene



in a nethyl group branched fromthe main chain. (5) A polyurethane-series
resin The pol yuret hane-series resin can be obtained by reacting a

di i socyanate, a polyol and, if necessary, a 10 chai n-extension agent. As
the diisocyanate, there are exenplified an aliphatic dii socyanatze’gs N 7R85
hexanet hyl ene dii socyanate and 2, 2, 4- trimethyl hexanet hyl ene dii socyanate;
an alicyclic diisocyanate such as 1, 4-gycl ohexane diisocyanate and 15

i sophorone diisocyanate; an aronmatic diTSocyanate such as a phenyl ene

di i socyanate, a tolylene diisocyanate, and a

di phenyl net hane-4, 4' -di i socyanate; gn_araliphatic iisocyanate such as a
xyl yl ene diiéﬁ%Véﬁ§F§? éﬂﬁf§%)6ﬁy $8568VF§Oc§§ﬁaP89X8 egénéécgﬁﬁﬁﬂnd havi ng
g, s a dlest exihng s, D e Ot  pol yest er diol (ergr &
pol yesterdiol derived . froma C4 12 aliphatic _dicarhoxylic acid nponent
such as adipic acié? 5 &ZEOEXE%F%ﬁﬂéFige%I%I %%ﬁ%%ﬁ@ﬁ %gﬁgﬁggg 8%§?Iene
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conponent). (5) A polyurethane-series resin

/ The polyurethane-series resin can be obtained by
reacting a diisocyanate, a polyol and, if necessary, a
10 chain-extension agent. As the diisocyanate, there are
exemplified an aliphatic diisocyanate such as
hexamethylene diisocyanate and 2,2,4-
trimethylhexamethylene diisocyanate; an alicyclic
diisocyanate such as 1,4-cyclohexane diisocyanate and
15 isophorone diisocyanate; an aromatic diisocyanate such as
a phenylene diisocyanate, a tolylene diisocyanate, and a
diphenylmethane-4,4'-diisocyanate; an araliphatic
diisocyanate such as a xylylene diisocyanate, and s¢ on.
The diisocyanate may be a compound having an alkyl group
20 (e.g., methyl group) substituted on a main chain or a ring.
As a diol, there may be mentioned a polyester diol
(e.g., a polyesterdiol derived from a Cy.3, aliphatic
dicarboxylic acid component such as adipic acid; a Csp.
1paliphatic diol component such as ethylene glycol,
25 propylene glycol, butanediol, and neopentyl glycol; a
C4-12lactone component such ase-caprolactone), a polyether

diol (e.g., a polyethylene glycol, a polypropylene glycol,



As the chain-extension agent, a C2-10al kyl ene diol such as ethylene glycol
and propyl ene glycol as well as a diam ne can be used. The di a?aﬁgpy §%5

i ncludes, for exanple, an aliphatic diamne such as a linear- Or Bbranched
10 al kyl enedi am ne having about 2 to 10 carbon atons (e.g.,

et hyl enedi am ne, trimethyl enedi am ne, tetranethyl enedi am ne,

pent anet hyl enedi am ne, hexanet hyl enedi agi ne, trinethyl hexamet hyl enedi am ne,
1, 7-di am nohept ane, 1, 8-di am nooctane) and a linear- or is branched-

pol yal kyl enepol yam ne (e.g., diethylenetriamne, triethylenetetran ne,

L R AU S AR I e £ e o
o sCam noret i g phexaiin e ROTEL ¢ PR AATPO SO SR,

pol yur et ha”e'éﬂéfsa&cﬂi%ﬁn a gI?cgltJéé/ dY QA0 4 ONLYPAY’A%r @l exanpl e,

a hydrogen atomof an a onding to a main ai'n or a ring of the

di i socyanat e fi H rr?ﬂﬁn Yo PA%d i@ @

hydr ogen atom%?nvgrg% al% géléeﬁ%é?toupldo a pig% %é%)ra%a po foxg}y kﬁqene gl ycol,
a hydrogen atgégugc;h@rptp‘m no group 2 0 JUN 2005 31 of the chai n-extension
agent, etc. (6) A thernoplastic elastoner The thernoplastic el astoner

includes, for exanpl®,tne JQlHAGALIE/n S gBNAST QMBS (/1G8AQINERY; SOMPr i si ng
a b5 polyam de as a hard segnent and an al iphatic polyether as

such as ethylene glycol and propylene glycol as well as

a diamine can be used. The diamine includes, for example,

an aliphatic diamine such as a linear- or branched-

10 alkylenediamine having about 2 to 10 carbon atoms (e.g.,
ethylenediamine, trimethylenediamine,
tetramethylenediamine, pentamethylenediamine,
hexamethylenediamine, trimethylhexamethylenediamine,
1,7-diaminoheptane, 1,8-diaminooctane) and a linear- or

15 branched-polyalkylenepolyamine (e.g., diethylenetriamine,
triethylenetetramine, tetraethylenepentamine,
dipropylenetriamine); an alicyclic diamine such as
isophoronediamine, bis(4-amino-3-methylcyclochexyl)
methane, and bis(aminomethyl)cyclohexane; and an aromatic

20 diamine such as phenylenediamine, xylylenediamine, and
diaminodiphenylmethane.

In the polyurethane-series resin, an active hydrogen
atom comprises, for example, a hydrogen atom of an alkyl
group bonding to a main chain or a ring of the diisocyanate

25 (particularly a hydrogen atom at a benzyl position), a

hydrogen atom in an alkylene group of a polyol or a

polyoxvalkylene glycol, a hydrogen atom in an amino group



a soft segnent), a polyester-series elastoner (a copolyner conprising a
pol yal kyl ene arylate as a hard segnent and an aliphatic pol yether or

al i phatic polyester as a soft segnent), a pol yurethane-series §Ia Q%ngé (a
copol ymer 10 conprising a pol yurethane containing a short-chain éﬁ? I {gs a
hard segnent and an aliphatic polyether or an aliphatic polyester as a soft
segnent, for exanple, a polyester- urethane el astoner, a polyether-urethane
el astonmer, or the like), a polystyrehi%1e1astoner (a copol yner conpri sing
15 a pol ystyrenic block as a hard segnent and a di ene-pol yner block or a
hydr ogenated t hereof as a soft segnent), a polyolefinic elastonmer (e.g., a
copol yner conmpfi theigchaipodystysiare agend .pélt¢pr opyl ene as a hard segnent and
an ethyl ene-propyl ene rubber or an ethylene -propylene -then e 20 rubber as
a soft segnent;(@n Poltéfenmioplelsascomdrstonpri sing a hard segnent and a soft
segnent which are different in crystallinity), a polyvinyl chloride-series
el astoner, a fl uorThe-dentmipliasgichetappdest iincdhdssontey eraisbeon. As
the aliphatic polyether, the (poly)oxyC2-4al kyl ene 25 glycol and the other
(particul arlya pheygol Joxyetingd elastgingcol(p pepblyned ¢omphesinens of the

pol yester-series resin and the pol yurethane-series resin can be used. As 2
0 JUN 2005 3Rolyseide igshat herpciegestndr anlihen pdlipbsteécdpolyablet hes ot her
mentioned in the itemthe pol yurethane-series resin can be used. These
t her nopl ast i ca elcdst ®ewnen thn abeo Lsett i gy esog last @watbl aatdpmlygedhen t he
t hernopl astic el astonmer is a bl ock copol yner,
comprising a polyvalkylene arylate as a hard segment and
an aliphatic polyether or aliphatic polyester as a soft
segment), a polyurethane-series elastomer (a copolymer
10 comprising a polyurethane containing a short-chain glycol
aszahardsegmentandanaliphaticpolyetherorzﬂ]éliphatic
polyester as a soft segment,_for example, a polyester-
urethane elastomer, a polyether-urethane elastomer, or the
like), a polystyrenic elastomer (a copolymer comprising
15 a polystyrenic block.aseahard segment and a diene-polymer
block or a hydrogenated thereof as a soft segment), a
polyblefinic elastomer (e.g., a copolymer comprising a
polystyrene or a polypropylene as a hard segment and an
ethylene-propylene rubber or an ethylene-propylene-diene
20 rubber as a soft segment; an olefinic elastomer comprising
a hard segment and a soft segment which are different in
crystallinity), a polyvinyl chloride-series elastomer, a
fluorine-containing thermoplastic elastomer, and so on.
As the aliphatic polyether, the (poly)oxyC,.salkylene
25 glycol and the other (particularly, the polyoxyethylene

glycol) mentioned in the items of the polyester-series

resin and the polyurethane-series resin can be used. As



a block structure is not particularly restricted, and may be a triblock
structure, a nultiblock structure, a star-shaped structure or another
structure. Preferred exanples of the thernoplastic elastonmer 10 ZQFQUgeggﬁ
pol yam de-seri es el astoner, polyester-series elastoner, polyuret -series
el astonmer, polystyrenic elastonmer, and polyolefinic elastoner. In the

t hernopl astic el astoner, an active hydragen atom may conprise, for exanple,
a hydrogen atomin an 15 oxyal kyl ene urft of a soft segnent. (7) Another
thernoplastic resin (nodified resin) The present invention applies to
bonding or joining of a thernoplastic resin having a predeterm ned

concentrationtbe 2hiphatiyeodivented athgbbetyeThrerEidy @andEhghesheRe
t hernopl astic resin has a | ower concentration of the active atomrelative
to the given Gentépmedtimrthe hetem Heyerpsladeed hpesr Aerapshbeegigdcas a
nodi fied resin introducing the active atom (am no group, oxyalkyl ene
group, mercapbe ugresup, Thase $beampplastdn ed asiomessl ean be B¢ 8dnAlya resin
havi ng | ess concentration of an active atom than the determ ned
concentrati onyri el cdesindororexanpl e, a vinyl polynerization-series resin
[e.g., a (meth)acrylic 2 0 JUN 2005 - 33 resin (e.g., a poly(nethyl
met hacrylate), a ndftgi theghsamoplasdistafamioneapbs prisroqVsopesimgy; a
styrenic resin (e.g., a polystyrene;, a styrenic copolyner such as a AS
resin and a s@yrlawk ssrightupet hadioll Restéepbeyherrest i aiad emingd Hauf t ed
copol ymer such as H PS and ABS resin),
be a triblock structure, a multiblock structure, a
star-shaped structure or another structure.
Preferred examples of the thermoplastic elastomer
10 include polyamide-series elastomer, polyester-series
elastomer, polyurethane-series elastomer, polystyrenic
elastomer, and polyolefinic elastomer.
In the thermoplastic elastomer, an active hydrogen
atom may comprise, for example, a hydrogen atom in an
15 oxyalkylene unit of a soft segment.
(7) Another thermoplastic resin (modified resin)
The present invention applies to bonding or joining
of a thermoplastic resin having a predetermined
concentration of the active atom to a rubber. Therefore,
20 when the thermoplastic resin has a lower concentration of
the active atom relative to the given concentration, the
thermoplastic resin may be used as a modified resin
introducing the active atom (amino group, oxyalkylene
group, mercapto group, and so on}. Such a thermoplastic
25 resin (a resin having less concentration of an active atom

than the determined concentration) includes, for example,

a vinyl polymerization-series resin [e.g., a (meth)acrylic



a honopol yner or copol yner conprising a hal ogen-contai ning nononer (e.g., a
pol yvinyl chloride, a vinylidene chloride copolyner), a vinyl-series resin
(e.g., a polyvinyl acetate, a polyvinyl alcohol)], a condensatlonggeg%ﬁsﬁmg
resin [e.g., a polycarbonate resin (e.g., a blsphenol A- based pol'ycarbonate
resin), polyimde-series resin, polysulfone-series resin, polyether sulf
one-series resin, polyether ether kegosg-series resin, polyarylate-series
resin], and another resins. 15 In the viRAyl polymerization-series resin, a
nodified resin may be obtained by copol ynmerization of a vinyl nononer and

(et hy acry| | CSRT G 1 1RO LSRR I PSRRI & G B gr oup or an
rcosamy ) e ftadniil 4 Brde, S 1R T, D >§ﬁ|r5or6ﬁsfafrere%sr%lncpr§33ce' n
ono- substi 1 dieaihite & e B v g 5 4 tﬁ%t*l% %ﬁ%%ﬁ%ﬁ} St the
B Ther. 5 gﬁn%%@ﬁﬁgﬁvﬁ%t@f' A S W@%&a& 2 RSt ner y1 at o
Crethy hord] ard L?%ﬁ?ﬁeaﬁiﬁﬁﬁdn%%%%&mz%%%% G TER oSS IR o the

mono( met h) acr ?.4he vinyl oI rlzatlon seri.es resjn i ntroduce
the active avh%ge TR rb OB TR B 3 F R R e R

pol ymeri zati %ono?r( re%er SS' 4 polyvinyl chloride, a vinylidene chloride
[ copolymer), a vinyl-series resin (e.g., a polyvinyl
acetate, a polyvinyl alcohol)], a condensation-series

10 resin [e.g., a polycarbonate resin (e.g., a bisphenol
A-based polycarbonate resin), polyimide-series resin,
polysulfone-series resin, polyether sulfone-series resin,
polyether ether ketone-series resin, polyarylate-series
resin], and another resins.

15 In the vinyl polymerization-series resin, amodified
resinmay be obtained by copolymerization of a vinyl monomer
and a monomer containing a carboxyl group or an acid
anhydride group such as (meth)acrylic acid and maleic
anhydride to introduce a carboxyl group or an acid anhydride

20 group into the vinyl polymefization-series resin, and, if
necessary, reacting the resulting resin with thionyl
chloride to produce an acid chloride group, and reacting
the resultant with ammonia, a mono-substituted amine (e.qg.,
a monoalkylamine, a monoarylamine) or the diamine

25 mentioned above to introduce an amino group into the resin.
Further, a copolymerization of (poly)oxyalkylene glycol

mono{meth)acrylate or a (poly)oxyalkylene glvycol



Further, for the condensation-series resin as well as the vinyl

pol yneri zation-series resin, a nodification mnay be carried out by
graft-polynerizing a carboxyl group- or an acid anhydride gr 9-§?£tﬁ%§ing
mononer with a resin 10 to introduce the carboxyl group or theYVatid -~
anhydride group, if necessary, by reacting the resulting resin with thionyl
chloride to produce an acid chloride group, and by reacting the acid
chloride group with amoni a, a nono-subgfituted am ne, or the diamne

menti oned above to introduce an amino 15 group as sane manner as in the
above vinyl polynerization-series resin. (Qher conponent) The resin nmenber

ey essentl abionoaopiEeReR (RBCRTABLASAEE ¢ MDaVLig AnBhuRRLCoBEeNtrati on

of the 20 active a resin composit nprising the

above- ment i oned, taer R%ﬁé&&%g%ﬁ%b”o@”@thHSﬁokﬂégﬂgﬁkgzibgerﬁé'EheAS the

ot her thernoplastic ere may be nentione 1 fi

t hermopl ast | erh?i' e?aoé)ﬂ@':} Nt d E‘Esfﬂﬂ%aﬁ} Eﬂrfsahee(@e éHEEvéS a
styrenic 25 re acrylic resin, hormopol ynmer or copolyner of a
hal ogen- cont%yakegeﬁvaeaﬁrfgs g moh&99559§onceﬁtehe'99n9§s'n) a

vinyl -series resi 0 JUN 2005 - pol ycarbonate-series resin, a

pol yi m dg- serl,g9mb8$ At 18n- ggkxggl}gggnserles resin, a polyether
sul fone-seri és “resin, a polyetheretherketone-series resin, a

pol yaryl at e-seri esppgeh8r, apbi i &-CIniira tAQn esdréle ﬂe%%'nnasaﬁglihe like.

as the vinyl polymerization-series resin, a modification
may be carried out by graft-polymerizing a carboxyl group-
or an acid anhydride group-containing monomer with a resin
10 to introduce the carboxyl group or the acid anhydride group,
if necessary, by reacting the resulting resin with thionyl
chloride to produce an acid chloride group, and by reacting
the acid chloride group with ammonia, a mono-substituted
amine, or the diamine mentioned above to introduce an amino
15 group as same manner as in the above vinyl
polymerization-series resin.
{Other component)
The resin member may essentially comprise a
thermoplastic resin having a given concentration of the
20 active atom, and may be a resin composition comprising the
above-mentioned thermoplastic resin and other
thermoplastic resin. As the other thermoplastic resin,
there may be mentioned an unmodified thermoplastic resin
corresponding to the modified resin (8) such as a styrenic
25 resin, a (meth)acrylic resin, a homopolymer or copolymer
of a halogen-containing monomer {(e.g., fluorine-

containing resin), a vinyl-series resin, a



The amount of the thernoplastic resin having the active atomis about 30 to
100 % by wei ght, preferably about 50 to 100 % by wei ght, and Hﬁée N 2065
preferably about 80 to 100 % by wei ght based on the total ano }H t%e
resin conponents. 10 The resin conposition for the resin nmenber may

conprise various additives, for exanple, a filler or reinforcer, a
stabilizer (an ultraviolet ray absorbergsan antioxidant, a heat

stabilizer), a colorant, a plasticizer, a lubricant, a flanme retardant, an
antistatic agent, and 15 other conventional additives. [Rubber nenber]

(bocT ) ndidRas IR iRk %A APy ML a-b8, hditaniz) ho) 2

rubber conposition conprising a 2 erating agent and a rubber

The rubber | $didlsy10did Gl Aty sty | of Ghavedledr <@ rofie Mg can react

with the thernpoplastic resin nentioned In the itemResin nenber, and

various rubbers gan He usedh Lalkd é%%ﬁ%;éé}ie%h?egﬁﬁse%t i nvention, since

the thernoplastic resin 1I's 25 capable o ei ng activated by the

radi cal -genewliy%&ya%gc@t-,sefi@% Rer, 2N ikRiteleed Wi s wi de range.

The rubber may inclu for exanple, a diene-seriés 2 0"JUN 2L ur - 36

rubber, an olgfdiRi C AR 18RkeACTYylic rubber, a fluorine-containing
rubber, a urethane-series rubber, an epichlorohydrin rubber (e.g., a

homopol yner CO of TeRi ahlbenehyer ithe %n@%ﬂ.@bmgrtiEC@eg%neaia%h@r @medrin and 5

et hyl ene oxi de, a copolyner further copolymnerized with an

active atom is about 30 to 100 % by weight, preferably about
50 to 100 % by weight, and more preferably about 80 to 100 3
by weight based on the total amount of the resin components.
10 The resin composition for the resin member may
comprise various additives, for example, a filler or
reinforcer, a stabilizer (an ultraviolet ray absorber, an
antioxidant, a heat stabilizer), acolorant, aplasticizer,
a lubricant, a flame retardant, an antistatic agent, and
15 other conventional additives.
[Rubber member]
(Rubber)
The rubber member may be obtained by molding (or
vulcanizing) a rubber composition comprising a
20 radical-generating agent and a rubber. The rubber is not
particularly restricted insofar as the rubber can react
with the thermoplastic resin mentioned in the item Resin
member, and various rubbers can be used. Particularly, in
the present invention, since the thermoplastic resin is
25 capable of being activated by the radical-generating agent,
the rubber can be selected within the wide range.

The rubber may include, for example, a diene-series



allyl glycidyl ether), a chlorosul fonated pol yet hyl ene, a propyl ene oxide
rubber (GPO), an ethylene-vinyl acetate copolyner (EAM, a pol ynorbornene
rubber, a nodified rubber of these nentioned above (e.g., aCid‘intfﬁdﬁﬁﬁdm$w
to rubber), and other rubbers. These rubbers can be used singly or%in/¥H 2y
conbi nati on. Anong these rubbers, in view of a practical use, a w dely used
rubber includes usually the diene-series rubber, the olefinic rubber, the
acrylic rubber, the fluorine-containinggrubber, the urethane- 15 series
rubber, and so on. As the diene-series rubber, there nmay be nentioned a
natural rubber (NR); a polyner of a diene-series nononer such as an

i soprene rUb?ﬁLt%%R%Eﬁ??l§§§%H§%&§%§ﬁFso %e%%ryﬁﬁngEb% ;y%aaubber) (IR,

a but adi ene dr opr ene~rubber

acrylonitril iqi'lgo?l}b eg-%%%'gég%ﬁaeguw@efa Haasn@_rg&ciré/u%g?rbtbr(ei'# e4hut adi ene

rubber (nitr anitrile-chloroprene T CR), and a

nitrile-iSOpQﬁﬁ%mgggg%&d&gbs%thﬁﬁ?R%BSQQ-giﬁp@?ggaghé Ohbz%g rubber such as

a styrene 25 adi ene“ru exanp a random copol yner of

styrene and @Hi%‘i’xil%'}%gytﬁﬁgﬁl',b'a%%p%@?ﬂ%)égﬁgog8%2&5?&%%0%11 h¥&ﬁ”9ﬁﬁ' ock and

a but adi ene bl'ock, an i ke), styrene-chl oroprene

rubber (SCR) .o t9d cdeSb¥igoe-d %g@roq%eﬂ EQP%e{B%cﬁ)é A D8 yith an

di ene- cont ai ni ng rubber. The i ene-series rubber al'so I ncludes a

PﬁgrOgeP?L§9aﬁﬁ?@ebﬂYcﬁa9leé%HQE$" a BydreosnakEHaRLE" bbeyE¥RPEENEHINBR) or
a propylene oxide rubber (GPO), an ethylene-vinyl acetate
copolymer (EAM), a polynorbornene rubber, a modified
rubber of these mentioned above (e.g., acid-introduced

10 rubber), and other rubbers. These rubbers can be used
singly or in combination. Among these rubbers; in view of
a practical use, a widely used rubber includes usually the
diene-series rubber, the olefinic rubber, the acrylic
rubber, the fluorine-containing rubber, the urethane-
15 series rubber, and so on.
As the diene-series rubber, there may be mentioned
a natural rubber (NR); a polymer of a diene-series monomer
such as an isoprene rubber (IR), an iscbutylene-isoprene
rubber (butyl rubber) (IIR), a butadiene rubber (BR), and
20 a chloropréne rubber (CR); an acrylonitrile-diene
copolymerized rubber such as an acrylonitrile-butadiene
rubber (nitrile rubber) (NBR), a nitrile-chloroprene
rubber (NCR), and a nitrile-isoprene rubber (NIR):; a
styrene-diene copolymerized rubber such as a styrene-
25 butadiene rubber (SBR, for example, a random copolymer of

styrene and butadiene, a SB-block copolymer comprising a

styrene block and a butadiene block, and the like), a



The ol efinic rubber includes, for exanple, an ethyl ene-propyl ene rubber
(EPM, an ethyl ene-propyl ene diene rubber (EPDM, a polyoctenylene rubber,
and ot her rubbers. 10 The acrylic rubber includes a rubber conprising an

al kyl acrylate as a mai n conponent such as a copol ymer ACM of anZd@MﬂN 2005
acrylate and a chl ori ne-contai ni ng crossllnkable nmononer, a copol ynmer ANM of
an al kyl acrylate and acrylonitrile, zopolyner of an aIkyI acryl ate and
15 a carboxyl group- and/or epoxy group ont ai ni ng nononer, and an

et hyl ene-acrylic rubber. As the fluorine-containing rubber, there are
exenplified a rubber using a fluorine-c nta nlqﬁ@nnnoner f.or exanple, a

copol yner FKI\ﬁWr‘?ﬂenﬂr} rfelrl?onrﬂl&?(?e% S6B) petfd FoSEFEEHEnd SOPE ShEcessar y,
tetrafluoroet |.ene; etrafluoroethylelﬁ§$nd P, erne a

pol t
copol yner Qﬂeqeﬁ%%ﬁﬁvd?ﬁ%fﬂyFﬁh@%ﬁﬂf P& nyI her. The

ur et hane rubb (U include o for exa f ?upol ester- ur et hane
el ast oner, RS- e&k@%ﬁané @ gg?ﬁd% drrers. As
t he nDdlfled ubber t.here t oned, JU 5

examle. | an. AT SRARGd 8PP UEEPREHEH Bt Lo BOAT @%l{% 5 thé d
anhydrlde gr q{contalnlng rubber [e.g., a carboxylic styrene- butadlene

r ubber %) % carboxylic nitrile rubber (X— NBR) a carboxylic 5
ethylene propyleneT%%p% &él%P&%%¥%E 1naqu for example, an

ethylene-propylene rubber (EPM), an ethylene-propylene
diene rubber (EPDM), a polyoctenylene rubber, and other
rubbers.

10 The acrylic rubber includes a rubber comprising an
alkyl acrylate as a main component such as a copolymer ACM
of an alkyl acrylate and a chlorine-containing
crosslinkable monomer, a copolymer ANM of an alkyl acrylate
and acrylonitrile, a copolymer of an alkyl acrylate and

15 a carboxyl group- and/or epoxy group-containing monomer,
and an ethylene-acrylic rubber.

As the fluorine-containing rubber, there are
exemplified a rubber using a fluorine-containing moncmer,
for example, a copolymer FKM of vinylidene fluoride and

20 perfluoropropene, if necessary, tetrafluoroethylene; a
copolymer of tetrafluoroethylene and propylene; a
copolymer FFKM of tetrafluoroethylene and
perfluoromethylvinylether.

The urethane rubber (U) includes, for example, a

25 polyester-based urethane elastomer, a polyether-based
urethane elastomer, and other elastomers.

As the modified rubber, there may be mentioned, for



functi onal group-containing rubbers. (Radical-generating agent) In the
present invention, the radical-generating agent not only vul cani zes (or
crosslinks) the above rubber 10 but also acts to the above therggﬁl %%i ;
resin (for exanple, activates the above thernoplastic resin radid Iﬁw %ﬁg
hydr ogen-drawi ng reaction in which the active hydrogen atomis drawn from
the thernoplastic resin), to directly bond the thernoplastic resin and a
vul cani zed rubber by 15 a crosslinkingjgeaction. As the radical-generating
agent, various radical-generators can be used dependi ng on species of the
thernoplastic resin or the rubber, and the radical-generating agent may be

sel ected 11 OLah0foeXaPLera AALE30LE RAEOK] ducRn820 Sampoung. 2

sul fur-contarnin gani c conpoun an a sulfur entally,
since the s causes. i.0niC. i . i derabl | ower
radi cal - geneggw‘%b %f%@%%%@?ygﬁﬁ&??’{%@_%}%p%qglr?%glg%@a edﬁePé%'l ‘cal, the
sul fur is exgl t i - I t e
radical-gene%a??ﬁgo%%%%% %gy%%ﬁngét%%%gﬁg2%P§g€$g¢%_%%%ﬂiﬁ%tion. The
organi c per oxi j e b AC I e.g., lauro
pe?oxi del,o beéégg?k Jcéir%%?%%r,igé Zﬁg% %%%éﬂﬁ 39:49 c%ﬁ%r{% e%goy? per oxi d)é,
2,4-dichloro I L al kyl | de L-t-but
per oxi de% 2, %%%%ﬁeﬁﬁgﬁ%y %gégﬁn}g?ﬁ{/%’eﬁan%ﬁd %ﬂlh% s(t- bu%/yl per oxy)
-3,3,5-tr|nef@yégygﬁ&&maggﬁﬁ_%%nggfgiﬁgt&ﬁaﬂg@gpxy) 5 2, 5-di met hyl hexeane- 3,
1, 3-bi s(t-butyl peroxyl sopropy

(Radical-generating agent)

[ In the present invention, the radical-generating
agent not only vulcanizes (or crosslinks) the above rubber
10 but also acts to the above thermoplastic resin (for example,
activates the above thermoplastic resin radically by a
hydrogen-drawing reaction in which the active hydrogen
atom is drawn from the thermoplastic resin), to directly
bond the thermoplastic resin and a vulcanized rubber by
15 acrosslinkingreaction. As the radical-generating agent,
various radical-generators can be used depending on
species of the thermoplastic resin or the rubber, and the
radical-generating agent may be selected from, for example,
an organic peroxide, an azo compound, a sulfur-containing
20 organic compound other than a sulfur. Incidentally,since
the sulfur causes an jionic reaction and has a considerably
lower radical-generating efficiency, and further traps a
generated radical, the sulfur is excluded from the
radical-generating agent. The radical-generating agent
25 can be used singly or in combination.
The organic peroxide includes, for example, a diacyl

peroxide (e.g., lauroyl peroxide, benzoyl peroxide, 4-



benzene; dicunyl peroxide], an al kyl peroxide (e.g., t-butyl hydroperoxide,
cunene hydroperoxi de, 2,5- dinethyl hexane-2, 5-di hydroper oxi de,

di i sopropyl benzene hydroperoxi de), an al kylidene peroxide [e.g., 10

et hyl met hyl ket one per oxi de, cycl ohexanone per oxi de, '

1, 1-bi s(t-butyl peroxy)-3,3,5-trinethyl cycl ohexane], a peracid ezt%nﬂﬁkzgmi
t-butyl peracetate, t-butyl perpivalgtg%,_etc. The azo conpound i ncl udes
azoi sobutylonitrile and 15 other conpo d. The sul fur-containing organic
conmpound includes, for exanple, thiuran{e g., tetranmet hyl t hi uram

B
di t t hyl t-hi t et | fid 0 TT).] t ,
salt of a diyéf‘elw'af“&%”%ﬁf doddr l?lameéiz‘ P h med o R g e dcar b ¢
d d diet t hi h di t ,
SR B e LR LR AR L
it cal - gener o e o “'e%avel“éfﬁ%{‘o%laeéa%'y%. S RSy be
I d f 0 t liedt
o adhesion Bk rese.anenénbe?%% e e °x°ries%ﬂﬂ3> PPl ied to
phot opol ynerlgea};t 'rﬂl#ﬂr&& g)et%ereo |n|a§1| %ylmi)ér q%, gfor exanple, a

benzophenone or a2 deriva

3,3 - d'nEththf%d?@hh?ﬁ%ﬂﬁﬂﬁﬁ&&ﬁ%%qeCumene hydroperoxide, 2,5-
dimethylhexane-2,5-dihydroperoxide, diisopropylbenzene
hydroperoxide), an alkylidene peroxide [e.g.,

10 ethylmethylketone peroxide, cyclohexanone peroxide,
1,1-bis(t-butylperoxy)-3,3,5-trimethylcyclohexane], a
peracid ester (e.g., t-butyl peracetate, t-butyl
perpivalate), etc.

The azo compound includes azoisobutylonitrile and

15 other compound. The sulfur-containing organic compound
includes, for example, a thiuram [e.g., tetramethylthiuram
monosulfide (TMTM), tetramethylthiuram disulfide (TMTD),
tetraethylthiuram disulfide (TETD), tetrabutylthiuram
disulfide (TBTD), dipentamethylenethiuram tetrasulfide

20 (DPTT)], a dithiocarbamate (e.g., a salt of a diC;.
galkyldithiocarbamic acid such as dimethyldithiocarbamic
acid and diethyldithiocarbamic acid with sodium,
potassium, iron, copper, zinc, selenium, or tellurium),
a thiazole [e.g., 2-mercaptobenzothiazole, 2-(4'-

25 morpholinodithio)benzothiazole], and the like.

As the radical-generating agent, a

photopolymerization initiator also may be employed as far



4, 4- di met hoxybenzophenone), an al kyl phenyl ketone or a derivative thereof
[e.g., acetophenone, diethoxyacetophenone, 2-hydroxy-2-nethyl-I-

phenyl propan- 1-on, benzyl di net hyl ketal, 1 10 hydroxycyclohexylphea%téas\sogﬁ§
2-benzyl - 2- di et hyl ami no- 1- (nor phol i nophenyl ) - but anone], an antlar n

or a derivative thereof (e.g., 2-methyl anthraquinone), a thioxanthone or a
derivative thereof (e.g., 2-chlorothi 5apthone, an al kyl t hi oxant hone), a 15
benzoin ether or a derivative thereof %e.g., benzoin, a benzoin alkyl

et her), a phosphine oxide or a derivative thereof, and others. The

radi cal -generator. al so inclydes a persulfat e.g.,,anmoni um persul fate,

ot asei um |45 eudh e Shratishy - fh BRI, (AU AP L EERPERR e
preferred agent s .the organic peroxid The ratio of, the radical -generating
agent can bgcehese T R F°8 r%glr?ggu(;%fb,erf S’rem§>‘?§rfpl il,qeabout 0.5 to 15

parts by wei ght i s..usyally .ahout tao_10.parts.by weight, 25 and
preferably cﬁﬁoéﬁﬁi?%f%%%#ﬁ?nbﬁ%ﬁgﬂgﬁ%I(gngyogﬁﬁﬁﬁQXftpg Wagérts by

el ght) 1 el at 0. 190, BALkBaDY ueLallopfl ot boplaGg yaber . 11 IUN

2005 - 41 ul carfi zati on-activatin ntor ac tor I'n "t’he present
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referre as a i'fg “dgen er-w e 5

radi cal - genef 3t iq16,A98Hy el 2L hohE ) eNBANeS 137 ARSI kR one or a

derivative thereof [e.g., acetophenone,
s diethoxyacetophenone, 2-hydroxy-2-methyl-1-
| phenylpropan-1-on, benzyldimethylketal, 1-

10 hydroxycyclohexylphenylketone, 2-benzyl-2-
dimethylamino-1-(morpholinophenyl)-butanonel, an
anthraquinone or a derivative thereof (e.g., 2-methyl
anthraquinone), a thioxanthone or a derivative thereof
(e.g., 2-chlorothioxanthone, an alkylthioxanthone), a

15 benzoin ether or a derivative thereof (e.g., benzoin, a
benzoin alkyl ether), a phosphine oxide or a derivative
thereof, and others. The radical-generator also includes
a persulfate (e.g., ammonium persulfate, potassium
persulfate).

20 Among these radical-generating agents, the
preferred agent is the organic peroxide.

The ratio of the radical-generating agent can be
selected within a range of, for example, about 0.5 to 15
parts by weight, and is usually about 1 to 10 parts by weight,

25 and preferably about 1 to 8 parts by weight (e.g., about
2 to 7 parts by weight) relative to 100 parts by weight

of an unvulcanized rubber.



efficiency by the radical -generating agent. The vul cani zati on-activating
agent accelerates not only a vul canization of rubbers but also a
crosslinking between the rubber nol ecule and the resin nol ecul ~tﬂJ@0ﬂQ5
firmy 10 the rubber nenber and the resin nenber. For exanpl e, en’ 'a

t hernopl astic resin conprises a polyphenylene ether resin, use of a

radi cal -generating agent and a vul cani zation-activating agent in

conmbi nati on progresses a crosslinking peaction between the resin nmenber and
the i s rubber nmenber to ensure the bonding of the nenbers firmy or
strongly. The anmount of the vul cani zation-activating agent may be an anpunt

requi red for tne,aceelshalin ok 1 LuBRE YubGaRiZakiqpaang the crosslinki ng

formati on between rubbers and résins, “and an excess anount of the 20

activating agent may, dgienjQrang 3 fydieiors B QRA N zatIeEf Ore. an
Fﬁ%} vﬁ(? )

appropriate anmoun ani zat1on- activating agent can be sel ected

suitably. As dde il GAN1 AL OTIAGK MAIING: J0RNThe LRI IR e cdiBnld oned.

for exanple, an organic conpou aving a ar bon- car ond (a
pol yreri zabl t.un : g. W - Sl ﬁqg#) e .
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singly or in 5 conbination. As the vul cani zation-activating agent, a
vulcanization-activating agent accelerates not only a
/ vulcanization of rubbers but also a crosslinking between
the rubber molecule and the resin molecule to bond firmly
10 the rubber member and the resin member. For example, when
a thermoplastic resin comprises a polyphenylene ether
fesin, use of a radical-generating agent and a
vulcanization-activating agent in combination progresses
a crosslinking reaction between the resin member and the
15 rubber member to ensure the bonding of the members firmly
or strongly. The amount of the vulcanization-activating
agent may be an amount required for the acceleration of
rubber vulcanization and the crosslinking formation
between rubbers and resins, and an excess amount of the
20 activating agent may deteriorate a rubber’s property.
Therefore, an appropriate amount of wvulcanization-
activating agent can be selected suitably.
As the vulcanization-activating agent, there may be
mentioned, for example, an organic compound having a
25 carbon-carbon double bond (a polymerizable unsaturated
bond) [e.g., avinyl-series monomer (e.g., divinylbenzene),

an allyl-series monomer (e.g., a diallyl phthalate, a



vul cani zati on-activating agent having the polynerizable
not less than 2 is practically used. Exanples of the (ne
include a bifunctional (neth) acrylate [e.g., a C2_10al
(meth) acrylate such as ethylene glycol di(nmeth)acrylate
di (nmeth)acryl ate, 1,4-butanediol di(neth)acrylate, hexan
di (neth)acryl ate, and neopentyl glycgl4 i (meth)acryl ate
gl ycol di(neth)acrylate such as diethylene glycol 15 di(
triethylene glycol di(nmeth)acrylate, polyethylene glyco

unsat urated bond of
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unsaturated bond of not less than 2 is practically used.
Examples of the (meth)acrylic monomer include a
bifunctional (meth)acrylate [e.g., a C;_jpalkylene glycol
di(meth)acrylate such as ethylene glycol di(meth)acrylate,
propylene glycol di(meth)acrylate, 1,4-butanediol
di(meth)acrylate, hexanediol di(meth)acrylate, and
neopentyl glycol di(meth)acrylate; a polyC,.jalkylene
glycol di(meth)acrylate such as diethylene glycol
di(meth)acrylate, triethylene glycol di(meth)acrylate,
polyethylene glycol di(meth)acrylate, dipropylene glycol
di(meth)acrylate, tripropylene glycol di(meth)acrylate,
polypropylene glycol di(meth)acrylate, and
polytetramethylene glycol di(meth)acrylate; glycerol
di(meth)acrylate; trimethylolpropane di(meth)acrylate;
pentaerythritol di(meth)acrylate; and di(meth)acrylate of
bisphenol A-C;.4 alkylene oxide-adduct], a tri- or
poly-functional (meth)acrylate [e.g., glycerol
tri(meth)acrylate, trimethylolethane tri(meth)acrylate,
trimethylolpropane tri(meth)acrylate, pentaerythritol
tri(meth)acrylate, pentaerythritol tetra(meth)acrylate,

dipentaerythritol tetra(meth)acrylate, dipentaerythritol
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phenyl sul fone, 4,4'-bis(N, N - naleimde)di phenyl ether

smaleimde (e.g ] N N -1, 2-et hyl enebi smal ei mde, N, N -1, 3-
mal ei m de, N, N' - tetran? thyl enebi smal ei m de), etc. 15 The
n

| cani zat i on- actlvatlng age
g., about 2 to 6, particularly about 3 to 6) of a

i ncl udes a compound having a
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N,N'-1,4-phenylenedimaleimide, N,N'-(3-methyl-1,4-
phenylene)dimaleimide, 4,4'-bis(N,N'-
maleimide)diphenylmethane, 4,4'-bis(N,N'-
maleimide)diphenyl sulfone, 4,4'-bis(N,N'-
maleimide)diphenyl ether], an aliphatic bismaleimide
(e.g., N,N'-1,2~ethylenebismaleimide, N,N'-1,3-
propylenebismaleimide, N,N'-1,4-
tetramethylenebismaleimide), etc.

The preferred vulcanization-activating agent
includes a compound having a plurality (e.g., about 2 to
6, particularly about 3 to 6) of a carbon-carbon double
bond (polymerizable unsaturated bond) per molecule, for
example, a triallyl (iso)cyanurate, a di- or poly-
functional (meth)acrylate (in particular, tri- or
poly-functional (meth)acrylate), and an aromatic
maleimide compound.

In the present invention, the addition of the
vulcanization-activating agent is not essential. For
example, depending on the number of an active atom of a
thermoplastic resin and species of a rubber material to

be used, the presence of the vulcanization-activating



one conponent selected fromthe unvul cani zed rubber (or unvul cani zed rubber
conposition) and the thernoplastic resin (or a resin conposition), and may
be added to both conponents. The vul cani zati on-activati ng agent ?% 38N 7005
usual | y added to the unvul cani zed rubber. The anobunt of the

vul cani zation-activating agent is varied depending on species of the

vul cani zati on-activating agent and specjgs_ of the conponent to be added
(the unvul cani zed rubber and/or the thernoplastic resin), and is usually an
effective is anount for accelerating an adhesi on or bondi ng between the

t her rmpl astic gae& | Esaﬁ'g trgeeqﬁfrbebﬁr ! ag)tgs dbéggﬁlrﬁerﬁt?ggm O.En rta%t}.%aaar ts by
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parts by wei hle %fom%nleﬁ%sgeqeet@anﬁeeﬁantthaehﬁ%@éaﬁl&%a tgpeubher and the

resin. Moreover, in the case that the vulcanization-activating agent is

added bot h Ohnk%gchﬁibgd 2t bkke comPBer t13nMahl %%%UQhthobH%s%ﬁbca”'Zat'0“
5 activating agent nay be added to the resin, and t

I resin (or a resin composition), and may be added to both
| components. The vulcanization-activating agent is
10 usually added to the unvulcanized rubber. The amount of
the vulcanization-activating agent is varied depending on
species of the vulcanization-activating agent and species
of the component to be added (the unvulcanized rubber and/or
the thermoplastic resin), and is usually an effective
15 amount for accelerating an adhesion or bonding between the
thermoplastic resin and the rubber, for example, about 0.1
to 10 parts by weight, preferably about 0.1 to 5 parts by
weight, and more preferably about 0.1 to 3 parts by weight,
relative to 100 parts by weight of at least one component
20 selected from the rubber and the resin. For example, in
the case where the vulcanization-activating agent
comprises a methacrylate of a polyhydric alcohol, the
amount of the vulcanization-activating agent is about 0.1
to 10 parts by weight, preferably about 0.1 to 5 parts by
25 weight, more preferably about 0.1 to 3 parts by weight,

and practically about 0.1 to 1.9 parts by weight (e.g.,

0.5 part by weight, 1.0 part by weight), relative to 100



vul cani zi ng activator may be used in a proportion of about 0.1 to 7 parts
by weight, preferably about 0.1 to 5 parts by weight , and nore preferably
about 0. 1 to 3 parts by weight , relative to 100 parts by wei ghy Pfjinhesss
resin. 10 An excess ampunt of the vul canization-activating agent may
significantly affect properties of the rubber nenber or the resin nenber,
dependi ng on species of the vulcanlzaghyn activating agent. For exanple,
the addition of the excess anobunt of the vul cani zation- 15 activating agent
to the rubber component causes troublesoneness for exanple, a far higher

har dness of a uI ani zed. rubper t de5| ned va nd, s i ficant
deterioratioRaF% 8?0“819%£ grﬁﬁe ?35 f °Tfe ?%%%%?nﬁe%% t%%gﬁ 48 a
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the resin ne oré N any case of ad ion o0
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the resih nmenb anoun nor € y wei ght of
the vul cani 29%&9§ fﬁhg%ﬂ%f&%hag%étdgfe% 1h0a Jp%r@a;ttl%rﬁ ot of an
added object (ru Ber of resin ecti1onabl e,” and it shoul e carefully
handl ed the § ampynt p@f-tRObyl §§8ghPaNpPe PEFLS1 PYaRIIRE. 1 8805 thuisy s pri or
i by weight, and more preferably about 0.1 to 3 parts by weight,
relative to 100 parts by weight of the resin.

10 An excess amount of the vulcanization-activating
agent may significantly affect properties of the rubber
member or the resin member, depending on species of the
vulcanization-activating agent. For example, the
addition of the excess amount of the wvulcanization-

15 activating agent to the rubber component causes
troublesomeness, for example, a far higher hardness of a
vulcanized rubber than a designed value, and significant
deterioration in a long-term property o¢f the rubber member
such as a weather resistance. Moreover, the addition of

20 the excess amount of the vulcanization-activating agent
to the resin component causes a gel-formation accompanying
with a resin member molding to make an appropriate molding
difficulty, and a decrease of a mechanical strength.

Further, the added vulcanization-activating agent may be

25 migrated from the resin member.

Therefore, in any case of addition of the

vulcanization-activating agent to the rubber component or



to practical usage, a consequence for the anopunt of the

vul cani zati on-activating agent to the added object may have been exam ned.
To obtain a sufficient bonding strength between the rubber nmenbep qutzg§
resin nmenber 10 without any considerations affecting the object to be added,
t he amount of the vul cani zation-activating agent is, for the object
conprising a rubber, not nore than 2 pa %s_by wei ght, for exanple, about
0.1 to 1.9 parts by weight (e.g. , about 0.5 to 1.9 parts by weight)
relative to 100 parts 15 by weight of the rubber, and for the object

COMDILS1N9, @l By I ek D PP Bl L SRR ot O
100 B S 0y el oE B Rl o0 0P LA AR LA AC Lot g cgenc 1
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(Vul cani zat i Qpy13pHildA10h -activating agent to the added object may
s have been examined. To obtain a sufficient bonding
| strength between the rubber member and the resin member
10 without any considerations affecting the object to be added,
the amount of the vulcanization-activating agent is, for
the object comprising a rubber, not more than 2 parts by
weight, for example, about 0.1 to 1.9 parts by weight (e.qg.,
about 0.5 to 1.9 parts by weight) relative to 100 parts
15 by weight of the rubber, and for the object comprising a
resin, not more than 5 parts by weight, for example, about
0.1 to 5 parts by weight (e.g., about 3 to 5 parts by weight)
relative to 100 parts by weight of the resin.
When the vulcanization-activating agent is added to
20 the rubber, the proportion of the radical-generating agent
and the vulcanization-activating agent (weight ratio) may
be such that, for example, the former/the latter is equal
to about 0.3/1 to 20/1 (e.g., about 0.5/1 to 20/1),
preferably about 0.4/1 to 15/1 (e.g., about 1/1 to 15/1),
25 and more preferably about 0.5/1 to 10/1 (e.g., about 2/1

to 10/1).

Incidentally, as described later, the



In the present invention, to enhance the adhesion efficiency, a

vul cani zation auxiliary may be used. According to species of the ru?@ﬁrzmﬁd
the resin, an addition of the vulcanizing auxiliary make a bondi%g

bet ween a rubber nenber and the resin nenber firnmly. The vul cani'zation
auxiliary may be added to at | east one conponent selected from an

unvul cani zed rubber (or an unvulcanlzg? rubber conposition) and a
thernoplastic resin (or a resin conposition), and may be added to both 15
conmponents. Usually, the vulcanization auxiliary may be added to the

on Spoci 65, Of 1T A PR TR VO @S ond > PRl GaBeh Tl IS ated an

(e oo an” T goifor T m G BRI T B S8 R Eamr REMHE Of ol 100
to 1000 such Qﬁ an ggi ongr ﬁﬂIEQQ) ol yam de-seri es r§§ig andS§erligoner
of the pol yeasq oderP e3P ety ), a %&%gﬁi fie Tlé]gng F'e Ebo‘? fa i ne descri bed
in the headi 5 ( Ql yester-serjes resinl, .a paolyol [e.g., the polyol
described in htél%eﬁa%ﬂb[r)?glj %’ﬂ“tb&ﬁ fellg/g)rr- stglrel 5]sesrl Si r‘la]"?gear' pol ycar boxylic acid

or an aqu angﬁgﬁgggikgggggfaugigigr%XN 2055 - 48 plural-al dehyde groups
: conp

cont ai ni'ng conpoun an "epoxy ound, a nitrogen-containing resin (e.g.,
o oring, = ool i 25 LU cHio Uy ORUTBL Ml et |
may be USEdé¥f¥¥ﬂédﬁyj % vulcanization auxiliary may be used.
| According to species of the rubber and the resin, an
addition of the wvulcanizing auxiliary make a bonding
10 between a rubber member and the resin member firmly. The
vulcanization auxiliary may be added to at least one
component selected from an unvulcanized rubber (or an
unvulcanized rubber composition) and a thermoplastic resin
(or a resin composition), and may be added to both
15 components. Usually, the vulcanization auxiliary may be
added to the thermoplastic resin.

The vulcanization auxiliary can be selected
depending on species of the resin and the rubber, and
includes, for example, an oligomer of the thermoplastic

20 resin described in the headings (1) to (8) (e.g., an
oligomer having a number-average molecular weight of about
100 to 1000 such as an oligomer of the polyamide-series
resin and an oligomer of the polyester-series resin), a
polyamine [e.g., the polyamine described in the heading

25 (2) polyester-series resin], a polyol [e.g., the polyol
described in the heading (2) polyester-series resin], a

polycarboxylic acid or an acid anhydride thereof, a



conmbi nation. The preferred vul cani zati on auxiliary includes a conpound
havi ng not |l ess than 2 of an active hydrogen atom on the average pey

nol ecul e, each hydrogen atons having 10 a predeterm ned val ue of 2@% M‘N)izﬁgﬁ
interaction energy coefficient S represented by the formula (1), for
exanple, the oligonmer of the thernoplastic resin described in the heads (
1) to(8) (e. g. , the oligoner of,the above nenti oned

pol yam de-series resin and the oligoner of the 1s pol yester-series resin),
t he above nentioned pol yam ne, and the other. The anpunt of the

I i zati il .S, f l,e.. t 3 f i ght,
vul can oot Lo S0l S Ko BRI AR bt S0 PaLLS.e! e

i ght, 20 i fo_1 f i f b dlar. . th in.
roToht. 20 1 Sl 0 10 05 b Ol PN Wbk andigrhe resin

necessary, Vazrés‘l‘ﬁz gt Xz%i %@-’52%?@9@%&bgﬁﬁg;?gmihhﬁgzer or

sof t eni ng agent, co-vul cani z e suc S zinc

oxi de), an aggmmkgaist%rpgqygsoc gggﬁglr%5b§kﬁgt,%ggyan@hgggnant, an 2 0 JUN

2005 - 49 antroxidant, an-ultr t ray absor , a tackifier, a

processi ng a%l'd'a%ri&];atﬁohuQh&&i’far(i%sg ma tb%aruis%dagii?uglya JEL@l stearate, a

wax), a colorant, a formng agent, a diSpersant, ["ame retardant, an
antistatic agepina®don® so forth.

The preferred vulcanization auxiliary includes a
compound having not less than 2 of an active hydrogen atom
on the average per molecule, each hydrogen atoms having

10 a predetermined value of an orbital interaction energy
coefficient S represented by the formula (1), for example,
the oligomer of the thermoplastic resin described in the
heads (1) to (8) (e.g., the oligomer of the above mentioned
polyamide-series resin and the oligomer of the

15 polyester-series resin), the above mentioned polyamine,
and the other.

The amount of the wvulcanization auxiliary is, for
example, about 0.1 to 30 parts of weight, preferably about
0.5 to 20 parts of weight, and about 1 to 15 parts of weight,

20 relative to 100 parts of weight of the rubber and/or the
resin.

(Other additive)

To the rubber composition mentioned above may be
added, if necessary. various additives, for example, a

25 filler, a plasticizer or softening agent, a co-vulcanizing
agent (e.g., a metal oxide such as zinc oxide), an age

resistor (e.g., a heat resistant, an antiozonant, an



The filler (or reinforcer) includes, for exanple, a powdery or particulate
filler or reinforcer (e. g. , amca, a clay, atalc, a Silid%?%lﬂ‘i 205
silica, a calciumcarbonate, a magnesium carbonate, a carbon bl '
ferrite), afibrous 10 filler or reinforcer (e. g. , an organic fiber such as
rayon, nylon, vinylon, and aram d; an inorganic fiber such as a carbon
fiber and a glass fiber), and other filbers. The plasticizer is not
particularly restricted so far as a plasticity can be inparted to the
rubber 1s conposition, and includes conventional softening agents (e.g. , a

P naral” o SR SRR R fortldl S8Rler 0l AMNTRO! T
an ende i

mneral oil SUch aré}f cess oi an ex r oil) and

pl asti ci zers gpeﬁ?&;ssl %%%m'l'a% SAC dlﬁﬁiféan@ng{?‘ |y phati oy 1 aci d

ester, 20 a ur-contai ning prdsticrzer ter-series pdl yner

pl asti ci zer)a Gpcelc%nc t%f %1 f&él I grﬁgggrgrﬁsfgrfo%@gi%g out, 0 to 300

parts by melg preferab and rfore

pref erabl y ac?lér’;% 18 eh& 190 ﬂaa[r&esoﬁg’l e v a{ner.J MG d A o@fe%q Pafls by

wei ght of the The ro t e ST Gl Zer sdftenlng agent
maybe, for g£x 8, about 0 to 200 parts by melght, preferably . 2 0 JUN
2005 50 about to 150 parts by weight, and nore preferably about O to

120 parts by vei dhine 1i8ad:Ve 410 AN RAUS DU, Qb hsayher . The

each of the co-vul cani zi ng agent age resi stor, 'the processing agent or
lubricant, of pbfiRePy SR PAAPL cHBYtOE1USed bPrai REBPRELI @ Lf, ahitdd ective

anmount ,
aclay, atalc, asilicicacid, asilica, acalciumcarbonate,

amagnesium carbonate, a carbon black, a ferrite), a fibrous
10 filler or reinforcer (e.g., an organic fiber such as rayon,
nylon, vinylon, and aramid; an inorganic fiber such as a
carbon fiber andla glass fiber), and other fillers.
The plasticizer is not particularly restricted so
far as a plasticity can be imparted to the rubber
15 composition, and includes conventional softening agents
(e.g., aplant oil such as linolic acid, oleic acid, castor
oil, and perm o0il; a mineral oil such as a paraffin oil,
a process 0il, and an extender oil) and plasticizers (e.g.,
aphthalic acid ester, analiphaticdicarboxylicacidester,
20 a sulfur-containing plasticizer, a polyester-series
polymer plasticizer).
The content of the filler may be, for example, about
0 to 300 parts by weight, preferably about 0 to 200 parts
by weight, and more preferably about 0 to 100 parts by weight,
25 relative to 100 parts by weight of the rubber. The

proportion of the plasticizer or softening agent may be,

for example, about 0 to 200 parts by weight, preferably



and the amount of the co-vul canizi ng agent may, for exanple, be about 0 to
20 parts by weight, preferably about 0.5 to 15 parts by weight, and nore
preferably about 1 to 10 parts by weight relative to 100 parts by (] gty @85
the rubber. 10 According to the present invention, since a thernoplastic
resin containing an active atomin a -ppgedeterm ned concentration and a
rubber are conbined, it 1is possible to bond or unite the resin nenber
conprising the thernoplastic resin and the rubber nmenber conprising 15 the

vul cani zed 1 ubbet, i3 WedepL ARG WAL ala Afe JulAdRInLY Ggaessary.

t he coexi stence of the vulcani zation-activating agent ensures the intinmate

adhesion firndy . Ther ?%%?a}?#}ﬁ%%&ﬁen Q@lia‘%’lg%f tbhfo‘)é@%ﬁmg’gﬁﬁi Hesin and

t he rubber is not par stricted to a sp ation, and

the follow ng,r GabiNaLLANs £k d0H e TRY. c& ug&%‘l@% C%%f‘gzég%n“} 'ég‘rj; (a)

a conbination of a polyam de- series resin wt unvu
o . i . _ . ol ¢
ol T cat fon i e L g Sl ooy 5o tctd Saydr i de
r oup: a COrd - | i.de- Ser.i [ i t.h cani zed
?ubggr &E%ch(gonpfggéggg1?%8?8§ﬁ§ggggg)fﬁﬁﬁb gﬁfﬁﬁﬁ%ﬁ%éghYég%gﬁggént and a

POl ¥ unct i Nk e aRIEAl OB AL LY AR NGhBERNG o BBNE B! "o DEERES o unct | onal

group (e.g., polyfunctional™ vul canizZation-activating-agent ng 'three or

more functi qalapduQuB) +8Nsh SHstARY Abhynt! egrd FOM BTy Al 0.3 gl ane
conpound,
15 parts by weight, and more preferably about 1 to 10 parts
by weight relative to 100.parts by weight of the rubber.
io According to the present invention, since a
thermoplaétic resin containing an active atom in a
predetermined concentration and a rubber are combined, it
is possible to bond or unite the resin member comprising
the thermoplastic resin and the rubber member comprising
15 the vulcanized rubber in a wide range combination, and
further, if necessary, the coexistence of the
vulcanization-activating agent ensures the intimate
adhesion firmly. Therefore, the combination of the
thermoplastic resin and the rubber is not particularly
20 restricted to a specific combination, and the following
combinations (a) to (i) may, for example, be mentioned;
(a) a combination of a polyamide-series resin with
a unvulcanized rubber comprising a radical-generating
agent and being substantially free from modification or
25 introduction of a carboxyl group or an acid anhydride group;

(b) a combination of a polyamide-series resin with

aunvulcanized rubber which comprises a radical-generating



that is, in the present invention, an unnodified rubber (e.g., a rubber

unnodi fied or unintroduced by a carboxyl group/an acid anhydride group) as

an unvul cani zed

10 an am no group of the pol yam de-series resin and a carboxyl bﬁo
acid anhydride group of the rubber, and therefore an applicability of the

conbi nati on of polyam de-series resin §¢.9., an aliphatic pol yam de-

rubber can be used without utilizing the reaction betgﬁﬁg
n

series

resin) with the rubber can be w dely expanded; 15 (c) a conbination of an

aromati c pol yester-series

group with

resin having an amno group and an oxyal kyl ene

Hy ety Hhﬁafpb%ﬁ?fhﬂ@*ﬂ‘%n%‘i”@xﬁlé&ﬂ‘ﬂz@ti&}glé‘@ﬂlx%tf‘fﬁé‘tdg%%t agent ;

(d) a conbination of a pol yacetal-series resin with 20 an unvulcani zed

r ubber corrprI@mgat%dbf%{oﬁ%%%tﬂl%glalagf&ﬁp (g 2 peThirnalicqRnaf a

pol yphenyl ene ether-series resin with an unvul cani Zed rubber conprising a

radi cal - genergfi ih 398N AL 18 WA IGRD ZRIH 0 hiaRG higY 2hird@ o4O RNt
conbi nation of a polysulfide-series resin with

conpri sing a @S ne R N Gnd %uﬂé%a%fi%uy ?2e2900y ahdh1& oD

(f) a

an unvul cani zed rubber

i nati on

of a polypropyl ene-series resin wth an unvul cani zed rubber conprising a
radi cal - sgeneyiatdfig RefPdund, (h) a combination of a pol yurethane-series

resin with

10

15

20

25

that is, in the present invention, an unmodified
rubber (e.g., a rubber unmodified or unintroduced by a
carboxyl group/an acid anhydride group) as an unvulcanized
rubber can be used without utilizing the reaction between
an amino group of the polyamide-series resin and a carboxyl
group or an acid anhydride group of the rubber, and
therefore an applicability of the combination of
polyamide-series resin (e.g., an alibhatic polyamide-
series resin) with the rubber can be widely expanded:;

(c) a combination of an aromatic polyester-series
resin having an amino group and an oxyalkylene group with
an unvulcanized rubber comprising a radical-generating
agent;

(d) a combination of a polyacetal-series resin with
an unvulcanized rubber comprising a radical-generating
agent;

(e) a combination of a polyphenylene ether-series
resin with an unvulcanized rubber comprising a
radical-generating agent and a vulcanization-activating
agent;

(f) a combination of a polysulfide-series resin with

an unvulcanized rubber comprising a radical-generating



an unvul cani zed rubber conprising a radical -generating agent; (i) a

conbi nation of a thernoplastic elastonmer with an unvul cani zed rubber
conprising a radical -generating 10 agent. In such conbinations, thg JUN 2005
preferred radical - generating agent includes an organic peroxide, and the
preferred vul cani zati on-activating agent conprises a di- or poly-functional
vul cani zati on-activating agent 15 (parsicularly tri- or poly-functional
(meth)acrylate). [Process for producing a conposite] In the present
invention, a conposite of a resin nenber conprising the thernoplastic resin
bonded to a ag&Rper nmenber conprising a vul canized rubber can be 20 produced
by use of a conbination of the thernoplastic resin and an unvul cani zed

rubber conprising ggy asli EGhb OENEIR | 0 a JUENprdfifl SERastiss (Hdsin
resin/ rubber conposite) can be produced by nolding a resin nolding el enent

or material wafd anrepercaml £bddrebiedentomsr i g i &l radibatont acting 25
each other and a vul cani zi ng or crosslinking the rubber nolding nenber or

el ement. Thegégstat 1 dhden€) enent or material may be a resin 2 0 JUN 2000
- 53 conposition conprising a thernoplastic resin, or a resin prefornmed or
prenol des nmenber beipaetvaiid ladioh 6£% po Bhapethamé st B3s riveiaoveth the

rubber nolding elenent or material is not particularly restricted to a
specific 5 aentevubsadbtedsrithieer uddiesr e ol g a1 ogeed earentg has
agent;

(i) a combination of a thermoplastic elastomer with
an unvulcanized rubber comprising a radical-generating

10 agent.

In such combinations, the preferred radical-
generating agent includes an organic peroxide, and the
preferred vulcanization-activating agent comprises a di-
or poly-functional vulcanization-activating agent

15 (particularly tri- or poly-functional (meth)acrylate).
[Process for producing a composite]

In the present invention, a composite of a resin
member comprising the thermoplastic resin bonded to a
rubber member comprising a vulcanized rubber can be

20 produced by use of a combination of the thermoplastic resin
and an unvulcanized rubber comprising a radical-generating
agent. The composite (or resin/rubber composite) can be
produced by molding a resin molding element or material
and a rubber molding element or material with contacting

25 each other and a vulcanizing or crosslinking the rubber

molding member or element.

The resin molding element or material may be a resin



an active radical -generating agent on a surface contacted wth the resin
nol di ng nmenber or elenent and conprises at |east an unvul cani zed ru?@grgﬁfﬁ
The rubber nolding element or material may be an unvul cani zed ru%@e
conposition, or 10 a rubber preforned or prenolded article (rubber nolded
precursor) having a partially vul canized or crosslinked rubber. That is,

t he conposite nmay be produced by noldingz a resin conposition conprising a
thernoplastic resin 15 (preferably a resin conposition containing at |east
the wvul canization-activating agent) and an unvul cani zed rubber conposition

conpri si ng aq,dﬁ{b\ggiqq_@nz%@mbﬂgghgaadthénh@ﬂi&&iélefl‘%fﬂi N 30¢Rkin

(preferably a unvul cani zed “"rubber conposition further conprising at |east

the 20 vul caniZald 6t pFai%R0RBhb e Wit tRRLAG! | &8 -8AEH: n QhRka and
vul cani zing or crosslinking the unvul canized rubber conposition to bond or

join the resigiyRnker, ang_rew@rr,uleﬁerrﬁsﬁgermi@iﬁgvgiem@ﬁtf gk as the
radi cal -generating agent is 25 activated, at |east one nenber selected from

the resin neriEAr i %%%p%%ﬁﬂiﬁdla%ﬁ&i%%%kr%@%ehh%or%bgﬁk r(or a
shaped rubber article) nmay have been nolded or fornmed 20 JUN 2005 - 54

bef orehand. TampRradB! £8r s e FRiLHRIMbEANAL THEMIBE L orf WildhRint hhyst rat ed
as follows: (1) a conposite nmay be produced by contacting a resin nenber

conpri sing adphgEERPkasdd fod BShdh o4 Himd ayehtVoh CRshEeth dd Bbafac@enosi ti on,
and then nol ding the

with the resin molding member or element and comprises at

least an unvulcanized rubber. The rubber molding element
or material may be an unvulcanized rubber composition, or
10 a rubber preformed or premolded article (rubber molded
precursor) having a partially vulcanized or crosslinked
rubber.
That is, the composite may be produced by molding
a resin composition comprising a thermoplastic resin
15 (preferably a resin composition containing at least the
vulcanization-activating agent) and an unvulcanized
rubber composition comprising an unvulcanized rubber and
a radical-generating agent (preferably a unvulcanized
rubber composition further comprising at least the
20 vulcanization-activating agent) with contacting each
other, and vulcanizing or crosslinking the unvulcanized
rubber composition to bond or join the resin member and
the rubber member.
Moreover, as far as the radical-generating agent is
25 activated, at least one member selected from the resin
member (or a shaped resin article) and the rubber member

(or a shaped rubber article) may have been molded or formed



unvul cani zed rubber conposition with vul canizing or crosslinking the

unvul cani zed rubber conposition. (2) a conposite nay be produced b
contacting a prenolded rubber article (a precursor or internedi %i)JUNl(iﬁﬂﬁ
conprising a prelimnarily vul cani zed or crosslinked rubber conposition with
the resin conposition nentioned above, and nolding the resin conposition in
a desired shape. (3) a conposite may-bggproduced by contacting a resin
menber conprising a thernoplastic resin with a prenolded 15 rubber article
(a precursor) obtained by vul canizing or crosslinking the rubber

conposi tion tgeferdmakied. THGxAaPHRS b Hhe RoehanhEd cchplgeakideC! € has an
activated radical -generating agent at |east on a surface contacted with the

resi n nol di ngeyerher 0116l ererdg ande20 gy have a resi dual
radi cal -generati ng agent. Modre concretely, the process of the present

invention includes(®) Br&6RsSs E 6RyCRIPHLIRE oY 2t tahgBetddith (or
converging) a resin conposition with an unvul canized rubber conposition

with mol di ng hdifbd e StdmEIPOsd td Ohexibpitadthies Ukl ani 2echrl ubber
conposition respectively in a metal nold to bond or adhere directly the

resin menmper amnellddiei ved cab e donpesitiiberadd et afp I@tdpd)lie a process
2 0 JUN 2005 - 55 which conprises contacting a prenol ded or preforned
resin nmenberumdiicaaii 26 o 17 etbnipdsieri sto MG thudicarfingi ngradxdi ng t he
unvul cani zed rubber conposition by vulcanizing or crosslinking the
unvul cani zed ¢rdd¥li rdoimEpsiid amd daricad arudi@yd ddapasisi fomenber and t he
vul cani zed rubber
(2) a composite may be produced by contacting a

premolded rubber article (a precursor or intermediate)

10 comprising a preliminarily vulcanized or crosslinked
rubber composition with the resin composition mentioned
above, and molding the resin composition in a desired shape.

(3) a composite may be produced by contacting a resin
member comprising a thermoplastic resin with a premolded

15 rubber article (a precursor) obtained by vulcanizing or
crosslinking the rubber composition to be molded.
Incidentally, the preformed rubber article has an
activated radical-generating agent at least on a surface
contacted with the resin molding member or element, and

20 may have a residual radical-generating agent.

More concretely, the process of the present invention
includes a process which comprises contacting or meeting
(or converging) a resin composition with an unvulcanized
rubber composition with molding the resin composition and

25 the unvulcanized rubber composition respectively in a

metal mold to bond or adhere directly the resin member and

the vulcanized rubber member (one-step method); a process



menber (two-step nethod); a process conprising a step for contacting a
prenol ded resin nenber with a preformed rubber article produced by noldin
an unvul cani zed rubber conposition to the internediate stage (pargjaliy ﬂgﬁ
vul cani zed or crosslinked), and a step for vulcanizing or crosslinking the
prenol ded rubber article to bond or adhere the resin nenber and the

vul cani zed rubber menber (three-step-neshed); and other nol di ng net hods.
The preferred process includes the one-step nmethod 15 and the two-step

met hod (particularly the two-step nethod). In the one-step nethod, a

conposi t e nolwgbcbnphe seanchet a@bl g negrbyorakli 68 gt deatireg inhe resin
conposition and the unvul cani zed rubber conposition, respectively,

i njecting or iididiwigH ke mhviAr a1 o eantd i OmpYsiitans, 2hd nto a netal
nol d having a desired cavity or configuration wth use of, for exanple, a
conventi onal nalldiing ohdungulappdzadusuliite § compodtlttionl b Gllican iFand ng
apparatus, a nultilayer extruder), and vul cani zing or crosslinking the
unvul cani zed grildrers s ni mdf ttdle e ulRladiizgd Hiwbessicemposdaapesitdd on and

t he unvul cani zed rubber conposition may be mixed or mngled at or in the
cont act isnt erfdcae car é@ndoehwe el stihe semberpasidt ithes vu2c@nizell 20@ber 56 I n
the two-step nethod, a conventional nolding apparatus (e.g., an injection
nol di ng appamsmser dhwoextepsherhod) disnprapessatosprasihgrarstay €9 nol di ng
apparatus) can be used for form ng the shaped resin nenber, s and a

convent i onal cumtéiatd ngpp pramed ded. xesimmemegctiitnma preformed rubber

article produced by molding an unvulcanized rubber
composition to the intermediate stage (partially
10 vulcanized or crosslinked), and a step for vulcanizing or
crosslinking the premolded rubber article to bond or adhere
the resin member and the vulcanized rubber member
(three-step method); and other molding methods.
The preferred process includes the one-step method
15 and the two-stepmethod (particularly the two-step method).
In the one-step method, a composite molded article can be
obtained by melting and kneading the resin composition and
the unvulcanized rubber composition, respectively,
injecting or extruding the molten and kneaded compositions
20 into a metal mold having a desired cavity or configuration
with use of, for example, a conventional multi-molding
apparatus (e.g., a multi-injection molding apparatus, a
multilayer extruder), and vulcanizing or crosslinking the
unvulcanized rubber on or after the molding. The resin
25 composition and the unvulcanized rubber composition may
be mixed or mingled at or in the contact interface area

between these compositions.



nol di ng apparatus, a press nol ding apparatus, a transfer nolding apparatus,
an extrusion nol ding apparatus) can be used for form ng the rubber nenber.

In the nmolding process, a vulcanized rubber nenber and a resi Egﬁgﬁﬁz[ﬁay

be bonded 10 or adhered by placing or setting a resin nenber i $

(or a cavity) in conformty with a configuration of a conposite, injecting
or extruding an unvul acani zed rubber- s@nposition to the resin nmenber, and

vul cani zing or crosslinking the unvul acani zed rubber conposition. 15

Mor eover, when the shape of the conposite is a plate- or sheet-Ilike nenber

having a two-di mersi @Ral tGenkitap akit8Bd, theosdeResbh8 1My 188 ngr oduced by
| am nating a plate- or sheet-Ilike unvul cani zed rubber conposition to a

shaped resappaRaRes, (2N . UlasaAnzeld ioh ﬁbqaihbn&F@a;bh@szoa%nvulacanized
rubber conposition without the mold (or cavity). [ncidentally, when

contacting e&teusi®homehyingoRpparafasQr ad@RRHNAY)- pekSmd 1damMer (or a
resin conposition) wth an unvul cani zed rubber conposition, a pressure

mol di ng may abpacamdegtetn B @ped Woror 8rpi £§ e sRapeditatilymambbBryse of a
t hermal press nolding or an injection nolding, for exanple, under a reduced

pressur@ i nagddarcohvef £OIONE] andDd Brid | Hprrgranenle .¢f. ,aagasngeapanant from
the 2 0 JUN 2005 - 57 conposition(s). The vulcanization (or curing) or
crossl i nki nmoltienpeapparat(er a guoxkk me HGEME pdre tet, wvaearahefewbber
menber and the resin nenber) can be selected, for exanple, s fromabout 70
to 250 C, pmefldiabl yppivatud Pt ex23asCon molding apparatus) can be
used for forming the rubber member. In themoldingprocess,
. a vulcanized rubber member and a resin member may be bonded
10 or adhered by placing or setting a resin member into a mold
(or a cavity) in conformity with a configuration of a
composite, injecting or extruding an unvulacanized rubber
composition to the resin member, and vulcanizing or
crosslinking the unvulacanized rubber composition.
15 Moreover, when the shape of the composite is a plate- or
sheet-1like member having a two-dimensional configuration,
the composite may be produced by laminating a plate- or
sheet-1like unvulcanized rubber composition to a shaped
resin member, and vulcanizing or crosslinking the
20 unvulacanized rubber composition without the mold (or
cavity). Incidentally, when contacting (e.g., closely
contacting or adhering) a resin member (or a resin
composition) with an unvulcanized rubber composition, a
pressure molding may be conducted by applying a pressure
25 suitably with use of a thermalpress molding or an injection

molding, for example, under a reduced pressure in order

to remove a volatile component or a gas component from the



and nore preferably about 150 to 220 C. The pressure |oaded to the rubber
and the resin can be selected, for exanple, fromwthin the ran %%gf&an@}
0 to 350 MPa, preferably about 1 to 150 MPa, and nore preferabl?, é%Y 0
2 to 100 MPa. In the production process of the conposite, at |east one
conmponent sel ected from an unvul cani zed rubber and a thernoplastic resin
may conprise a vul cani zation activatingsagent (e.g., a polynerizable
conpound having 15 the above nentioned plural polynerizable groups) and a
vul cani zation auxiliary (e.g., the above nentioned polyamne). Usually, the
vul cani zat i orGipodiitdion (isS .added practically to the thernoplastic resin

Mor eover, as descri bed above, the vul cani zation- 20 activating agent is

usual l'y incorporat athe RiQclaltg zatA\vHl QY zREinMdghber eedReliihkamg or the
rubber nenber) and/or the resin conposition, and the process of the present

i nvention al senipedatig®s dop’ adbéhdONg Pt ORESEaBird KW tthe @fubble resin
menber bonded to the rubber nmenber by nolding 25 the resin nolding nenber or

el ement and nlembetbhfd thd dierd n ABRADEE ) arelbeneslesbde] faakixagpwet,h
interposing at |l east the vulcanization-activating agent (if necessary,

further 2.0 HdNm2G@out 798 td PG POl aprehNebdbliyecatvolh€and@atd on3awg,l i ary) on
a contacting surface (or a bonding surface) between the resin nolding
menber or el enEnimoaed pirfed eraibligr ameludti NG ovber0 oc. elMremressdnta t her, the
process of the present invention also

loaded to the rubber and the resin can be selected, for

example, from within the range of about 0 to 350 MPa,

preferably about 1 to 150 MPa, and more preferably about

10 2 to 100 MPa.

In the production process of the composite, at least
one component selected from an unvulcanized rubber and a
thermoplastic resin may comprise a vulcanization-
activating agent (e.g., a polymerizable compound having

15 the above mentioned plural polymerizable groups) and a
vulcanization auxiliary (e.g., the above mentioned
polyamine). Usually, the vulcanization auxiliary is added
practically to the thermoplastic resin.

Moreover, as described above, the vulcanization-

20 activating agent is usually incorporated into the
unvulcanized rubber composition (or the rubber member)
and/or the resin composition, and the process of the present
invention also includes a production process of a composite
of the resin member bonded to the rubber member by molding

25 the resin molding member or element and the rubber molding

member or element under heating with interposing at least

the vulcanization-activating agent (if necessary, further



i ncludes a process for producing a conposite by pressing or contacting a
shaped resin nenber conprising a thernoplastic resin with a vul cani zed
rubber nenber under heating with interposing at |east the vuIcaPﬁ?@UNo@MﬁO
activating agent (if necessary, further incorporation of the vulcanization
auxiliary) on a contacting surface (or a bonding surface) between the resin
menber and the vul cani zed rubber nenbeygto bond or adhere the resin nenber
and the rubber nmenber. In the process, the vul cani zed 15 rubber nenber is
not essentially vul cani zed or crosslinked by the radical-generating agent

(e.g., an or gaRiepoRePEnde): +ARdv{AkahRe ¥l eanhaged 1Watly)usg af a sul fur
containing vulcanizing agent. In the preferred process,  a shaped resin

mermber or el %%&h&&nb%ff@émakaébbﬁd&ﬁgsnn%@h&é) HeeHebi thepaBipati on
wi th a shaped rubber nmenber or elenent of the unvul cani zed rubber

CO”DOSition-mBhﬁHngsmem%eEe%EneﬂEﬁEﬁE gAAPELEI BdpbBe HBEATRB! AShbErresin is
preferably conbined with a vul cani zed rubber nenber obtained from an

unvul cani zed oruBhemea@nposi tion 25 conprising at | east a radical-generating
agent and an unvul cani zed rubber. Furthernore, on an interface between the

resin negber 2 0 JPN-2AB®, thé&Ppradvkd e WHL pHeses tr HRheh tiBAbgLsoa coating

agent conprising at |least the vul canization-activating agent (if
necessary, fuhtchelekhg yHbEa®s @bt Praahdidqray comyshte byt prpesetdgby a

coating technique, and the coating agent 5 nay be a radically active agent

conprising tbe contacting a shaped resin member comprising a
thermoplastic resin with a vulcanized rubber member under
heating with interposing at least the vulcanization-

10 activating agent (if necessary, further incorporation of
the vulcanization auxiliary) on a contacting surface (or
a bonding surface) between the resin member and the
vulcanized rubber member to bond or adhere the resin member
and the rubber member. In the process, the vulcanized

15 rubber member is not essentially vulcanized or crosslinked
by the radical-generating agent (e.g., an organic
peroxide), and may be vulcanized with use of a sulfur
containing vulcanizing agent. In the preferred proccess,
a shaped resin member or element of the thermoplastic resin

20 is used in a combination with a shaped rubber member or
element of the unvulcanized rubber composition. That is,
a resin member comprising the thermoplastic resin is
preferably combined with a vulcanized rubber member
obtained from an unvulcanized rubber composition

25 comprising at least a radical-generating agent and an

unvulcanized rubber.

Furthermore, on an interface between the resin member



radi cal -generating agent and the vul cani zati on-activating agent (if
necessary, further the vul canization auxiliary). The anount of thz%cgﬁﬂiﬂ%5
agent on the interface between the resin nenber and the vul cani ze€®r e
menber may, for 10 exanple, be about 0.1 to 10 g/nR2, preferably about 0.5 to
5 g/n2, and particularly about 1 to 5 g/nR2. The conposite of the resin
menber bonded to the vul cani zed rubbersgrenber can be obtai ned by heating
(in particular, heat-pressing) the resin nmenber and the is vul cani zed
rubber menber with interposing the above nentioned coating agent between

these menber gndlhfe RRAUING Z@MRYLBEH eRibPl @S V=2 i6N aRntel ected within
the range simlar to the vul canization or crosslinking tenperature and

pressure nentdomped sakevet 128 sWoFeovaN cahti ziat i@hi-aettiive thiolg Hesekt ng £t he resin
nmenber to the unvul cani zed rubber nenber that a surface of the resin nenber

is treated Wnldte®sa@hyVefuréaRablteeofruldass@latitg @fuxaV8lary)d mae eesi n
menber by a treatnent such as coating or dipping, and the treated surface

i s contact ed i2¥etfplolselah8yUnVEb&aMh g eek dlubb@ie C UMD SHd @datlfg agkwent can

be sel ected, depending on species of the resin nenber and i ncludes, for
exanpl e, sa hy@oear Borade callyaadctlivehalgiedt- cothpriydmecahkon such as hexane
and octane, an alicyclic hydrocarbon such as cycl ohexane, an aromatic

hydr ocar bon raddlkaas gedktamengnigesyt and)tharuakaahaehtiengactaraaliaghol such

as isopropanol, butanol, and cycl ohexanol; a 5 hal oal kyl al cohol such as
tetrafl uor oetlyendl ( ahedeckexatlyyofwrtdogr ahanok)carai el ageigiarghenol ,
cresol), The amount of the coating agent on the interface between
the resin member and the vulcanized rubber member may, for
10 example, be about 0.1 to 10 g/mz, preferably about 0.5 to
5 g/mz, and particularly about 1 to 5 g/mz.

The composite of the resin member bonded to the
vulcanized rubber member can be obtained by heating (in
particular, heat-pressing) the resin member and the

15 vulcanized rubber member with interposing the above
mentioned coating agent between these members. The
heating temperature and pressure can be selected within
the range similar to the vulcanization or crosslinking
temperature and pressure mentioned above.

20 Moreover, it is effective for bonding the resin
member to the unvulcanized rubber member that a surface
of the resin member is treated with a solvent capable of
dissolving or swelling the resin member by a treatment such
as coating or dipping, and the treated surface is contacted

25 with the unvulcanized rubber composition. The solvent can

be selected, depending on species of the resin member and

includes, for example, a hydrocarbon (e.g.., an aliphatic



an organic acid (e.g., formc acid, acetic acid, trifluoroacetic acid,
trichloroacetic acid), an ester (e.g., ethyl acetate, butyl acetate), a
ketone (e.g., 10 acetone, nethyl ethyl ketone, nethyl isobutyl ketone), an
ether (e.g., dioxane, diethyl ether, tetrahydrofuran), a sulfoxide (e.qg.,
di mret hyl sul foxide), an am de (e.g., dinethylformam de,

di et hyl acet oami de), and a m xture theegot. 15 For exanple, for a resin
conprising a polyam de resin, a solvent such as a phenol (e.g., phenol,
cresol), an organic acid (e.g., formc acid), a ketone (e.g.,

hexaf | uor oacetyan®)carbraliholad eekanehed ldiiane | sEPraa@Wyadlieohol ) may be
coated singly or in conbination 20 with a conventional solvent on the

contacting suiyf@earddh sulke agbbeclokedene , Mi emtiiat fohydroesirbo@onpri si ng
a pol yphenyl ene ether resin, as the solvent or a swelling agent, there may

be, for exanwh exefpliuéhedand tdylendlydaacarbonofe(q.g. | druanepbhod ket one
(e.g., acetone, 25 nethyl ethyl ketone, hexafl uoroacetone), an ether (e.g.,

t et rahydr of uraalgh aan i@ hahdl., bditeeidly, fardraidehexamolal @hol (e. g.
. hexaf | uor oi sopropyl al cohol ), and so on. 2 0 JUUN eUU5 - 61 After treating
t he resi s nemEoalikyldlltomsdl senth, asewet daf idorceadhaerdl iemd enoved fromt he
resin nenber by washing, drying, or other nethods, the firmy bonding of
t he vul cani zédxafiverasdparogfandlie aeshenoknperg camphendd r exkeisodd by
contacting the treated surface of the resin nenber with the unvul cani zed
rubber conposin icolganic acid (e.g., formic acid, acetic acid,
trifluoroacetic acid, trichloroacetic acid), an ester
(e.g., ethyl acetate, butyl acetate), a ketone (e.g.,
10 acetone, methyl ethyl ketone, methyl isobutyl ketone), an
ether (e.g., dioxane, diethyl ether, tetrahydrofuran), a
sulfoxide (e.g., dimethyl sulfoxide), an amide (e.g.,
dimethylformamide, dimethylacetoamide), and a mixture
thereof.
15 For example, foraresin comprising a polyamide resin,
a solvent such as a phenol (e.g., phenol, cresol), an
organic acid (e.g., formic acid), a ketone (e.g.,
hexafluoroacetone), an alcohol (e.g., hexafluoro
isopropyl alcohol) may be coated singly or in combination
20 with a conventional solvent on the contacting surface with
the rubber member. Moreover, for a resin comprising a
polyphenylene ether resin, as the solvent or a swelling
agent, there may be, for example, exemplified with a
hydrocarbon (e.g., toluene), a ketone (e.g., acetone,
25 methyl ethyl ketone, hexafluoroacetone), an ether (e.g.,

tetrahydrofuran), an amide (e.g., dimethylformamide), an

alcohol (e.g., hexafluoroisopropylalcohol), and so on.



Thus, the obtained conposite has a markedly high adhesive strength between

t he rubber nenber and the resin nenber by vul canization. Therefore, both
properties of 10 the thernoplastic resin and the rubber can bgi t%ﬁfhﬁmﬁly
expressed, and the obtai ned conposite can be advantageously égl eé as
various applications, for exanple, an autonobile part (e.g., a vibration-
or shock-absorbing bush, a spring platgy; a door locking part, is a radiator
nount), a rubber vibration isolator, a valve, an electrical plug, and other
parts or elements. | NDUSTRI AL APPLI CABI LI TY According to the present

invention, a ther "%ﬁqtae 't%eazt(}.r{ggﬁh%u%%@ﬁf meﬂﬂ)e% RGYe L MIed e nt

concentration of a ydr ogen or atom each atom having a specific

orbital interagl g GNEIGN RIRT 1L i alioyddd SAPIART AL Himydly il eani zed

rubber conprising ar cal™-generating agent. hus, the resin can “be

di rect |y bondaki & hey,Shher ol pRhit-25e PhbBOUC A0 ACIPS] Yferldl i Wle

conbination to o nposite ving a high a stren 2 0 JUN

1008 002 THRhES aThed AN GAAPILGS eC RGN AR despribe thi s

invention in shou no neans Interpreted as

the. fol o ng Fom He A P S s Ficon Taer e e [ Rosi
conposi ti ons dind:O wibH tHREUA LRSI dd IDHHAr (dnpdsition.
Thus, the obtained cbmposite has a markedly high
adhesive strength between the rubber member and the resin
member by vulcanization. Therefore, both properties of
10 the thermoplastic resin and the rubber can be effectively
expressed, and the obtained composite can be
advantageously employed as various applications, for
example, an automobile part (e.g., a vibration- or
shock-absorbing bush, a spring plate, a door locking part,

15 a radiator mount), a rubber vibration isolator, a valve,

an electrical plug, and other parts or elements.

INDUSTRiAL APPLICABILITY
According to the present invention, a thermoplastic
20 resin containing a predetermined concentration of a
hydrogen or sulfur atom, each atomhaving a specificorbital
interaction energy coefficient, is combined with an
unvulcanized rubber comprising a radical-generating agent.
Thus, the resin can be directly bonded to the rubber firmly
25 without an adhesive in a wide combination to obtain a

composite having a high adhesive strength.



The follow ng resin conpositions (Al to A6) were to prepared by use of a

pol yam de 612 (a pol ycondensate of hexanet hyl enedi am ne and "
dodecanedi carboxylic acid) as a thernoplastic resin. A MOPACPM3 gi|%uﬁ§iﬁgwi
was carried out for the follow ng basic constitutive unit.

NH2- (CH2) 6- NH- C(=0O) - (CH2) 10-C(=0)-OH 15 Resin conposition (Al): A polyam de
612 [terminal NH2/terminal COOH = 9/1- dzolar ratio)] (Preparation) A

pr edet er mi ned anmount of hexanet hyl enedi ami ne was 20 added to 80 % by wei ght
aqueous solution of a salt of hexanethyl enedi am ne with dodecanedi carboxylic
acid, and the m xture was heated atg2d9& gmder an applied pressure (17.5
kg/cm2 ) in an autoclave substituted with nitrogen gas to flow out water

wi th nitrogen gas frhenfd Neowirsd d®ampd elstatdd ndnsicdet 6fadderimaehien system
for 4 hours. Subsequently, the tenperature of the systemwas gradually

rai sed to 275@veweioh haufutréhdrsabange andeshduald wet 6o MmetandUNe2005 - 63
in the system and the applied pressure of the autoclave was reduced to be
an at nospheriintprpsstied. aAf defiagak nbhe skepsyserheaipbeyatione 612 was
obt ai ned. The obtai ned polynmer had a nunber average nol ecul ar wei ght (M)
of about 55 2@x@0Hlasdaadr gbimpamhtieemeramparisno theofiplilewingal-esdar boxyl
group = 9/1. The polyner was used alone for Resin conposition (A). Resin
conpositi on CARposition and rubber composition were used.
[Resin compositions (A) to (J)I]
Resin compositions Al to A6
The following resin compositions (Al to A6) were
10 prepared by use of a polyamide 612 (a polycondensate of
hexamethylenediamine and dodecanedicarboxylic acid) as a
thermoplastic resin. A MOPACPM3 calculation was carried
out for the following basic constitutive unit.
NH, - (CH5 ) g~NH-C(=0) - (CH3) 10-C(=0)-OH
15 Resin composition (Al):
A polyamide 612 [terminal NH,/terminal COOH = 9/1
(molar ratio)]
(Preparation)
A predetermined amount of hexamethylenediamine was
20 added to 80 % by weight aqueous solution of a salt of
hexamethylenediamine with dodecanedicarboxylic acid, and
the mixture was heated at 220°C under an applied pressure
(17.5 kg/cm2) in an autoclave substituted with nitrogen
gas to flow out water with nitrogen gas from the inside
25 to the outside of the reaction system for 4 hours.

Subsequently, the temperature of the system was gradually

raised to 275°C over 1 hour to discharge a residual water



50 % by wei ght of a polyam de 612 [termnal NH2 / 10 termnal COOH = 9/1
(nolar ratio)] 50 % by wei ght of a carbon staple (shorten-fiber) .
(Preparation) Equal or equival ent anounts of Resin conposition (AR) Jﬁﬁd?%ﬁ
carbon fiber were kneaded by a biaxial extruder, and 15 the kneaded one was
used for Resin conmposition (A2). Resin conposition (A3): 12 % by wei ght of
a polyamde 612 [terminal NH2 / termnal COCH = 9/1 (nolar ratio)] 88 % by
wei ght of a soft ferrite 20 (Preparatieg)-100 parts by weight of Resin
conposition (Al) and 733 parts by weight of a soft ferrite were kneaded by
a kneader, and the resultant was used for Resin conposition (A3). 25 Resin
conposi ti on (#¥)theA syeltwal)l dadbtBel hppmisal pNeRé b £ b HalhLCAH celvle (ol ar
ratio)] 2 0 JUN 2005 - 64 (Preparation) An aqueous solution containing a
salt of hexapes Mdariredi agi be an Hirmdegdeariedpeasbaxyl. i cafedfl dovlamg anount
of 80 % by wei ght was heated at 220C under an applied 5 pressure (17.5
kg/ cn) in antkkelitoedwame, sulisdlitanieit vi1h wad tdgeimeghs Thef bbwadukdwat er
with nitrogen gas fromthe reaction systemfor 4 hours. Subsequently, the
t enper at ur e opoXyneesyiaticamwadegr avkied ¢ molecedaedyé Dgl2 IMn) of about
5 20,000 and a ratio of terminal amino group/terminal
carboxyl group = 9/1. The polymer was used alone for Resin
composition (Al).
Resin composition (A2):
50 % by weight of a polyamide 612 [terminal NH, /
10 terminal COOH = 9/1 (molar ratio)]
50 % by weight of a carbon staple (shorten-fiber)
(Preparation)
Equal or equivalent amounts of Resin composition (Al)
and a carbon fiber were kneaded by a biaxial extruder, and
15 the kneaded one was used for Resin composition (A2).
Resin composition (A3):
12 % by weight of a polyamide 612 [terminal NH, /
terminal COCH = 9/1 (molar ratio)]
88 % by weight of a soft ferrite
20 (Preparation)
100 parts by weight of Resin composition (Al) and
733 parts by weight of a soft ferrite were kneaded by a
kneader, and the resultant was used for Resin composition
(A3).
25 Resin composition (A4):

A polyamide 612 [terminal NH,/terminal COOH = 1/1

(molar ratio)]



C over 1 hour to renove water remaining in the system and 10 the applied
pressure of the autoclave was reduced to be an atnospheric pressgpg SVt E0G
cooling the system a polyam de 612 was obtai ned. The pol yner

nmol ecul ar wei ght (M) of about 20000 to 25000, and a ratio of term nal

am no group/ term nal carboxyl group = 1/1. The pol yner was 15 used al one
for Resin conmposition (A4). Resin conpgsition (A5): A polyam de 612
[terminal NH2/terminal COOH = 3/7 (rnolar ratio)] (Preparation) 20 Aresin
conposition (Al) and the following resin conposition (A6) were kneaded in a
proportion of the  fariey/)the latter = 1/3 (weight ratio) by a biaxial
extruder. The obpalned conp05|t|on was used for Resin conposition (A5). 25

Resin conposi tion jAQqy dgﬂégyyﬁ¥%n6%%n&%g5 Raly N34t ereminal COOH = 1/9
(molar ratio)] 2 0 Juﬁ72085 - (Preparatlon To an aqueous sol ution

cont ai ni ng &hSalnetdly 1&@@1@&1% @meﬁlﬁaé@aﬂgd&mﬁe@heitﬂbﬁﬂd c acid in
an anount of 80 @6by wei ght was added a predeterm ned anmount 5 of

dodecanedi cafmai be aaﬁbdoy @88 ghb&.dH ﬁéafedvaemb@@é ededlad dPpEiwader an
applied pressure (17.5 kg/cn2) in an autoclave substituted wth nitrogen
gas to remvgradifie M1 Nd/Fen igasn§ hamohaveaehised taxehemiftar 4 hours.
nitrogen gas to flow out water with nitrogen gas from the
reaction system for 4 hours. Subsequently, the
temperature of the system was gradually increased to 275
°C over 1 hour to remove water remaining in the system, and

10 the applied pressure of the autoclave was reduced to be
an atmospheric pressure. After cooling the system, a
polyamide 612 was obtained. The polymer had a molecular
weight (Mn) of about 20000 to 25000, and a ratio of terminal
amino group/terminal carboxyl group=1/1. The polymer was

15 used alone for Resin composition (A4).

Resin composition (A5):
A polyamide 612 [terminal NH,/terminal COOH = 3/7
(molar ratio)]
(Preparation)

20 A resin composition (Al) and the following resin
composition (A6) were kneaded in a proportion of the
former/the latter = 1/3 (weight ratio)by a biaxial extruder.

The obtained composition was used for Resin composition
(A5).
25 Resin composition (A6):

A polyamide 612 [terminal NH,/terminal COOH = 1/9

(molar ratio)]



Subsequently, the tenperature of the systemwas gradually 10 elevated to 275
Cwth taking 1 hour to discharge a residual water in the system and the
applied pressure of the autoclave was reduced to be an atnospheric p
pressure. After cooling, a polyamde 612 was obtained. The obtainéd JUN 2803
pol ymer had a nol ecul ar wei ght (M) of about 20000 and a 15 ratio of
termnal am no group/term nal carboxyl group = 1/9. The pol yner was used
for Resin conposition (A6). Resin conp@sitions Bl to B2 The followi ng resin
conpositions (Bl to B2) were prepared by use of a polyanm de 66 (a
pol ycondensate of 20 hexanet hyl enedi ami ne and adi pic acid) as a
t hermopl astic (pséparé&tcahgul ati on with MOPACPMB was carried out for the
following constitutive unit. NH2-(CH2)6-NH C(=0 -(CH2)4-C(=0-0OH Resin
conposi tion (Bl): 26 Anpabuasude sb@ulttiehncoaktaihzhyeansaak 66OH = 1/1
(rnolar ratio)] (Preparation) 20 JUN 2005 66 A resin conposition was
prepared by thegasetrhylrenadiamdsel wiHedddeeeinedsidarboxyAd)c excepin har using a
nononer conbi nati on of hexanet hyl enedi am ne and adipic acid to obtain a
pol yam de 66 am@aunmgos $®ledyl aeigyhitghas (dMjed & predkaeirmif@d0ainoud’b000 and a
ratio of termnal am no group/termnal carboxyl group = 1/1. The pol yam de
66 was wssedoffodo®esanedbopobokivhhc(Bt)d, Rasd rteonmictiurdeowacBREated
at 220 °C under an applied pressure (17.5 kg/cmz) in an
autoclave substituted with nitrogen gas to remove water
with nitrogen gas from the reaction system for 4 hours.
Subsequently, the temperature of the system was gradually
10 elevated to 275°C with taking 1 hour to discharge a residual
water in the system, and the applied pressure of the
autoclave was reduced to be an atmospheric pressure. After
cooling, a polyamide 612 was obtained. The obtained
polymer had a molecular weight (Mn) of about 20000 and a
15 ratio of terminal amino group/terminal carboxyl group =
1/9. The polymer was used for Resin composition (A6).
Resin compositions Bl to B2
The following resin compositions (Bl to B2) were
prepared by use of a polyamide 66 (a polycondensate of
20 hexamethylenediamine and adipic acid) as a thermoplastic
resin. A calculation with MOPACPM3 was carried out for the
following constitutive unit.
NH,- (CH, ) g-NH-C(=0)-(CH3)4-C(=0)-OH
Resin composition (Bl):
25 A polyamide 66 [terminal NH,/terminal COOH = 1/1

(molar ratio)]

(Preparation)



A polyam de 66 [terminal NH2/termnal COON = 1/3 10 (nolar ratio)]
(Preparation) A preparation procedure was conducted in the sane n?ﬁngNaQﬂﬁ
in Resin conposition (A6) except for using a nonomer conbination o
hexanet hyl enedi am ne and adipic 1s acid to obtain a polyam de 66 having a

nol ecul ar weight (M) of about 20000 of and a ratio of term nal am no
group/term nal carboxyl group = 1/9. Theggpol yam de 66 and Resin conposition
(B1l) were kneaded in a weight ratio of 62.5/37.5 by a biaxial extruder, and
the resulting resin 20 conposition was enpl oyed for Resin conmposition (B2).

Resin conposi tions Orel@nC8ompPbsieibAWiag grasidt-PBROShE| Hitfie (fenrier C3) were
prepared with use of a polyamde 6 (a ring-opening polynerized product of

e- capr ol act ands asn Rddia] UM ICLAD (66) Nex il aldiory W tntbrMaRACPMB was

carried out with use of the following unit as a constitutive unit.

NH2- ( CH2) 5- C(cAp MA {1GIR)dF H B2l h JAMA0S arly adiasid £o1gosi tion
(A): Apolyamide 6 [termnal NH2/termnal COON = 1/1 (nolar ratio)]
(Prepar ati on)to DbAraafuequs velidd @6 aRitaididhod-tdllad agdiafAt (M) anount
of 80 % by weight was heated at 250 to 260 Cin the presence of a smal
anmount ofs phasphadut agobd taesEW eadve slisd idfutied-miiddl nidiogen gas to

renove wat er
group/terminal carboxyl group = 1/1. The polyamide 66 was
used for Resin composition (Bl).
Resin composition (B2):
A polyamide 66 [terminal NH,/terminal COOH = 1/3
10 (molar ratio)]
(Preparation)
A preparation procedure was conducted in the same
manner as in Resin composition (A6) except for using a
monomer combination of hexamethylenediamine and adipic
15 acid to obtain a polyamide 66 having a molecular weight
{Mn) of about 20000 of and a ratio of terminal amino
group/terminal carboxyl group = 1/9. The polyamide 66 and
Resin composition (Bl) were kneaded in a weight ratio of
62.5/37.5 by a biaxial extruder, and the resulting resin
20 composition was employed for Resin composition (B2).
Resin compositions Cl1 to C3
The following resin compositions (Cl to C3) were
prepared with use of a polyamide 6 (a ring-opening
polymerized product of t¢-caprolactam) as a thermoplastic
25 resin. A calculation with MOPACPM3 was carried out with

use of the following unit as a constitutive unit.

NH5- (CH5)5-C(=0)-NH- (CHy) 5-C(=0) -OH



with nitrogen gas fromthe reaction systemfor 4 hours. 10 Subsequently, the
-tenperature of the inside systemwas gradually elevated to 275 (zgcwuma%mgg
1 hour to renove a residual water to outside system After cooling, a
pol yam de 6 was obtai ned. The obtained polyner had a nolecular weight (M)
~of about 20000 to 25000 and a ratio 15 of term nal am no group/term nal
carboxyl group = 1/1. The polyner was gised for Resin conposition (Cl).
Resin conmposition (C2): A polyamde 6 (term nal NH2/term nal COOH=1/ 3(nol ar
ratio)) 20 (Preparation) A predeterm ned anount of adipic acid was added to
an aqueous soIHtion ggﬁbgggkaggeéeﬁprolactan1in an anmount of 80 % by

ted

wei ght, and t he“Ri Xt GrePwas at 250 to 260 Cin the presence of a

smal | amount of 25,phaosphori.c acid in.an ocl ave substitute ith nitrogen
gas to flow out maﬁePo 'FWlﬁFt oégﬁraéga%?#ﬁﬁéﬁﬁgm &8 ?%%ﬁyéyg{gg1for 4
hours. The tﬁﬂpgratur .of -the systemwas 2 0 JUN 2005 68 gradually raised
to 275 C with™ ﬁfnéa ‘fddr to renpve a residual water fromthe system and
the applied pressure ﬁf tge aut ocl ave was reduced to be an at nospheric
pressure. AfterrcBBffhg® 4 pol yani de 6 was obtained. The pol yanide 5 6 had

| ecular wei ght (M) of ab 0000 and .a.ratio _of termnal ani
o oup! toF ni nal - car BOKPEOGPBap L 0 T o Phet Gad YDA rdl

conposi tion (CA)ncRES By ©BIPORILEONAALa0Y Reghp £QPASELIQN L) vere

presence of a small amount of phosphoric acid in an
autoclave substituted with nitrogen gas to remove water
with nitrogen gas from the reaction system for 4 hours.

10 Subsequently, the temperature of the inside system was
gradually elevated to 275 °C for taking 1 hour to remove
a residual water to outside system. After cooling, a
polyamide 6 was obtained. The obtained polymer had a
molecular weight (Mn) of about 20000 to 25000 and a ratio

15 of terminal amino group/terminal carboxyl group=1/1. The
polymer was used for Resin composition (Cl).

Resin composition (C2):
A polyamide 6 (terminal NH,/terminal COCH=1/3 (molar

ratio))

20 (Preparation)

A predetermined amount of adipic acid was

added to an aqueous solution containing t-caprolactam in
an amount of 80 % by weight, and the mixture was heated
at 250 to 260 °C in the presence of a small amount of

25 phosphoric acid in an autoclave substituted with nitrogen

gas to flow out water with nitrogen gas from the reaction

system for 4 hours. The temperature of the system was



in a wight ratio of the forner/the latter = 37.5/62.5, 10 and the resulting
resin conposition was enployed for Resin corrp05| tion (C2). Remz N 2005
conposition (C3): A polyanmde 6 [term nal NH2/term nal (Jm)
ratio)] 15 (Preparation) Resin conposition (C) and ReS| n conposition (C4)
were kneaded in a weight ratio of 25/75 as the fornmer/the latter ratio to
obtain Resin conposition (C3). Resin ggnmpositions DI to D3 20 The fol | owi ng
resin conmpositions (DI to D3) were prepared by using a polyanm de 46 (a

pol ycondensati on product of di am nobutane and adi pic acid) as a

foll owng o nsés%iﬁvééﬁsﬁ%cf‘“é?ﬁ ARG ‘f%;ff?‘%("%uo% Gi Resin
sonee" b AT LSO S a“s,g G %’gl[fe?nfﬁs.
NH2/ t er m nal C{p—( fwérr%l ar e@;&j&f . e pm S1 e% 3
pol yam de 48~ e“r?ﬁln%? it esrﬁﬂ}i]éf f/% % I’gtrl 5 3‘1 eS| n
ConpOSItlonif%er coo:%ng, a polyamide 6 was obtained. The polyamide
5 6 had a molecular weight (Mn) of about 20000 and a ratio
of terminal amino group/terminal carboxyl group=1/9. The
polymer wasvused for Resin composition (C4). Resin
composition (C4) and Resin composition (Cl) were kneaded
in a weight ratio of the former/the latter = 37.5/62.5,
10 and the resulting resin composition was employed for Resin
composition (C2).
Resin composition (C3):

A polyamide 6 [terminal NH,/terminal COOH = 1/4

(molar ratio)]
15 (Preparation)

Resin composition (Cl) and Resin composition (C4) -
were kneaded in a weight ratio of 25/75 as the former/the
latter ratio to obtain Resin composition (C3).

Resin compositions D3I D
20 The following resin compositions (D1 to D3) were
prepared by using a polyamide 46 (a polycondensation
product of diaminobutane and adipic acid) as a
thermoplastic resin. A calculation with MOPACPM3 was
carried out for the following constitutive unit.
25 NH9- (CH5 ) 4~-NH-C(=0)-(CHy)4-C(=0)-0OH
Resin composition (D1):

A polyamide 46 [terminal NH;/terminal COCH = 1/1



The follow ng resin conpositions (El to E3) were 10 prepared by using a

pol ycondensate of terephthalic acid and trinethylhexanethylened?gri&ﬂ (@gk
aromatic polyam de A5) as a thernoplastic resin. A MOPACPMB cal €L 4 '02 s
carried out for the following constitutive unit. CH3 CH3 CH3 HZN
CH2- NH- C(=0) COON 15 Resin conposition (El'): Anaromatic pol yam de A5
[termnal NH2/ termnal COOH 1/1 (nolaggratio)] (Preparation) 20 A resin
conposition was prepared in the sane manner as in Resin conposition (A4)
except for using a nononmer conbination of trinethyl hexamet hyl ene di am ne
and terepht hald1aragiad ito 19i ve a pol ynmer having a nol ecular weight (M) of
about 20000 to 25000 and a weight ratio of 25 term nal am no group/term nal

carboxyl grouprssihleodpbs2t@odUD2005 - 70 polyner was used as Resin
conposition (El). Resin conposition (E2): An aronmatic pol yanm de AS

[terminal NH2/ terni pahyePde We3 [HeRtmhataibg)tePmiRaepabati en) /A resin
conposition was prepared in the sane nmanner as in Resin conposition (A6)

except for ugimddad FaR@@yn conbi nation of trinethyl hexanet hyl ene di am ne
and terephthalic acid to obtain a polyner having a nol ecul ar

5 Resin composition (D3):
A polyamide 46 (terminal NH,/terminal COOH = 1/4

(molar ratio))

Resin compositions El to E

The following resin compositions (El1 to E3) were

10 prepared by using a polycondensate of terephthalic acid
and trimethylhexamethylenediamine (an aromatic polyamide

A5) as a thermoplastic resin. A MOPACPM3 calculation was

carried out for the following constitutive unit.

CH; CH; CHj

HZNWCHZ—NH—C@O)—@—COOH

15
( Resin composition (E1):
Anaromatic polyamide A5 [terminal NH,/ terminal COOH
= 1/1 (molar ratio)]
(Preparation)
20 A resin composition was prepared in the same manner

as in Resin composition (A4) except for using a monomer
combination of trimethylhexamethylene diamine and

terephthalic acid to give a polymer having a molecular
weight (Mn) of about 20000 to 25000 and a weight ratio of

25 terminal amino group/terminal carboxyl group = 1/1. The



10 weight (M) of about 20000 and a weight ratio of termnal am no group/
boxyl group= 1/ 9. The polynmer was used for Resin conposition
conposition (E4) and Resin conposition (El') were kneapi§djiid 205

of 62.5/37.5 by a biaxial extruder, and the obtained resin

term nal car
(E4). Resin
wei ght ratio

conposition was used as Resin conposition (E2).
aromati ¢ polyam de A5 [termnal NH2/termnal COOH 1/4 (nolar ratio)]

(Preparation) 20 Resin conposition (ElYOand Resin conposition (E4)
kneaded in a weight ratio of 25/75 as the forner/the latter to obtain Resin

conposition

conposi tions gélyner FEs wesed &5 Reejareaniys usiarg @ Jpol ycondensati on

product of
(an alicycli

The follow ng constitutive unit was used for a MOPACPMB cal cul ati on.

(E3). Resin conpositions FI to F3 The follow ng resin

Resin conposition (E3): An

wer e

dodecanedi car boxyl i c acid and bi s(4-am nocycl ohexyl) nethane
Cc pPelsjanmicoepAd)itdeona (H2dr:nopl astic 2 0 JUN 2005 - 71 resin.

15

H2N- HCH2- NH- ( C=0) - (AeHa¥pBat O pO)l-yamide RediterodmpdNHyi ohefRinalAOCGH i cyclic
[terminal NH2/terminal COOH=1/1 (nolar ratio)] (Preparation)
merlad (mplResimattionpbsition (A4) was 10 repeated except for

pol yam de A6
The same nan

usi ng a nono
5

10

15

20

25

nmer conbi nati on of
(Preparation)

A resin composition was prepared in the same manner
as in Resin composition (A6) except for using a monomer
combination of trimethylhexamethylene diamine and
terephthalic acid to obtain a polymer having a molecular
weight (Mn) of about 20000 and a weight ratio of terminal
amino group/terminal carboxyl group =1/9. The polymer was
used for Resin composition (E4). Resin composition (E4)
and Resin composition (E1l) were kneaded in a weight ratio
of 62.5/37.5 by a biaxial extruder, and the obtained resin
composition was used as Resin composition (E2).

Resin composition (E3):

An aromatic polyamide A5 [terminal NH,/ terminal COOH

= 1/4 (molar ratio)]
(Preparation)

Resin composition (El) and Resin composition (E4)
were kneaded in a weight ratio of 25/75 as the former/the
latter to obtain Resin composition (E3).

Resin compositions F1 to F3

The following resin compositions (Fl1 to F3) were
prepared by using a polycondensation product of
dodecanedicarboxylic acid and bis(4-aminocyclohexyl)

methane (an alicyclic polyamide A6) as a thermoplastic



bi s(4-am nocycl ohexyl) nethane and dodecanedi carboxylic acid to obtain a
pol ymer having a nol ecul ar weight (M) of about 20000 to 25000 and a ratio
of terminal amino group/terminal carboxyl group = 1/1. The pol ymel twddN 285
enpl oyed as Resin conmposition (FI). Resin conposition (F2): An alicyclic

pol yam de A6 [terminal NHZ/term nal COOH=1/2 (nolar ratio)] (Preparation)
20 A resin conposition was produced by the- sane manner as in Resin
conposition (A6) except for using a nonomer conbination of

bi s(4- am nocycl ohexyl ) nmethane and dodecanedi carboxylic acid to give a

pol yner havi g3 n .MOrgeUE8L 1 ¥R AHt cbﬁ@h@ﬁtﬁ@@uuna?ﬁ’oﬁgsOﬁséadférwﬁl ght ratio
25 of termnal am no group/term nal carboxyl group = 1/09. 0 JUN 2055 - 72

The pol yner wWasaResizn ccamRAsittiiban (F4). Resin conposition (F4) and Resin
conposition (FI) were kneaded in a weight ratio of 133.4/66.6 as the

former/the latter ratio by a bi axi al extruder, and the obtained resin
conposition was 5 u as Resin posi tion (F2) Resin conposition (F3):
An alicyclic p Am AG g (molar ratio)]
(Preparation) rge‘garrp&sl t (F4§-f ??E@%l ﬂmos)lé)l on (FI') were
kneaded by a biaxial extruder in a proportion of 62.5/37.5 (weight ratio)
as a forner/latter ratio, and the obtained
5 Resin composition (F1):
An alicyclic polyamide A6 [terminal NH,/terminal
COOH=1/1 (molar ratio)]
(Preparation)
The same manner as in Resin composition (A4) was
10 repeated except for using a monomer combination of
bis(4-aminocyclohexyl) methane and dodecanedicarboxylic
acid to obtain a polymer having a molecular weight (Mn)
of about 20000 to 25000 and a ratio of terminal amino
group/terminal carboxyl group = 1/1. The polymer was
15 employed as Resin composition (F1).
Resin composition (F2):
An alicyclic polyamide A6 [terminal NH,/terminal
COOH=1/2 (molar ratio)]
(Preparation)
20 A resin composition was produced by the same manner
as in Resin composition (A6) except for using a monomer
combination of bis(4-aminocyclohexyl) methane and
dodecanedicarboxylic acid to give a polymer having a
molecular weight (Mn) of about 20000 of and a weight ratio

25 of terminal amino group/terminal carboxyl group = 1/9.



resin conposition was used as Resin conposition (F3). Resin conpositions C
to G2 15 The follow ng resin conpositions (Gl to &) were prep r@qﬁay,gqﬁ
PBT (a pol ycondensati on product of terephthalic acid and 1, 4-but anedi 0

or an am ne-nodified PBT (a reaction product of the PBT and

hexanet hyl enedi am ne) as a thernoplastic resin. A 20 calculation with
MOPACPMB was carried out based upon tbey,follow ng constitutive unit. for
the PBT: HO (CH2)4 -O-C(=0 C(=0O-ON for the amne-nodified PBT: 25 2 a JUN
2005 - 73 NH2 -(CH2)6 -NH-C(=0 C(=0-0(CH2)4 -OH Resin conposition

Gl): A PBT I | ar &pAration
(5 TZ) a react E)Ifrlﬁé gbﬂgh g#éseﬁ%ﬂﬂl t rogean#I%égggl ngRés%P?Oz;l]npdogél%ll still : ng)
unit were Cha{ ©ef it }llﬁgcernpogu&%hyl(F&@rﬁgfémak@aged%ﬁg e e
1, 4- but anedi o 30 g cal cium acetate, and anti nony oxi de, and

the mxture i‘@@lé"%’é &d Al 06 Wd r’cl@%ﬁ{ﬂé}gﬂﬂé nea& 9% tikP Y 4 he point

of confirmng an effluent of nethanol, the mxture was gradually heated to

270C under a g AMIGEM oxREESRY € aial Bnst bbEhDied Ord SAT LIRSS OB Qn VRRUUM Of
not nore than 100 Pa. Wth confirmng an effluent of ethylene glycol, the

m xture was heat®dh ARZAIC JdposNOWS - (FEE

Resin composition (F3):
An alicyclic polyamide A6 [terminal NH,/terminal
COOH = 1/3 (molar ratio)]
(Preparation)

10 Resin composition (F4) and Resin composition (Fl) were
kneaded by a biaxial extruder in a proportion of 62.5/37.5
(weight ratio) as a former/latter ratio, and the obtained
resin composition was used as Resin composition (F3).

Resin compositions Gl to G2

15 The following resin compositions (Gl to G2) were
prepared by using PBT (a polycondensation product of
terephthalic acid and 1,4-butanediol) or an amine-modified
PBT (a reaction product of the PBT and
hexamethylenediamine) as a thermoplastic resin. A

20 calculation with MOPACPM3 was carried out based upon the
following constitutive unit.

for the PBT:

HO-(CHy)s -0-C(=0)—4  )—C(=0)-OH

for the amine-modified PBT:

25



15 resultant was allowed to stand for cooling. The obtained polynmer was
used for Resin conposition (Gl). Resin conposition (&): An am(ri mfzﬂﬁj
PBT [terminal NH2/termnal OH=1/1 (nolar ratio)] 20 (Preparati %
conposi tion (&) was obtained by kneading Resin conposition (@) and an
equi nol ar net hyl enediamne relative to a carboxylic group content of Resin
conposition (Gl) at 230C for 30 mnutegzwith use of a kneader. 25 Resin
conpositions H2 0 JUN 2005 - 74 As Resin conposition H,

pol y( 2, 5-di net hyl phenyl ene ether) (nman tured by Degussa Co. Ltd.

vestoran 1090) _vas nisedior MEAETR cal s Lo s, @ efyout based,  upon

Resin compositions | A polypropyl ene was used as Resin conposition I. A
MOPACPMB cal cul ati on was conducted for the follow ng 10 constitutive unit.
CH3- CH( CH3) - CH2- CH( CH3) - CH2- CH( CH3) - CH2- CH2(CH3) Resin conpositions J A
pol yacetal (naRutagtosefobytiPehyptastics Co. Ltd., Juracone MDO) was used
as Resin conposition J. A
A PBT [terminal OH/terminal COOH = 1/1 (molar ratio)]
(Preparation)
5 To a reactor equipped with a nitrogen-introducing
unit and a distilling unit were charged 14.587 kg of
dimethyl terephthalate, 6.767 kg of 1,4-butanediol, 30 g
of calcium acetate, and 60 g of antimony oxide, and the
mixture was heated at 180°C with supplying nitrogen gas.

10 At the point of confirming an effluent of methanol, the
mixture was gradually heated to 270°C under a reduced
pressure with stirring to reach degree of vacuum of not
more than 100 Pa. With confirming an effluent of ethylene
glycol, the mixture was heated at 270°C for 3 hours. The

15 resultant was allowed to stand for cooling. The obtained
polymer was used for Resin composition (G1l).

Resin composition (G2):
An amine-modified PBT [terminal NH,/terminal OH=1/1
(molar ratio)]

20 (Preparation)

Resin composition (G2) was obtained by kneading Resin
composition (Gl}) and an equimolar methylenediamine

relative to a carboxylic group content of Resin composition

(Gl) at 230°C for 30 minutes with use of a kneader.

25 Resin compositions H



15 calculation wth MOPACPMB was carried out for the following basic unit.
CH3-O CH2- O CH2- O CH2-CH2- O- CH3 Resin conpositions K A pol yphengﬁ %neudg\g 085
sul fide [manufactured by 20 Pol yplastics Co. Ltd., Fortlon 0220A e
(non-charged)] was wused for a resin conposition K The follow ng,
constitutive wunit was bases for cal cul ati on of MOPACPMS.

G -CoH4- S-CoH4- S- C6H4- O Resin conpositions (L to N) were prepared by
mxing 2 0 JUN 2005 - 75 or conpounding a resin and a

vul cani zation-activating agent in a suitable ratio. Resin conpositions L1
to L2 Resin conposition (L1): s (i) 100 parts by weight of a polyam de 612
[terminal NH2/ter M ®es@nCtompdsit {60 By pallyi(@),]5 -@ithe(thy)l phepaflichdy wei ght
of a vul cani zation-activating agent (trinethylol propane trinethacrylate)
Resi n conposidttodir \ L@anufh diurel0Byppeyasby @6l ghtd of vae goad ryeain b 051 2
(termnal NH2/terminal COON = 1/9 (nolar ratio)] and (ii) 3 parts by weight
of a vul cani zaid apseéd! | VAMOPACPRGEBA 1clatebhy vakprapaiedt buteblaaedy! at e)
Resin conmpositions ML to M2 1s Resin conposition (M): (i) 100 parts by

wei ght of a poporanitite follerimdalondNHYdteirvd nalitCOOH = 1/1 (nol ar ratio)]

and
CH; CHj CHs
Q—OQO—QOH
CHs CHj CH;

Resin compositions T

5

A polypropylene was used as Resin composition I. A
MOPACPM3 calculation was conducted for the following
10 constitutive unit.
CH3-CH(CH3)-CH,-CH(CH3) -CH,-CH(CH3) -CH,~CH, (CH3)
Resin compositions J
A polyacetal (manufactured by Polyplastics Co. Ltd.,
Juracone M90) was used as Resin composition J. A
15 calculation with MOPACPM3 was carried out for the following
basic unit.
CH3-0-CH,-0-CH,-0-CH,-CH,-0-CHjy
Resin compositions K
A polyphenylene sulfide [manufactured by
20 Polyplastics Co. Ltd., Fortlon 0220A9 (non-charged)] was
used for aresin composition K. The following constitutive
unit was bases for calculation of MOPACPM3.
Cl-CgHy-S-CgHy-S-CgHy-Cl

Resin compositions (L to N) were prepared by mixing



(i1) 3 parts by weight of a vulcanization-activating agent '
(N, N -1, 3- phenyl enedi nal ei m de) 20 Resin conposition (M2): (i) 100?§%dUﬁ ﬂ%ﬁ
wei ght of a polyanmde 6 [terminal NH2/termnal COOH = 1/4 (nolar ratio)]
and (ii) 3 parts by weight of a vulcanization-activating agent

(N, N -1, 3- phenyl enedi mal ei m de) 25 Resin conpositions NN to N2 The foll ow ng
resin conpositions (N to N2) were prepared by use of a pol ycondensation
product of 2 6 JUN 2005 - 76 dodecanedi carboxylic acid and

bi s(4-am nocycl ohexyl) methane (the above nentioned alicyclic polyam de A6)

as a thernmoplaghhpoligdilg Begk8i1A0ARASh! LAl chMikat3oh-hct@@aRanlys by wei ght
of an alicyclic polyamde A6 [termnal NH2/termnal COOH = 1/1 (nol ar

ratio)] and aGkhk 3npartsikupMei ghtigf a vul cani zation-activating agent
(triallyl isocyanurate) Resin conposition (N2): 10 (i) 100 parts by wei ght

of an aIicycliﬁe@pﬁyégmﬁggi{{bﬁgemjﬁfwuLj&Q/terninaI COOH = 1/2 (ol ar
ratio)] and (i1i1) 5 parts by weight of a vulcanization-activating agent

(triallyl isocyagim atemp&EsSt Togopopi tions OL to 02 15 Resin conposition
(01): (i) 100 parts by weight of a PBT [terminal OHdtermnal COOH = 1/1
(molar ragtio)] and(i) 100 parts by weight of a polyamide 612 [terminal
NH,/terminal COOH = 1/1 (molar ratio)] and
(ii) 3 parts by weight of a vulcanization-activating
agent (trimethylolpropane trimethacrylate)
Resin composition (L2):
10 (i) 100 parts by weight of a polyamide 612 (terminal
NH;/terminal COOH = 1/9 (molar ratio)] and
(ii) 3 parts by weight of a vulcanization-activating
agent (trimethylolpropane trimethacrylate)
Resin compositions M1 to M2
15 Resin composition (M1):
(i) 100 parts by weight of a polyamide 6 [terminal
NH,/terminal COOH = 1/1 (molar ratio)] and
(ii) 3 parts by weight of a vulcanization-activating
agent (N,N'-1,3-phenylenedimaleimide)
20 Resin compositioﬁ (M2) :
(i) 100 parts by weight of a polyamide 6 [terminal
NH,/terminal COOH = 1/4 (molar ratio)] ahd
(ii) 3 parts by weight of a vulcanization-activating
agent (N,N'-1,3-phenylenedimaleimide)
25 Resin compositions N1 to N2

The following resin compositions (N1 to N2) were

prepared by use of a polycondensation product of



(i1) 3 parts by weight of a vulcanization-activating a

gent

(trimethyl ol propane trinmethacrylate) 20 Resin conposition (02): (i) 100
parts by wei ght of an amine-denatured or nodified PBT [term nal 2 JUN 2005
NH2/term nal COOH = 1/1 (nolar ratio)] and (ii) 3 parts by weight of a

vul cani zation-activating 25 agent (trinethylol propane trinethacrylate)

[ Unval cani zed rubber conposition (R)] The foll ow ng conponents was m xed or
conmpounded in 2 0 JUN 2005 - 77 order7d 0 prepare unval cani zed rubber
conpositions (RL to R10). Rubber conposition R1 (i) 100 parts by wei ght of
a rubber [ 90 parts by weight 5 of an ethyl ene-propyl ene-di ene rubber
enbaBky1§. 2 % by

ber (manufactured by
Degussa Co. hb#han¥e$trBagBov8Ohmdnkiohkh) alippelibypveighiaefag)fakler |

(manuf act ur edoligcBBMIiEArbbkE1icKaktianan@9¥i8@4- am@ﬁ@cg
wei ght) and 10 parts by weight of a pol yoctenyl ene ru

carbon black (FEF) ] 10 (iii) 5 parts by weight of a radical -

generati ng

agent [organactpermspdastdtcuaglinperoxide)] (iv) 0 part by weight of a
vul cani zation-activating agent (v) 100 parts by weight of a plasticizer 15

(manuf act ur ed mysitlesomses Hosan @o1) Ltd., Diana process oil NM68) (vi) 5
parts by weight of zinc oxide and
5 (i) 100 parts by weight of an alicyclic polyamide

A6 [terminal NH,/terminal COOH = 1/1 (molar ratio)] and

(ii) 3 parts by weight of a vulcanization-activating

agent (triallyl isocyanurate)

Resin composition (N2):

10 (i) 100 parts by weight of an alicyclic polyamide

A6 [terminal NH,/terminal COOH = 1/2 (molar ratio)] and

(ii) 5 parts by weight of a vulcanization-activating

agent (triallyl isocyanurate)
Resin composition to 02

15 Resin composition (Ol):

(i) 100 parts by weight of a PBT [ terminal OH/terminal

COOH = 1/1 (molar ratio)] and

(ii) 3 parts by weight of a vulcanizaticn-activating

agent (trimethylolpropane trimethacrylate)

20 Resin composition (02):

(1) 100 parts by weight of an amine-denatured or

modified PBT [terminal NH,/terminal COOH =

ratio)] and

1/1 (molar

(ii) 3 parts by weight of a vulcanization-activating

25 agent (trimethylolpropane trimethacrylate)

[Unvalcanized rubber composition (R)]

The following components was mixed or compounded in



(vii) 1 part by weight of stearic acid Rubber conposition R2 20 (i)

parts by weight of a rubber [ 90 parts by weight of an 23 JUN 2008
et hyl ene- propyl ene-di ene rubber (manufactured by DSM Co. Ltd., Keltan
509X100, diene content: 8.2 %by weight) and 10 parts by weight of a

pol yoct enyl ene rubber (manufactured by Degussa Co. Ltd., Vestenaner 8012)]

25 (ii) 1 part by weight of a filler Jeggrbon black (FEF) ] (iii) 5 parts by
wei ght of a radical -generating agent [organic peroxide (dicunmyl peroxide)]

2 0 JUN 2005 - 78 (iv) 1 part by weight of a vul canization-activating

agent (trinmeppybe! 6 GPsatd Idm;ﬂ&,qr»ﬂz@de)cu@\s)erleemgaéaﬁ18Mswekghﬁo of a

pl asticizer (manufactured by Idem tsu Kosan Co. Ltd., D ana process 5 oi
NM-68) (vi) Riparts by weight of zinc oxide and (vii) 1 part by weight of
stearic acid Rubber conposition R3 (i) 100 parts by weight of a rubber [ 90
parts by wei ghiubd} Ao Litdwdener propyl ene-di ene rubber (manufactured by
DSM Co. Ltd., Keltan 509X100, diene content: 8.2 % by weight) and 10 parts

by wei ght of a pol yportieoyberes lbghhﬁrgr(ﬂmﬂlﬂ‘ﬂﬁbb'éﬁq doypdeed byawdghtt d.
Vest enanmer 8012)] (i1i) 1 part by weight of a filler [carbon black (FEF) ]

1s (iii)s55 paftah SYhyeeéEdlpPdpR1 ERElL EBéngendbatd NEhRGeNt t | O&@aRi msyper oxi de
(di cunyl peroxide)] (iv) 2 parts by weight of a vulcanization-activating
Co. Ltd., Keltan 509X100, diene content: 8.2 % by weight)
and 10 parts by weight of a polyoctenylene rubber
(manufactured by Degussa Co. Ltd., Vestenamer 8012)]
(ii) 1 part by weight of a filler [carbon black (FEF) ]
10 (iii) 5 parts by weight of a radical-generating agent
[organic peroxide (dicumyl peroxide)]
(iv) 0 part by weight of a vulcanization-activating
agent
(v) 100 parts by weight of a plasticizer
15 (manufactured by Idemitsu Kosan Co. Ltd., Diana process
0il NM-68)
(vi) 5 parts by weight of zinc oxide and
i (vii) 1 part by weight of stearic acid
Rubber composition R2
20 (i) 100 parts by weight of a rubber [90 parts by weight
of an ethylene-propylene-diene rubber (manufactured by DSM
Co. Ltd., Keltan 509X100, diene content: 8.2 % % by weight)
and 10 parts by weight of a polyoctenylene rubber
(manufactured by Degussa Co. Ltd., Vestenamer 8012)]
25 (ii) 1 part by weight of a fillexr [carbon black (FEF) ]
(iii) 5 parts by weight of a radical-generating agent

[organic peroxide (dicumyl peroxide)]



agent (butanediol dinmethacrylate) (v) 100 parts by weight of a plasticizer
20 (manufactured by Idemtsu Kosan Co. Ltd., Diana process oil NNQQ?)MNVQ%@S
5 parts by weight of zinc oxide and (vii) 1 part by weight of stearic¢ aci
Rubber conposition R4 25 (1) 100 parts by weight of a rubber [ 90 parts by
wei ght of an et hyl ene-propyl ene-di ene rubber (manufactured by DSM Co.
Ltd., Keltan 509X100, diene content: 8.2 %by weight) - 79 and 10 parts by
wei ght of a pol yoctenyl ene rubber (rmam# actured by Degussa Co. Ltd.,
Vest enaner 8012)] (ii) 1 part by weight of a filler [ carbon black (FEF) ]
(i) 3 parts by weight of a radical-generating agent s (tetranethylthiuram
disulfide) (iv) 1 pavy bypawrei ghtweiglat \0f aawizedn DHaBLdh vatthgat agent
(trimethyl ol propane trinmethacrylate) (v) 100 parts by weight of a
pl astici zer ageanu{acimeedybylpdepahsutKomabh&orylate) D ana process 10 oil
NM68) (vi) 5 parts by weight of zinc oxide and (vii) 1 part by weight of
stearic acid Rubbév)cooposationoRowdightilOOf parpsadbyiekrght of a rubber [ 60
parts by weight 15 of natural rubber, 35 parts by weight of ethylene-
propyl ene- di émenufibbeuré daebyf bdémt eshu bjo £SM Co. Ltdl., DXKaehd aprdO93d00, di ene
content: 8.2 %by weight) , and 5 parts by weight of pol yoctenyl ene rubber
(manuf acs ur edilbyNM-68)
(vi) 5 parts by weight of zinc oxide and
(vii) 1 part by weight of stearic acid
Rubber composition R3
(i) 100 parts by weight of a rubber [90 parts by weight
10 of an ethylene-propylene-diene rubber (manufactured by DSM
Co. Ltd., Keltan 509X100, diene content: 8.2 % by weight)
and 10 parts by weight of a polyoctenylene rubber
(manufactured by Degussa Co. Ltd., Vestenamer 8012)]
(ii) 1 part by weight of a filler [carbon black (FEF) ]
15 (iii) 5 parts by weight of a radical-generating agent
[organic peroxide (dicumyl peroxide)]
(iv) 2 parts by weight of a vulcanization-activating
agent (butanediocl dimethacrylate)
(v) 100 parts by weight of a plasticizer
20 (manufactured by Idemitsu Kosan Co. Ltd., Diana process
oil NM-68)

(vi) 5 parts by weight of zinc oxide and
(vii) 1 part by weight of stearic acid
Rubber compogsition R4
25 (i) 100 parts by weight of a rubber [90 parts by weight
of an ethylene-propylene-diene rubber (manufactured by DSM

Co. Ltd., Keltan 509X100, diene content: 8.2 % by weight)



Degussa Co. Ltd., Vestenaner 8012)] 20 (ii) 1 part by weight of a filler |
carbon black (FEF) I (iii) 5 parts by weight of a radical-generating agent
[ organi ¢ peroxide (dicunmyl peroxide)] (iv) O part by weight of a

vul cani zation-activating agent 25 (v) 100 parts by weight of a piasticizer
(manuf actured by Idemtsu Kosan Co. Ltd., D ana process oil NM68) 20 JUN
2005 - 80 - (vi) 5 parts by weight of —,Zgjnc oxide and (vii) 1 part by

wei ght of stearic acid Rubber conposition R6 (i) 100 parts by weight of a
rubber [ 60 parts by weight 5 of natural rubber, 35 parts by weight of

et hyl ene- pr gpyl Qﬁepglr%gebﬁruk%gﬁ h@%@Uﬁagbg&%@t@ﬁyﬁ?@%%ubbbg Kel t an
509X100, diene content : 8.2 % by wei ght and 5 “parts by weight of

pol yoct enyl ermlahu?aeltueaanBgfa%gﬁggabzo Degussaveltchhfler ¥83b§Hanmer 8012)]
10 (i1) 1 part by weight of "a filler [carbon black (FEF) ] (iii) 5 parts by

wei ght of a radi caljgenepaticng, ageght dOLIFaNI 1 PEE¥bER t(l@dwmi‘t:FWr oxi de) ]
(iv) 1 part by weight of a vulcanization-activating agent

(trimethylolpr Opanelm rephaes kel gAk diva raddl st iddmedladimagast ur ed by
| demi t su Kosan Co. Di ana process oil NM68) of 100 parts by weight
(vi) zing OXI(d@tggmétﬁgltﬁlby-a}ﬁeagbhlf‘_\iab) stearic acid of 1 part by weight
(iv) 1 part by weight of a vulcanization-activating
agent (trimethylolpropane trimethacrylate)
(v) 100 parts by weight of a plasticizer
(manufactured by Idemitsu Kosan Co. Ltd., Diana process
10 0il NM-68)
(vi) 5 parts by weight of zinc oxide and
(vii) 1 part by weight of stearic acid
Rubber composition R5
(1) 100 parts by weight of a rubber [ 60 parts by weight
15 of natural rubber, 35 parts by weight of ethylene-
propylene-diene rubber (manufactured by DSM Co. Ltd.,
Keltan 509X100, diene content: 8.2 % by weight), and 5 parts
by weight of polyoctenylene rubber {manufactured by
Degussa Co. Ltd., Vestenamer 8012)]
20 (ii) 1 part by weight of a filler [carbon black (FEF) ]
(iii) 5 parts by weight of a radical-generating agent
[organic peroxide (dicumyl peroxide) ]
(iv) 0 part by weight of a vulcanization-activating
agent
25 (v) 100 parts by weight of a plasticizer

(manufactured by Idemitsu Kosan Co. Ltd., Diana process

0il NM-68)



Rubber conposition R7 20 (i) 100 parts by weight of a hydrogenated nitrile
rubber (HNBR) ("Zetpol 3110" manufactured by N hon Zeon Co.Ltd.) (b%@j@% 7005
parts by weight of a filler [carbon black (N550)] 25 (iii) 3 parts®by"

wei ght of a radical -generating agent

[ 1, 3-bi s(t-butyl peroxyi sopropyl )benzene] (iv) 0 part by weight of a

vul cani zation-activating 2 0 JUN no - 88 -agent (v) 10 parts by weight of a
pl asticizer (dibutyl methyl ene bisthioglycolate) (vi) 0 part by weight of
zinc oxide and 5 (vii) O part by weight of stearic acid Rubber conposition

R8 (i) 100 parts bywei Bhtpaaftsa vy Weagpiatedd Anld idk@ der Whlker (HNBR) (" Zet pol
3110" manufactured by N hon Zeon Co.Ltd.) 10 (ii) 50 parts by weight of a

filler [carbon blagkii()NaS@alrt( iy Wwed ghat toF RytewRiightacala a _
radi cal - generati ng agent 1, 3-bi s(t-butyl peroxyi sopropyl )benzene] (iv) 4

parts by wei ghRubbe2 ¥uhpaBliZabhoresactivating 15 agent
(N, N -1, 3- phenyl enedi mal ei mde) (v) 10 parts by weight of a plasticizer
(di butyl net hyl ene hiist ho @glayee! B & ighit)oOapandbely [ 8@ ipaht soby weAghaxi de and
5 of natural rubber, 35 parts by weight of ethylene-
propylene-diene rubber (manufactured by DSM Co. Ltd.,
Keltan 509X100, diene content : 8.2 % by weight), and 5
parts by weight of polyoctenylene rubber (manufactured by
Degussa Co. Ltd., Vestenamer 8012)]
10 (ii) 1 part by weight of a filler [carbon black (FEF) ]
(iii) 5 parts by weight of a radical-generating agent
[organic peroxide (dicumyl peroxide) ]
(iv) 1 part by weight of a vulcanization-activating
agent (trimethylolpropane trimethacrylate)
15 (v) a plasticizer (manufactured by Idemitsu Kosan
Co. Ltd., Diana process oil NM-68) of 100 parts by weight
(vi) zinc oxide of 5 parts by weight
(vii) stearic acid of 1 part by weight
Rubber composition R7
20 (1) 100 parts by weight of a hydrogenated nitrile
rubber (HNBR) ("Zetpol 3110" manufactured by Nihon Zeon
Co.Ltd.)
(ii) 50 parts by weight of a filler [carbon black
(N550) ]
25 (iii) 3 parts by weight of a radical-generating agent
[1,3-bis(t-butylperoxyisopropyl)benzene]

(iv) O part by weight of a vulcanization-activating



(vii) O part by weight of stearic acid 20 Rubber conposition R9 (i) 100
parts by weight of a fluorine-containing rubber (FPM ("Dai %f

manuf actured by Di kin Kogyo Co.Ltd.) (ii) O part by weight of afi 69}UM52335
(iii) 3 parts by weight of a radical-generating agent (dicunyl peroxide)
(iv) O part by weight of a vul canization-activating 2 0 JUN 2005 - 82

agent (v) 0 part by weight of a plasticgzer (manufactured by Idemtsu Kosan
Co. Ltd., Diana process oil NM68) (vi) O part by weight of zinc oxide and
5 (vii) O part by weight of stearic acid Rubber conposition RL10 (i) 100
parts by wei ghfen@f a fluorine-containing rubber (FPM ("Dai E (320"

manuf actured by Di kin Kogyo Co.Ltd.) 10 (ii) O part by weight of a filler

(iii) 3 parts by weightoobatbadiyCakiganenbat ungiagentizedi cunyl peroxide)
(iv) 4 parts by weight of a vulcanization-activating agent (triallyl

i socyanur at e)(dibutylmé tpgl tnby pweit@hbgdfcalpkasti ci zer (manufactured by
| dem t su Kosan Co. Ltd., Diana process oil NM68) (vi) O part by weight of
a zinc oxide and (Vi) 6 part by weight ofF aisteaki@eaahd
5 (vii) 0 part by weight of stearic acid
Rubber composition RS
(i) 100 parts by weight of a hydrogenated nitrile
rubber (HNBR) ("Zetpol 3110" manufactured by Nihon Zeon
Co.Ltd.)
10 (ii) 50 parts by weight of a filler [carbon black
(N550) ]
(iii) 3 parts by weight of a radical-generating agent
[1,3-bis(t-butylperoxyisopropyl)benzene]
(iv) 4 parts by weight of a vulcanization-activating
15 agent (N,N'-1,3-phenylenedimaleimide)
(v) 10 parts by weight of a plasticizer
(dibutylmethylene bisthioglycolate)
(vi) 0 part by weight of zinc oxide and
(vii) 0 part by weight of stearic acid
20 ubb omposition R9
(i) 100 parts by weight of a fluorine-containing
rubber (FPM) ("Dai El1 G920" manufactured by Dikin Kogyo
Co.Ltd.)
(ii) O part by weight of a filler
25 (iii) 3 parts by weight of a radical-generating agent
(dicumyl peroxide)

(iv) O part by weight of a vulcanization-activating



Examples 1 to 147 and Conparative exanples 1 to 77 20 The resin conposition
was injected and nol ded, and the obtained resin nenber (plate, 2%ée: égﬁﬁ§1
X 100mm X 4mm was arranged in a nold. Subsequently, the unvul c% igé
rubber conposition was injected to the surface of the resin nenber, and

vul cani zation or 25 crosslinking was conducted at a tenperature of 180C
under a pressure of 20 MPa for 20 mnyes to produce a conposite. The
obt ai ned conposite was subjected to a peeling 2 0 JUN 2005 - 83 or
adhesion test i.n order to neasure a adhesive strength between the resin
nmenber and ajgdhker nenber, and was eval uated according to the follow ng
criteria. A: Remarkably film adhesi on was achi eved, and when 5 the resin

nmenber was peel ed {9 thed ngﬁéigﬁﬁb@f d phakkh¥izethemsREELEBAr¥@s broken
with a cohesive failure. B : Firm adhesi on was achi eved, and when the resin

nmenber was p%g'QQeﬁEQthﬁéséHbééﬁ freaber piiahgi pt¥cebBeci eShm-sggnber was
peel ed fromthe rubber nenber along the 10 interface. C: The rubber nenber

was easily separatedifronmpihe pvyegbignenber zahengzie hngerface. The results
are set forth in Tables 1 to 10. In the Tables, the term"the nunber of

active atom per no(gculej pdbtIBpreseshs bhesteabes gEian active atom having
S of not less than 0.006 per nolecule, which is calculated by MOPACPM3, of

the ther nopl asguhdeStdinpddici dantRddy, on the above cal cul ation, Ec value
was used -8 eV for a

(i) 100 parts by weight of a fluorine-containing
rubber (FPM) ("Dai El1 G920" manufactured by Dikin Kogyo
Co.Ltd.)

10 (ii) 0 part by weight of a filler

(iii) 3 parts by weight of a radical-generating agent
(dicumyl peroxide)

(iv) 4 parts by weight of a vulcanization-activating
agent (triallyl isocyanurate)

15 (v) 0 part by weight of a plasticizer (manufactured
by Idemitsu Kosan Co. Ltd., Diana process oil NM-68)

(vi) 0 part by weight of a zinc oxide and

(vii) 0 part by weight of a stearic acid

Examples 1 to 147 and Comparative examples 1 to 77

20 The resin composition was injected and molded, and
the obtained resin member (plate, size: 100mm X 100mm X
4mm) was arranged in a mold. Subsequently, the
unvulcaniezed rubber composition was injected to the
surface of the resin member, and vulcanization or

25 crosslinking was conducted at a temperature of 180°C under
a pressure of 20 MPa for 20 minutes to produce a composite.

The obtained composite was subjected to a peeling



radi cal - generating agent conprising an organic peroxide, 20 or -6 eV for a
radi cal -generating agent conprising tetranethylthiuramdisulfidg@.j %yﬁ! gw
1595 - 84 Table 1 Rubber conposition Rl thernoplastic nunber of adheStve
resin active atomstrength conposition per nolecule Exanple 1 Al 7.2 A
Example 2 A2 7.2 A Exanple 3 A3 7.2 A Exanple 4 A 4 A Exanple 5 AS 2.4 B
Conparative exanple 1 A6 0.8 C Exanplegg§ Bl 2 B Conparative exanple 2 B2 1
C Exanple 7 d 7.2 A Exanple 8 C2 2 B nparative exanple 3 C3 1.6 C
Exanple 9 D1 4 B Exanple 10 D2 2 B Conparative exanple 4 D3 1.6 C Exanpl e

LB S or mope BnEAPS el P oball 1B RoBuF MR S A el ™ e B

between the resin member and a rubber member, and was
evaluated according to the following criteria.

A : Remarkably film adhesion was achieved, and when

5 the resin member was peeled from the rubber member forcibly,
the specimen was broken with a cohesive failure.

B : Firm adhesion was achieved, and when the resin
member was peeled from the rubber member forcibly, the resin
member was peeled from the rubber member along the

10 interface.

C : The rubber member was easily separated from the
resin member along the interface.

The results are set forth in Tables 1 to 10. In the
Tables, the term "the number of active atom per molecule"”

15 represents the number of an active atom having S of not
less than 0.006 per molecule, which is calculated by
MOPACPM3, of the thermoplastic resin. Incidentally, on
the above calculation, Ec value was used -8 eV for a
radical-generating agent comprising an organic peroxide,

20 or -6 eV for a radical-generating agent comprising

tetramethylthiuram disulfide.



Exanple 15 F2 2 B Conparative exanple 5 F3 1.2 C Conparative exarrple 6 Gl 0
C Exanmple 16 & 4 A Exanple 17 H6 or nore B Exanple 18 | 9 or

Example 19 J 6 or nore B Exanple 20 K 2 or nore B Exanple 21 Lf@lNN 23@5
Conparative exanple 7 L2 0.8 C Exanple 22 ML 7.2 A Conparative exanple 8
M 1.6 C Exanple 23 N1 3 B Conparative exanple 9 01 0 C Exanple 24 02 4 A
- 85 - Table 2 Rubber conposition R2 tdiernopl astic nunber of adhesive
resin active atomstrength conposition per nolecule Exanple 25 Al 7.2 A
Exanple 26 A2 7.2 A Exanple 27 A3 7.2 A Exanple 28 A4 4 A Exanple 29 AS
2.4 A Conparative exanple 10 A6 0.8 C Exanple 30 B1L 2 A Conparative
exanple 11 B2 1 C

Table 1
Rubber composition R1
thermoplastic number of adhesive
resin active atom strength
composition per
molecule
Example 1 Al 7.2 A
Example 2 A2 7.2 A
Example 3 A3 7.2 A
Example 4 A4 4 A
Example 5 A5 2.4 B
Comparative example 1 A6 0.8 C
.Example 6 Bl 2 B
Comparative example 2 B2 1 C
Example 7 Cl 7.2 A
Example 8 Cc2 2 B
Comparative example 3 C3 1.6 C
Example 9 D1 4 B
Example 10 D2 2 B
Comparative example 4 D3 1.6 C
Example 11 El 5 or more B
Example 12 E2 4 or more B
Example 13 E3 3.8 or more B
Example 14 Fl 3 A
Example 15 F2 2 B
Comparative example 5 F3 1.2 C
Comparative example 6 Gl 0 C
Example 16 G2 4 A
Example 17 H 6 or more B
Example 18 I 9 or more B
Example 19 J 6 Oor more B
Example 20 K 2 Oor more B
Example 21 L1l 4 A
Comparative example 7 L2 0.8 C
Example 22 M1 7.2 A
Comparative example 8 M2 1.6 C
Example 23 N1 3 B
Comparative example 9 01 0 C
Example 24 02 4 A




Example 31 Cd 7.2 A Exanple 32 C2 2 A Conparative exanple 12 C3 1.6 C
Exanple 33 DI 4 B Exanple 34 D2 2 B Conparative exanple 13 D3 1.6 C
Exanple 35 El 5 or nore A Exanple 36 E2 4 or nore B Exanple 37 E3 3.8 or
nore B Exanple 38 FI 3 A Exanple 39 F2 2 A Conparative exanple 14 F3 1.2 C
Conparative exanple 15 d 0 C Exanple 40 Q2 4 A Exanple 41 H6 or nore A
Example 42 1 9 or nore B Exanple 43 J & ar nore B Exanple 44 K2 or nore B
Exanple 45 L1 4 A Conparative exanple 16 L2 0.8 C Exanple 46 N 3 A
Conparative exanple 17 N2 1.2 C 2.0 JUN 2005 - 86 Table 3 Rubber
conposition R3 thernoplastic nunber 8f i\dhgsive resin active atom strength
conposi ti on pes able

Rubber composition R2

thermoplastic number of adhesive
resin active atom strength
composition per molecule
Example 25 Al 7.2 A
Example 26 A2 7.2 A
Example 27 A3 7.2 A
Example 28 A4 4 A
Example 29 A5 2.4 A
Comparative example 10 A6 0.8 C
Example 30 Bl 2 A
Comparative example 11 B2 1 Cc
Example 31 Cl 7.2 A
Example 32 Cc2 2 A
Comparative example 12 cC3 1.6 C
Example 33 D1 4 B
Example 34 D2 2 B
Comparative example 13 D3 1.6 C
Example 35 El 5 or more A
Example 36 E2 4 or more B
Example 37 E3 3.8 or more B
Example 38 ' Fl 3 A
Example 39 F2 2 A
Comparative example 14 F3 1.2 C
Comparative example 15 Gl 0 C
Example 40 G2 4 A
Example 41 H 6 or more A
Example 42 I 9 or more B
Example 43 J 6 or more B
Example 44 K 2 or more B
Example 45 L1 4 A
Comparative example 16 L2 0.8 C
Example 46 N1 3 A
Comparative example 17 N2 1.2 C




nol ecul e

Exanple 50 A 4 A
Exanple 52 Bl 2 B
Exanple 54 C2 2 B
Exanple 56 D2 2 B
Exanple 58 E2 4
Exanple 61 F2 2
0 C Exanple 62

nore B Exanple 64 |

50r

9 or

Rubber composition R3

thermoplastic number of adhesive
resin active atom strength
composition per
molecule
Example 47 Al 7.2 A
Example 48 A2 7.2 A
Example 49 A3 7.2 A
Example 50 A4 4 A
Example 51 A5 2.4 A
Comparative example 18 A6 0.8 C
Example 52 Bl 2 B
Comparative example 19 B2 1 C
Example 53 C1 7.2 A
Example 54 C2 2 B
Comparative example 20 C3 1.6 C
Example 55 D1 4 B
Example56 D2 2 B
Comparative example 21 D3 1.6 C
Example 57 El 5 or more A
Example 58 E2 4 or more B
Example 59 E3 3.8 or more B
Example 60 Fl 3 A
Example 61 F2 2 B
Comparative example 22 F3 1.2 C
Comparative example 23 Gl 0 C
Example 62 G2 4 A
Example 63 H 6 Oor more B
Example 64 I 9 or more B
Example 65 J 6 Or more B
Example 66 K 2 or more B

Exanple 47 Al 7.2 A Exanple 48 A2 7.2 A Exanple 49 A3 7.2 A
Exanple 51 AS 2.4 A Conparative exanple 18 A6 0.8 C
Conparative exanple 19 B2 1 C Exanple 53 C1 722@6[[}]\! 2005
Conparative exanple 20 C3 1.6 C Exanple 55 D1 4
Conparative exanple 21 D3 1.6 C Exanple 57 El
or nore B Exanple 59_.E33-8 or nore B Exanple 60 F1 3 A

B Conparative exanple 22 F3 1.2 C Conparative exanple 23 Gl
& 4 A Exanple 63 H 6 or
Example 65 J 6 or nore B Exanple 66Tléb%eor3 nore B 2 0 JUN 2005 - 87

nore A

nmore B



Tabl e 4 Rubber conposition R4 thernoplastic nunber of adhesive resin active
atom strength conposition per nolecule Conparative exanple 24 AIZ EPJE 005
Conparative exanple 25 A2 0 C Conparative exanple 26 A3 0 C Conpar at N/g
exanple 27 A4 0 C Conparative exanple 28 AS 0 C Conparative exanple 29 A6
0O C Conparative exanple 30 B1 0 C Conparative exanple 31 B2 0 C Exanple 67
G 2 B Conparative exanple 32 C2 1 C gGonparative exanple 33 C3 0.8 C
Exanple 68 D1 4 B Exanple 69 D2 2 B Conparative exanple 34 D3 1.6 C
Conparative exanple 35 EIl 0 C Conparative exanple 36 E2 0 C Conparative
exanple 37 E3 0 C Conparative exanple 38 FI 1 C Conparative exanple 39 F2
0.7 C Conpa+ative—exanple-40-E3-0.-4 @D ‘?‘n‘}rpa.r-a-t—i-\.ce_exa-n@-e_zl-;—Gl—O—C
Exanple 70 G2_2 B Conpar at i ve RERhaH| eonppspitdor R4

thermoplastic number of adhesive
resin active atom strength
composition per
molecule
Comparative example 24 Al 0 C
Comparative example 25 A2 0 C
Comparative example 26 A3 0 C
Comparative example 27 Ad 0 C
Comparative example 28 A5 0 C
Comparative example 29 A6 0 C
Comparative example 30 Bl 0 C
Comparative example 31 B2 0 C
Example 67 Cl 2 B
Comparative example 32 C2 1 C
Comparative example 33 C3 0.8 C
Example 68 D1 4 B
Example 69 D2 2 B
Comparative example 34 D3 1.6 C
Comparative example 35 El 0 C
Comparative example 36 E2 0 C
Comparative example 37 E3 0 C
Comparative example 38 Fl 1 C
Comparative example 39 F2 0.7 C
Comparative example 40 F3 0.4 C
Comparative example 41 Gl 0 C
Example 70 G2 2 B
Comparative example 42 H 0 C
Example 71 I 3 or more B
Example 72 J 4 or more B
Example 73 K 2 or more B




Exanple 71 |
2 0 JUN 2005

adhesive resin active atom strength

3 or nore B Exanple 72 J 4 or
- 8 8 Table 5 Rubber conposition R5 thernoplastic
conposition per

nmol ecul e

nore B Exanple 73 K 2 or

ZEnR s

nmore B

A5 2.4 B Conparative exanple 43 A6 0.8 C Exanple 75 F2 2 B Conparative
exanple 44 F3 1.2 C Exanple 76 L1 4 A Conparative exanple 45 L2 0.8 C

Example 77 ML 7.2 B Conparative exanplgg 46 M2 1.6 C Exanple 78 N
Conparative exanple 47 N2 1.2 C Conparative exanple 48 01 0 C Exanple 79 02

4 A 2.0 JUN 2005

of adhesi ve

ble 5

3 B

Rubber composition R5

thermoplastic number of adhesive
resin active atom strength
composition per
molecule

Example 74 A5 2.4 B
Comparative example 43 A6 0.8 C
Example 75 F2 2 B
Comparative example 44 F3 1.2 C
Example 76 L1 4 A
Comparative example 45 L2 0.8 C
Example 77 M1 7.2 B
Comparative example 46 M2 1.6 C
Example 78 N1 3 B
Comparative example 47 N2 1.2 C
Comparative example 48 Ol 0 C
Example 79 02 4 A

- 89 Table 6 Rubber conposition R6 thernoplastic nunber
resin active aton1streq9§h



82 A3 7.2 A Exanple 83 A4 4 A Exanple 84 AS 2.4 A Conparative exanple 49
A6 0.8 C Exanple 85 Bl 2 B Conparative exanple 50 B2 1 C Exaan@

A Exanple 87 C2 2 B Conparative exanple 51 C3 1.6 C Exanpl e 88
Exanple 89 D2 2 B Conparative exanple 52 D3 1.6 C Exanple 90 El 5

Exanple 91 E2 4 or

Exanple 94 F2 2 B Conparative exanple 5

Exanple 98 1 6 or

nore B Exanple 92

3.8 or

nore B Exanple 93 Fl
F3 1.2 C Conparative exanple 54 Gl

50185 205 2

or nore B
3 A

0 C Exanple 95 @ 4 B Exanple 96 H6 or nore B Exanple 97 | 9 or nore B
nore B Exanple 99 K 2 or nore B Exanple 100 LI 4 A
Table 6
Rubber composition R6
thermoplastic number of adhesive
resin active atom strength
composition per
molecule
Example 80 Al 7.2 A
Example 81 A2 7.2 A
Example 82 A3 7.2 A
Example 83 A4 4 A
Example 84 A5 2.4 A
Comparative example 49 A6 0.8 C
Example 85 Bl 2 B
Comparative example 50 B2 1 C
Example 86 Cl 7.2 A
Example 87 c2 2 B
Comparative example 51 C3 1.6 C
Example 88 D1 4 B
Example 89 D2 2 B
Comparative example 52 D3 1.6 C
Example 90 El 5 or more B
Example 91 E2 4 or more B
Example 92 E3 3.8 or more B
Example 93 F1l 3 A
Example 94 F2 2 B
Comparative example 53 F3 1.2 C
Comparative example 54 Gl 0 Cc
Example 95 G2 4 B
Example 96 H 6 or more B
Example 97 I 9 or more B
Example 98 J 6 or more B
Example 99 K 2 or more B
Example 100 L1 4 A
Example 101 N1 3 A
Comparative example 55 N2 1.2 C




Exanpl e 101 N

strength

conposition per

nol ecul e

resin acti

3 A Conparative exanple 55 N2 1.2 C 2 0 JUN 2005 90 Table 7
Rubber conposition R7 thernopl astic nunber of adhesive
Exanpl e 102 AS 2.4 B Conpar at

{3 R 005

exanple 56 A6 0.8 C Exanple 103 F2 2 B Conparative exanple 57 F3 1.2 C
Exanple 104 L1 4 A Conparative exanple 58 L2 0.8 C Exanple 105 N
Conparative exanple 59 N2 1.2 C TablLeg§ Rubber conposition R8 thernoplastic

nunber

of adhesi ve

resin active atom strength

conposition per

3 A

nmol ecul e

Exanple 106 Al 7.2 A Exanple 107 A4 4 A Exanple 108 AS 2.4 A Conparative

exanple 60 A6 0.8 C Exanple 109 Bl 2.8e

Rubber composition R7

thermoplastic number of adhesive
resin active atom strength
composition per
molecule
Example 102 A5 2.4 B
Comparative example 56 A6 0.8 C
Example 103 F2 2 B
Comparative example 57 F3 1.2 C
Example 104 L1 4 A
Comparative example 58 L2 0.8 C
Example 105 N1 3 A
Comparative example 59 N2 1.2 C
Table 8
Rubber composition R8
thermoplastic number of adhesive
resin active atom strength
composition per
molecule

Example 106 Al 7.2 A
Example 107 A4 4 A
Example 108 A5 2.4 A
Comparative example 60 Ab 0.8 C
Example 109 Bl 2 B
Comparative example 61 B2 1 C
Example 110 Cl 7.2 A
Example 111 C2 2 B
Comparative example 62 C3 1.6 C
Example 112 El 5 or more A
Example 113 E2 4 or more B
Example 114 E3 3.8 or more B
Example 115 F1l 3 B
Example 116 F2 2 B
Comparative example 63 F3 1.2 C
Comparative example 64 Gl 0 C
Example 117 G2 4 A
Example 118 H 6 or more A
Example 119 I 9 or more B
Example 120 J 6 Oor more B
Example 121 K 2 Or more B
Example 122 L1 4 A
Comparative example 65 L2 0.8 C
Example 123 N1 3 A
Comparative example 66 N2 1.2 C




Conparative exanple 61 B2 1 C Exanple 110 d 7.2 A Exanple 111 C2 2 B

Conparative exanple 62 C3 1.6 C Exanple 112 El

or nore B Exanple 114 E3 3.8 or

117 & 4 A Exanple 118 H 6 or

A5 2.4 B

5 or

nore A Exanple 1
nore B Exanple 115 F1 3 B Exa -i%%%égf

2 B Conparative exanple 63 F3 1.2 C Conparative exanple 64 d 0 Exanpl e
nore A Exanple 119 | 9 or
120 J 6 or nore B Exanple 121 K2 or-mpre B Exanple 122 LI 4 A Conparative
exanple 65 L2 0.8 C Exanple 123 N1 3 A
JUN 2005 - 91 Table 9 Rubber conposition R9 thernoplastic nunber of

adhesive resin active aton1strengthTa%9gp85ition per nol ecule Exanple 124

nore B Exanple

Conparative exanple 66 N2 1.2 C2 0

Rubber composition R9

thermoplastic number of adhesive
resin active atom strength
composition per
molecule
Example 124 A5 2.4 B
Comparative example 67 A6 0.8 C
Example 125 F2 2 B
Comparative example 68 F3 1.2 C
Example 126 Ll 4 A
Comparative example 69 L2 0.8 C
Example 127 M1 7.2 A
Comparative example 70 M2 1.6 C
Example 128 N1 3 A
Comparative example 71 N2 1.2 C
Comparative example 72 01 0 C
Example 129 02 4 A
Table 10
Rubber composition R10
thermoplastic number of adhesive
resin active atom strength
composition per
molecule

Example 130 Al 7.2 A
Example 131 A4 4 B
Example 132 AS 2.4 B
Comparative example 73 A6 0.8 C
Example 133 Bl 2 B
Comparative example 74 B2 1 C
Example 134 Cl 7.2 B
Example 135 C2 2 B
Comparative example 75 C3 1.6 C
Example 136 El 5 or more B
Example 137 E2 5 or more B
Example 138 E3 3.8 or more B
Example 139 Fl 3 A
Example 140 F2 2 B
Comparative example 76 F3 1.2 C
Comparative example 77 Gl 0 C
Example 141 G2 4 B
Example 142 H 6 or more A
Example 143 I 9 or more B
Example 144 J 6 or more B
Example 145 K 2 or more B
Example 146 L1 4 A
Examplel4?7 N1 3 A




Conparative exanple 67 A6 0.8 C Exanple 125 F2 2 B Conparative exanple 68
F3 1.2 C Exanple 126 L1 4 A Conparative exanple 69 L2 0.8 C Exanple 127 &?
7.2 A Conparative exanple 70 M2 1.6 C Exanple 128 N1 3 A Conpar atd ybiN 20
exanple 71 N2 1.2 C Conparative exanple 72 01 0 C Exanple 129 02 4 A Table
10 Rubber Conposition R10 thernopl astic nunber of adhesive resin active
atom strength conposition per nol ecul egp Exanple 130 Al 7.2 A Exanple 131
A4 4 B Exanple 132 AS 2.4 B Conparative exanple 73 A6 0.8 C Exanple 133 Bl
2 B Conparative exanple 74 B2 1 C Exanple 134 C 7.2 B Exanple 135 C2 2 B

Conpar ative exanpl gs7sn&@nlid farteim! €0186, BlincO'rd®ines BavErdehe 137 E2 5
or nore B Exanple 138 E3 3.8 or nore B

number of an active atom of not less than 2 were used in
examples, a firmly bonding between the resin and the rubber
can be effected regardless of species of rubbers.

5 Example 148

An adhesive effect of a solvent treatment was

examined in the combination of Rubber composition R1/Resin
composition A5 (PA612) having an adhesive strength level
"B". That is, a paper ("Kimwipe wiper S-200" manufactured

10 by Cresia, Co. Ltd.) was folded 3 times in a cross or lateral
direction and once in a longitudinal direction, and a tip
of the folded paper was dipped in a solvent
(hexafluoroisopropanol). A bonding surface of a test
piece of a resin A5 (PA612) (plate, size: 100mm X 100mm

15 X 4mm) was slightly wiped with the dipped paper. It was
confirmed visually that the surface of the test piece was
completely wetted with solvent, and as a result it was
evaluated that the surface was wiped down or cleaned.
After cleaning the surface, the test piece was allowed to

20 stand for 5minutes, and washed with water, and subsequently
dried at 100°C for 5 hours in the vacuum dryer to be subjected
to an adhesion test. In the same manner as in Example 1,
a composite was produced with use of the test piece and
an unvulcanized rubber composition. The obtained

25 composite was subjected to an adhesion test in order to
evaluate an adhesive strength between the resin member and

the rubber member, and the adhesive strength of the



Example 139 F1 3 A Exanple 140 F2 2 B Conparative exanple 76 F3 1.2 C
Conparative exanple 77 GL 0 C Exanple 141 & 4 B Exanple 142 Hf OB}W%'A‘
Exanple 143 1 9 or nore B Exanple 144 J 6 or nore B Exanple 14 % -
nmore B Exanple 146 L1 4 A Exanple 147 Ni 3 A 2 0 JUN 2005 - 92 As shown
in Tables 1 to 10, since resins having the nunber of an active atom of not
|l ess than 2 were used in exanples, a §3roly bonding between the resin and
the rubber can be effected regardl ess of species of rubbers. 5 Exanple 148
An adhesive effect of a solvent treatment was exami ned in the conbination

of Rubber compgsidi R ReHridve@MRPH Lk 1AS A+PA612) having an adhesive
strength | evel "B" That is, a paper ("Kinmupe w per S 200" manufactured 10

by Cresia, Cogxhigik Was folded 3 times in a cross or lateral direction and
once in a longitudinal direction, and a tip of the fol ded paper was di pped

in a solvent (he&@UdW%b%h%%ph%%a oducRaPanditAg %ﬁh@aﬁ%nﬂkraa%eih pi ece of
a resin A5 (PA612) (plate, size: I100mm X 100mm 15 4mm) was slightly w ped

with the di phegifianars ldxdept feanfidimrd aVIm%ataJaﬂcstetsmt ie edd face of the
test piece was
5 hexafluoroisopropanol. The obtained composite was
subjected to an adhesion test in order to measure an
adhesive strength between the resin member and the rubber
member, and the adhesive strength of the composite was
improved to a level "A".
10 Example 150
In a composite of Rubber composition R1/Resin
composition H (m-PPE) having the adhesive strength level
"B", the procedure was repeated in the same manner as in
Example 148 except for wiping a bonding surface of the test
15 piece of the Resin composition H (m-PPE) (plate, size: 100mm
X 100mm X 4mm) with a methacresol-impregnated paper to give
a composite. The obtained composite was subjected to an
adhesion test in order to measure an adhesive strength
between the resin member and the rubber member, and the

20 adhesive strength of the composite was enhanced to be a

level "A".



conpletely wetted with solvent, and as a result it was evaluated that the
surface was wi ped down or cleaned. After cleaning the surface, zbejgﬁsmm5
pi ece was allowed to 20 stand -for 5 m nutes, and washed wi th wat
subsequently dried at 100C for 5 hours in the vacuumdryer to be subjected
"~ to an adhesion test. In the sanme manner as in Exanple 1, a conposite was
produced with use of the test piece and an unvul cani zed rubber conposition.
The obtai ned 25 conposite was subjected to an adhesion test in order to

eval uate an adhesive strength between the resin nenber and the rubber
‘menber, and the adhesive strength of-t9% 2 0 JUN 2005 - 93 conposite was
inproved to a level "A'". Exanple 149 A conposite was produced in the sane
‘manner as in Exanple 148 except for using a nethacresol instead of 5

hexaf | uor oi sopropanol . The obtai ned qxymgsite was subjected to an adhesi on
test in order to neasure an adhesive strength between the resin nenber and
t he rubber nenber, and the adhesive strength of the conposite was i nproved
to a level "A". 10 Exanple 150 In a conposite of Rubber conmposition Rl/ Resin

conposition (m PPE) having the.adhesive stren Ieve "B", the_procedure
was repeat edﬂlln the sane ‘%‘rﬁg’ﬂg?sé ecﬂmpﬁg%ﬁ]pq _gLil%a %(zceepjfu?bc?rfmvﬁm&eﬁg a

bondi Bg,fLE LG Oxgﬂcca%rl; %gg }%ﬁbx‘?cﬁﬁ o%%%@@%é?uﬁ@ﬂ?@éﬂée%dﬂb ,PPE)

(plate, size: acres I npr egnat ed ‘paper to
gi Ve andaresinmember comprising a thermoplastic resin and directly bonded

to the rubber member, which is produced by molding a resin molding
element and a rubbermolding element comprising at least anunvulcanized
rubber and a radical-generating agent being active on a surface with
contacting said elements each other, and vulcanizing or crosslinking
the rubber molding member,

whereinthecomposite comprisesacocmbinationof arubbermember
vulcanizedwith aradicél~genera‘cing agentandaresinmembercomprising
a thermoplastic resin having at least 2 atoms, on average, selected
from a hydrogen atom and a sulfur atom per molecule, and each atom
has an orbital interaction energy coefficient S of not less than 0.006,

and the orbital interaction energy coefficient S
is represented by the following formula (1):

S= (Cromo.n) 2/ | Ec=Enomo,n | + ( Crowo,n)/ | Eo-Bvomo.n| (1)

wherein each of E., 'CHOMO,;,, EnoMo,n. Cruomo.n., and Epymo,n Tepresents
avaluecalculatedbyasemiempiricalmolecularorbitalmethodMOPACPM3,
E. representing an orbital energy (eV) of a radical of the
radical-generating agent, Cuomo.n representing a molecular-orbital

coefficient of a highest occupied molecular orbital (HOMO) of an n-th



a conposite. The obtained conposite was subjected to an adhesion test in
order to neasure an adhesive strength between the resin nenber and the
rubber nenber, and the 20 adhesive strength of the conposite was ez@agﬁﬁdzmﬁ
be a level "A". 2 0 JUN 2005 94 CLAIM5S 1. A conposite conpriSi ‘

vul cani zed rubber nenber fornmed by a vul canization of a non- sil icone-

seri es unvul cani zed rubber, and a [eﬁjn menber conprising a thernoplastic
resin and directly bonded to the rubbér nmenber, which is produced by
nolding a resin nolding element and a rubber nolding el enent conprising at

| east an unvul cani zed rubber and a radical -generating agent being active on
a surface wwth contacting said el enments each other, and vul cani zi ng or

cr ossPYRRPHRP VheTdNBertABI 8PPyt Hehbds anReper it e & ifgdsPtetonpri ses a
conmbi pati on of arubbernmenber vulcanizedwith a radjcal - generatl agent and
1 osF REHETBAS TR F 47 o - (HREFRESP 40P G BaVHE e PREIRI V4%t V% at os, on

average, -sel ected froma hydrogen tgg1§$9 £ gul%yrcfgqp1 er ,mol ecul e, and
each arom Ta&- ah°BrHi T ar"Pnt &i%act o “efie gfy coeftTtfent” § of “not 1fess t han

0. 006, ] i i i fici i ted b
5 500k 1, Bk AP B, L el ptsaen oo b
t (CLUMRMAnlsEQtBkkndRhe bohidl 1 vWheli€d Mn83CHs OfneEtne CHOMRE %1 EHOM N,

CLUMD, n, and ELUMD, n represents a value calculated by a semenpirica
Mol ecaha@reQu.bl trilprieethotn YBAGIR talEeneepy es6ni idXy te ouliot al energy (eV)

of a radical of the . radical-generating agent, CHOHO n representing a
nol eceravridydithat sedéfdomiiignttioh exblghestthecfupiledinlobliaetords t al
V(FKIK? of an n-th

1) to (3);

(1) acombinationof analiphatic polyamide-series resinhaving
an amino group and an unvulcanized rubbexr having a carboxyl group ox
an acid anhydride group,

(2) a combination of an aliphatic polyamide-series resin and
an unvulcanized rubber comprising a silane compound, and

(3) a combination of an epoxy group-containing resin and an
unvulcanized rubber having a carboxyl group or an acid anhydride group;
and

provided that saijid combination includes the following cases
(4) and (5):

(4) when the thermoplastlc resin comprises a polyamide-series
resin, an unvulcanized rubber comprises a polyfunctional
vulcanilzation-activating agent, and

(5) when the thermoplastic resin comprises a polyphenylene
ether-series resin, an unvulcanized rubbe:f comprises a
vulcanization-activating agent.

2. Acomposite accordingto 'C'laim 1, wherein the themoplastic

resin comprises at least cne member selected fxom the group consisting



2 0 JUN 2005 - 95 hydrogen or sulfur atomconstituting a constitutive unit
-of the thernoplastic resin, EBO'0.n representing an orbital energy z(g\/J) g?‘g)f
the HOMO, CLu,,o0,,, representing a nolecular-orbital coefficient of LN 2605
I owest unoccupi ed nol ecular orbital (LUN. O of the n-th hydrogen or sul fur
atomconstituting the constitutive unit of the thernoplastic resin, and
ELUt ao, ~ representing an orbital ene[gy€£eV) of the LUMD provided that said
conbi nati on excl udes the follomﬁng,conﬁ%ndtions (1) to (3); (1) a

conbi nation of an aliphatic polyam de- series resin having an am no group
and an unvul cani zed rubber having a carboxyl group or an acid anhydride
group, (2) a conbination of an aliphatic polyam de-series resin and an
unvul cahi 2P Fibidie -CeFpeEsFAgla. 3 IR eSsapoaRBieArREE3. & conbi nati on of
an epoxy_group-containing resin and an _unvul cani zed. rubber having a

car boxHPLEF BT GieTdp SaEf e Ran By BP T HRIGrIOHS Teaiil 5r BT ete thide-$4rdes

conbi nati pn ine%ud&i t he ﬁollomﬁ cases (4) and (5): (4) when the

t her nobP&sti CH%ed HPESMEPIERE G PutaRcde- series resin, an unvul cani zed

rubber comprises 2 AOLXLYRELEERk, . UL £30LEG! LO0:AGL AtiNG,AYSOL. and (5)

when the thernoplastic resin rises a polyphenylene ether-serires resin,

an unvuleani-ged -k ubbek o b€ Sefbe¥ Warizald el G¥BhbIrage8ing 2. A
conposite according to aim1, erein the thernoplaStic resin conprises
at | east 0ng1 apndeic peheehede fdMdshe SHOURN GRRHaTl icNgb 127 +dNs2008s
resin, a polyacetal-series resin, a polyphenylene ether-series resin,
a polysulfide-series resin, a polyolefinic resin, a
polyurethane-series resin, a polyamide-series elastomer, a
polyester-series elastomer, a polyurethane-series elastomer, a
polystyrenic elastomer, and a polyolefinic elastomer.
4. A composite according to Claim 1, wherein the rubber
compriseé at least one member selected from the group consisting of
a diene-series rubber, an olefinic rubber, an acrylic rubber, a
fluorine—containing rubber, and a urethane-series rubber.
5. A composite according to Claim 1, wherein the
radical-generating agent comprises at least one member selected £from
the group consisting of an organic peroxide, an azo compound, and a
sulfur-containing organic\cqmpound.
6. A composite according to Claim 1, wherein the
radical-generating agent comprises an organic peroxide.
7. A composite according to Claim 1, wherein the amount of
the radical-generating agent is 1 to 10 barts by weight relative to
100 parts by weight of the unvulcanized rubber.

8. A composite according to Claim 1, wherein at least one

component selected £rom the unvulcanized rubbexr and the thermoplastic



96 of a polyam de-series resin, a polyester-series resin, a

- polyether-series resin, a polyolefinic resin, a polyurethane-series_ resin,
and a thernoplastic elastonmer. 3. A conposite according to Caim1l, 2vihdtidh d085
the thernoplastic resin conprises at |east one nenber selected fromthe
group consisting of an aliphatic polyam de-series resin, an aromatic

pol yester-series resin, a polyacetal - ies resin, a polyphenyl ene
ether-series resin. a polysulfide-seri’€s resin, a polyolefinic resin, a

pol yur et hane-series resin, a polyam de-series elastoner, a polyester-series
el astoner, a pol yurethane-series elastoner, a polystyrenic elastoner, and a
pol yolefinic elastoner. 4. A conposite according to Claiml, wherein the
rubber reganpeospsisds | 2asil camd zae fiveracdlvedtiad tyentt he group consi sting of
a di ene-series rubber, an olefinic rubber, an acrylic rubber, a

fl uori ne-cont af ni idg combbeite amckcardingt hanelzani&s whebleen. the A conposite
according to Claiml, wherein the radical-generating agent conprises at

| east Bhécaphberieetattia@tingntgeiie CHPRUPS €D ES STEML @ CoRROWRGBAVENBer oxi de,
an azo conpound, and a sulfur-containing organic, conpound. 6. A conposite
accor drhgl €8S El Bt RO WitfeHErR 1 enBRS3 et S0 FEREF aPFRJMUFEH L Sconpri ses an

organi c peroxiﬂ . gr' A conposite according to glai m1l,. wherein the 1@umunt of

the radical - gehera |ﬁ%}“%°g$e1nﬁcte A o] °pcgﬁ:‘§“ y FRFgH™ Fglaai}"fo\}lé’ 8" 100

P, Dle R0 e bl o A R 81 BSOS i Batc 00, Lo

rubber + gngo § heatheprbasht Co2 & JB:s200P combonent selected from the
unvulcanized rubbexr and the thermoplastic resin.

11, A A composite according to Claim 8, wherein the amount
ofthevulcani;atrnréctivatingagentisnotmorethaanartsbyweight
relative to 100 parts by weight of the unvulcanized rubber.

12, A composite according to Claim 1, wherein the
thermoplastic resin comprises a vulcanizing auxiliary comprisiné a
compound having at least 2 hydrogen atoms on average per molecule,
and said hydrogen atoms each has an orbital interaction enexgy
coefficient S recited in Claim 1 of not less than 0.006.

13. A composite according to Claim 12, wherein the
amount of the vulcanizing auxiliary is 0.1 to 30 parts by weight relative
to 100 parts by weight of the thermoplastic resin.

14. A composite according to Claim 1, wherein said
combination is any of the following combinations:

(a) a combination of a polyamide-series resin and an
unvulcanized rubber unmodified with a carboxyl group or an acid
anhydride group:

(b) a combination of a polyamide-series resin and an

unvulcanized rubber comprising an organic peroxide, a polyfunctional



resin conprises a vul cani zati on-activating agent. 9. A conposite acz%rj'&g r
to daim8, wherein the vulcanization-activating agent conprises afvo Q nZQﬁJ
conpound having at |east two pol ynerizabl e-unsaturated bonds per nol ecul e.
10. A conposite according to Claim8, wherein the anount of the -

vul cani zation-activating agent is 0. 1 to 10 parts by weight relative to

100 parts by weight of at |east one coygponent selected fromthe

unvul cani zed rubber and the thernoplastic resin. 11. A conposite according

to Caim8, wherein the amount of the vul cani zation-activating agent is not
-nmore than 2 parts by weight relative to 100 parts by weight of the

unvul cani zed rubber. 12. A conposite -according to Caim1l, wherein the

t her mapd 1asinicz A18SinR acoNPat 585 et aadi 2koQudind ldraralxeerpeisatyg a conmpound
‘having at |east 2 hydrogen atons on average per nolecule, and said hydrogen
at ons waglvdwas an orbital interaction energy coefficient Srecited in Caim
1 of not less than 0.006. 13. A conposite according to Caim12, wherein the
anount of the (gllxaprimatizmdd raryromgtc potlyestepasesidyrapingheving ati ve

to 100 parts by weight of the_thernoplastic resin. 14. A conposite according
to O &thleashifidresFosaralecbERalithie F2OuhgoR 1S He ¢ Bf POV MY T 8FPifat i ons:

a) a conbination of a pol yam de-series resin and unvul cani zed rubber
I R P e i e I P R St i S

conbiQ%;%%gcoEegog l;)yam de-series resin and an unvul cani zed rubber
conprisﬁng an“organi ¢’ peroxi de, a polyfunctional 2 0 JUN 2005 98

vul cani zati on-@agt Lvabhbth AR o2Nd X4 -3RALKOXYSh| ANE an
unvulcanized rubber comprising an organic peroxide;

(e) a combination of a polyphenylene ether-series resin and
an unvulcanized rubber comprising an organic peroxide and a
vulcanization-activating agent:

(£f) a combination of a polysulfide-series resin and an
unvulcanized rubber cqmprising an organic pexoxide;

(g) a combination of a polypropyvlene-series resin and an
unvulcanized rubber comprising an organic peroxide;

(h) a combination of a polyurethane-series resin and an
unvulcanized rubber comprising an organic peroxide; and

(i) a combination of a thermoplastic elastomer and an
unvulcanized rubber comprising an organic peroxide.

15, A process for producing a composite of a resin membexr
bonded to a rubber member comprising a vulcanized rubber with use of
a combination of a thermoplastic resin recited in Claim 1 with an
unvulcanized rubber comprising a radical-genexrating agent, which
comprises molding a resin molding element and a rubber molding element
with contacting sald elements each other, and wvulcanizing or‘

crosslinking the rubber rﬁolding element,



conpound; (c) a conbination of an aromatic pol yester-series resin having at
| east one group selected fromthe group consisting of an am no group and an
oxyal kyl ene group, and an unvul cani zed rubber conprising an organic 70 JUN 2080
peroxi de; (d) a conbination of a polyacetal-series resin and an

unvul cani zed rubber conprising an organic peroxide; (e) a conbination of a
pol yphenyl ene ether-series resin and an unvul cani zed rubber conprising an
organi ¢ peroxide and a vul cani zation-actbvating agent; (f) a conbination of
a polysulfide-series resin and an wunvul cani zed rubber conprising an organic
peroxi de; (g) a conbination of a polypropyl ene-series resin and an

unvul cani zed rubber conprising an organic peroxide; (h) a conbination of a
pol yur et hane-series resin and an unvul canjzed rubber conprising an organic

peroxi de; and (PeacéBndbRAAtTOH LMOAEREr ROPPERT i1 ERL8E8NEF AnesdR
nvul cani zed r.ubber conprising .an organi ¢ peraqoxide. 15.. A_process for
bt oduc! M TG0 A TF =501 BOTE Sror i e oG4 PR TIBE T SHERBEr =2

conprls%p a vul cani zed rubber with use of a conbination of a thernoplastic
resin recited in daiml with an unvul cani zed rubber conprising a

radi cal - gener at isagdazgﬁdlﬁer m@img{ COORLLEES g@h@:ﬂgfg] £850 & @Blngwgtfdrﬁrrent

and a rubber nolding elenent wth contacting sai enents each other, and

vul cani Zidia etbbef peshbnibdgrt Ne1 4 UbREK coRp Al $Hth LA ETBRL L 28 Bva D20 99
wherein said resin nolding elenent is either of a resin conposition and a
resin nmerhgier eadhacoaptcslngnkchratther apgiadicingr estiive on a surface to

be contacted with said resin molding element.

16; Aprocess accordingto Claim 15,' wherelin
the vulcanization-activating'agent is incorporated into At least one
compohent selected from the unvulcanized rubber and the thermeplastic
resin.

17. Aprocess accordingtoClaimls, wherein
the therﬁoplastic resin comprises a vulcanizing auxiliary having at
least 2 hydrogen atoms on average per molecule, said hydrogen atom
has an orbital interaction energy coefficient S recited in
Claim 1 of not less than 0.006.

1s8. A process according to Claim 15, which comprises
heat-molding the resin molding element and the rubber molding element
with interposing a vulcanization-activating agent on an interface
between the resin molding element and the rubber molding element to
produce a composite comprising the resin member and the rubber membexr
bonded to the resin member.

19, A process according to Claim 15, which
comprises heat-molding the resinmolding element and the rubber molding

element with interposing a coating agent on an interface between the

resin molding element and the rubber molding element, wherein the



and said rubber nolding elenent is either of a rubber conposition and a
rubber prenolded article, each conprising at | east an unvul cani zed rubber
and a radical -generating agent being active on a surface to be contga@gﬁ
with said resin nolding elenment. 16. Aprocess according to daim1%;Y Qﬂﬁ
t he vul cani zation-activating agent is incorporated into at |east one
conponent sel ected fromthe unvul cani zed goubhber and the thernopl astic

resin. 17. A process according to Caim15, wherein the thernoplastic resin
conprises a vulcanizing auxiliary having at |east 2 hydrogen atons on
average per nolecule, said hydrogen atom has an orbital interaction energy
coefficient Srecited in Caim1l of not less than 0.006. 18. A process
accor di mpatan@ aigent5Scompiricte s @mprilsesizaemnraoitdivaginbeagest rembldi ng

el ement and the rubber nolding elenent wth interposing a

vul cani ratlicenizetilent dwrl Hagant hewinm dthiersace byBeroeemtans pBsIvEIRSIedi ng

el emrent and the rubber nolding elenent to _produce a conposite QogRrising

the resPfITERBECYARd ERED MIBETReABETS TRUSESt 0 t he resthe mFéRL 19. A
process ,according to Caim1l5, . which_ conprises heat-nol din he resin
ol d ng “SETET IR BBBEF SFOTHH ot ol it G AnverBisHig® 4588at i ng
agent on %%sinterface between the resin nolding elenent and the rubber
nol di ng €él'enént, wherein the 2 0 JUN 2005 100 coating agent conprises a

vul cani zati on- aghi vat i ng ageRl <A otk Gan %OQQr%@ﬁyg%EXnQQ\ge@Qnat

| east 2 hydrogen atons on average per noléecule, sai gen” at ons each

has t heRibletabomprising a thermoplastic resin recited in Claim 1 and a
vulcanized rubbexr member bonded to the resin member, which comprises
heat-molding the resin member and the vulcanized rubber member with
interposing a vulcanization-activating agent on an interface between
the resin member and the vulcanized rubber member.

21, A process for producing a composite
comprising a resin member compri_sing a thermoplastic resin reclted
in Claim 1 and a vulcanized rubber member bonded to the resin member,
which comprises heat-molding the resinmember and the vulcanized rubher
member with interposing a coating agent on an interface between the
resin member and the vulcanized rubber member,

wherein the coating agent comprises a
vulcanization-activating agent and a vulcanization auxiliary having
at least 2 hydrogen atoms on average per molecule, said hydrogen atoms
each has an orbital interaction energy coefficient S recited
in Claim 1 of not less than 0.006.

22, Aprocess for producing a composite comprisingaresin
member comprising a thermoplastic resin recited in Claim 1 and a rubbexr
member comprising a vulcanized rubber by ﬁse of a combination of the

thermoplastic resin and an unvulcanized rubber composition comprising



interaction energy coefficient Srecited in CCaim1 of not |ess than 0.006.
20, Aprocess forproducing a conposite conprising aresin mnenber conprising a
thernoplastic resin recited in Caiml and a vul canized rubber neg?gr 206
bonded to the resin nenber, which conprises heat-nolding the resi )ﬁe#ﬂ%r -
and the vul cani zed rubber nmenber with interposing a

vul cani zati on-activating agent on an interface between the resin nenber and
t he vul cani zed rubber nmenber. 21. A pr-oqess -for producing a conposite
conprising a resin nmenber conprising a thernoplastic resin recited in Caim
1 and a vul cani zed rubber nenber bonded to the resin nenber, which

conpri ses heat-nolding the resin nenber and the vul cani zed rubber nenber
with interposing a _coati.ng agent on.an interface between the. resin. nenber
And t ho VT o S S TRsar e, T o RPERetE S PR ddert T EaTDPF od® n

vul cani LbOn-activati v.u all 0 ili.at Vi . at
| east 2%%§g$gn§21ﬁoezﬁIglntmgnsaogl\?e%]écgggppagjrlen%fg%%g&%rg? §y)r%9’&rl géé h(glteoltr:egsmeach
has an QERLER! ARt QAR BNRS BYe HQRS S LRI 1 864 bEGu1ddh P Mphed not
| ess than 0.006. 22, Aprocéss for producing a conposite conprising a resin
menber gemphsstingna thernoplastic resin recited in Gaim1l and a rubber
menber conprising a vul cani zed rubber by use of a conbination of the

t hernopl astic resin and an unvul cani zed rubber conposition conprising 2 0
JUN 2QU - 101 a radical-generating agent, which conprises treating a
surface of the resin nmenber with a solvent capable of dissolving or
swelling the resin nenber, and contacting the treated surface wth the
unvul cani zed rubber conposition.



