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Publ i cati on (JP- B) No. 34311/1990 disclose that an organopol ysil oxane

containing nore than 30 nol % of a h drogen atom direct|
BACKGROUND OF THE INVENTION

Field of the Invention

10 This invention relates to a thermoplastic-resin
composition for use in integral molding with silicone rubber
and an integrally molded part of such a thermoplastic resin
composition with silicone rubber which is useful in
eléctric, electronic, automotive and precision machinery

15 fields. .

" A number of techniques are known in the art for bonding

addition curing- type siliconé_rubber and organic resins.
For example, a molded resin on the surface is coated with a
primer and a curable silicone rubber is applied thereon and

20 cured. Another joining technique is to cure a self-adhesive
silicone rubber composition to a molded resin. There are
available a number of patents relating to self-adhesive
silicone rubber compositions, especially adhesive components
thereof. ' '

25 USP 4,582,762, USP 4,686,124, USP 4,814,231 and USP
4,834,721 corresponding to Japanese Patent Publication (JP-
B) No. 34311/1990 disclose that an .organopolysiloxane
containing more than 30 mol% of a hydrogen atom directly
attached to a silicon atom is added to an organic resin

30  which is joined to an addition curing type silicone rubber.
In JP-B 45292/1988, silicone rubber is physically fitted in
an organic resin. EP 276,790 corresponding to Japanese
Patent Application Kokai (JP;A) No. 183843/1988 discloses a
method of integrally joining silicone rubber to an olefin

35 resin having grafted thereto a compound having an aliphatic
unsaturated group and a hydrolyzable group attached to a
silicon atom. We proposed in USP 5,366,806 corresponding to

a



attached to a silicon atomis added to an organic resin 30 which is joined

to an addition curing type silicone rubber. In JP-B 45292/ 1988,
silicone rubber is physically fitted in an organic resin. EP 276, 790
corresponding to Japanese Pat ent Appljcation Kokai (JP-A) No. :
,183843/1988 di scl oses a met hod of integrally joining silicone rubber

to an ofefih 35 resin havi ng grafted thereto a conpound having an

aliphatic ™ unsaturated group and a hydrol yzabl e group attached to a
silicon atom W g gosed n USP 5, 366, 806 corres
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moldings, no problem occurs on practical use. However,
addition curable silicone self-adhesive compositions do not
15 provide sufficient bonding forces when integrally molded
with several of versatile resins, for example, ABS, PPO,
PPS, polycarbonate, acryl, PE, PP and Teflon resins.
Among the above-mentioned proposals, the method of
adding hydrogenpolysiloxane to olefin resins has the problem
20 that it is difficult for the resin to exert its inherent
properties because the properties of the resin itself can be
altered by the siloxane added thereto. The physical
engagement between silicone rubber and organic resin can be
disrupted by physical forces. The use of an olefin resin
25 having grafted thereto a compound having an aliphatic
unsaturated group and a hydrblyzable group .attached to a
silicon atom requires a primér for the integration of an
addition curing type silicone rubber. ' :
As silicone rubber is recognized highly reliable with
30 respect to heat resistance, weather resistahce and
electrical properties, it finds expanding application to
electric; electronic and automotive fields. There is a
strong desire to develop integrally molded parts having a

thermoplastic resin firmly joined to silicone rubber.
35

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
thermoplastic resin composition which is well adhesive to



20 that it is difficult for the_'resin to exert its inherent properties

because the properties of the resin itself can be altered by the

si | oxane added thereto. The physi cal engagenent between silicone rubber
and organic resin can be di srupted by phAysical forces. The use of an
olefin {esin 25 having grafted thereto a conpound having an aliphatic
unsat urat ed” group and a hydrol yzabl e group attached to a silicon atom
requires a priner,_for the integrafion_of . i 1. ur R4 ;
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aut onotive fields. ereis a _strqong desite to develop integrally
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significantly i nomposdtiionadke$ionly cbendakdenaitbboeredoprefiudisuotal tering
the inherent propeifiieh urdif§ tPpEMPilicone rubber compositions and thus
well suited for forming integrally molded parts with
15 silicone rubber. An integrally molded part of the
thermoplastic resin composition with silicone rubber,
especially a heat curable type silicone rubber composition
comprising a silicon compound having at least one hydrogen
atom attached to'a silicon atom in a molecule as a
20 tackifying component can be produced by an injection molding
method because the thermoplastic resin composition and the
silicone rubber can be effectively joined under brief curing
conditions. Additionally, the silicone rubber itself is
releasable from the mold in a practically accepiable manner.
25 Then the integrally molded part of quality can be produced
in an industrially advantageous manner.
In USP 5,366,805 corresponding to JP-A 171021/1994 and
USP 5,418,065 corresponding to 171023/1994, we disclosed a
strong integrally molded part using a thermoplastic resin
30 having an aliphatic unsaturated group and a silicone rubber
éontaining a specific adhesive component. However,
preparation of a thermoplastic resin having an aliphatic
unsaturated group is industrially less advantageous and less
economical. The thermoplastic resin composition of the
35 invention eliminates these problems and is industrially
advantageous in this regard.



plastic resin. The resulting thernoplastic resin conposition is firmy
bondabl e with cured products of addition curing type silicone rubber
conpositions and thus well suited for forming integrally nolded parts
with 15 silicone rubber. An integrally netded part of the

thernnp{astlc resin conposition with silicone rubber, especially a heat
cur abl e type S|I|cone rubber conposition conprising a silicon conpound
havi ng at | east one atomattached to .a silicon atomin a
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eI|n1nates ese pro IS 1 ndustri advant ageous in this
regard. - Accordingly, the present .invention provides a

t hernopl astic resin conpositiBNIEﬁoDEsegIﬁTndnﬂnggnmm DRAWLINGS w th
silicone rubber, conprising
hese and further features of the present invention

will be apparent with reference to the following description
15 and drawings, wherein:

FIG. 1 illustrates a test specimen used in an adhesion
test, FIG. 1(A) being a side view and FIG. 1(B) being a plan
view. '

FIG. 2 is a schematic view of a two-color injection

20 molding apparatus for use 'in the manufacture of an
integrally molded part according to the invention.

FIGS. 3 to 5 illustrate successive steps of"
manufacturing an integrally molded part using the two-color
injection molding apparatus.

25 FIG. 6 is a perspective view of an integrally molded
part according to the invention. '

DETAILED DESCRIPTION OF THE INVENTION

Briefly stated, the thermoplastic resin composition of
30 the invention is comprised of a thermoplastic resin and a
thermoplastic resin oligomer containing an aliphatic
unsaturated group. '
The thermoplastic resins used herein include
thermoplastic resins resulting from olefinic polymerization
35 and thermoplastic resins resulting from polycondensation.
Examples are ABS resins, styrene resins, polyethylene
resins, polypropylene resins, acryl resins, polycarbonate
resins, polyethylene terephthalate resins, polybutylene



100 parts by weight of a thernoplastic resin and 5 2 to 12 parts by
wei ght - of a thermoplastic resin. - oligoner containing 0.1 to 35% by
wei ght based on the ol i goner of an aliphatic unsaturated group.
I n anot her aspect, the invention provides-a@r integrally nol ded part of
t he above-defined thernoplastic resin 10 .conposition and silicone rubber.
FEIEF DESCRI PTI ON OF THE DRAW NGS These and further features of

e present invention will be.apparent with reference to the.follow n
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Briefly stated, the ther | astic resi t.
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contai ning an alopiea it 200,009at prafedhlyioykout 15 000 tght0Q Hvopl astic
resins useqghereln |9 Wifermap1alR1EPRLER | SLIqHHeRS crom&hmg fromolefinic

pol yner i zat | on 35 an herrm astic resins resulting from condensat I on.
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containing an 1phat1c unsaturated group on a side chain or
at an end. Useful are reactive groups capable of hydro-
15 silylation with a hydrogen atom directly attached to a
" silicon atom in the presence of platinum series catalysts.
In this respect, it is preferred to exclude compounds having
an unsaturated group wherein both carbon atoms connected
each other by an aliphatic unsaturated bond are all blocked
20 with an alkyl or alkylene group other than a hydrogen atom,
that is, compounds having an aliphatic unsaturated group
inside a carbon-to-carbon linkage chain of a thermoplastic
resin. .
Since triple bonds tend to degrade the weather
25 resistance and heat resistance of resins, preferred
aliphatic unsaturated groups are monovalent olefin groups
having a double bond such as alkenyl groups, especially non-
internal olefinic groups having 2 to 4 carbon atoms, for
example, vinyl, allyl, propenyl, isopropenyl, butenyl and
30 isobutenyl groups.
The thermoplastic resin oligomer should contain 0.1 to
35% by weight, preferably 2 to 30% by weight of an aliphatic
unsaturated group based on the weight of the entire
oligomer. If the content of aliphatic unsaturated group is
35 less than 0.1% by weight, no sufficient adhesion,is '
achieved. If the content of aliphatic unsaturated group is
more than 35% by weight, poor curing of silicone rubber can



- 5- terepht hal ate resins, pol yphenyl ene oxi de resins, poly-

phenyl ene sul fide resins, polysul fone resins, nylon resins, and liquid .
crystal resins. Mxtures of such resins are al so useful . Pol ycarbonate
resins and polypropylene resins are 5 pretérred anong ot hers. The

t her nopl asti.c resins used herein do not substantially contain an

al i phatic unsaturated bond, and have a nunber average nol ecul ar wei ght

of usually about 10, 000 to 200,000, preferably about 15,000 to 100, 000.
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preferably 2 tOxﬁﬂﬁ&hMemetgbteoéaﬁnoéduﬁﬂpﬁdnicurlng of silicone rubber on
. 15. the surface of solidified thermoplastic resin. Then the

amount of the oligomer is limited. Inversely, if the
thermoplastic resin oligomer containing an aliphatic
unsaturated group has a low molecular weight, it would
adverself affect the properties of solidified thermoplastic

20 resin. For the purposes of preventing any loss of the
properties of the thermoplastic resin and poor curing of
silicone rubber, it is then desirable to control the
molecular weight of the thermoplastic resin oligomer and the
content of aliphatic unsaturated group within the above-

25 mentioned ranges.

These oligomers which are modified with allphatlc
unsaturated groups in their molecule are not ‘particularly
limited as long as they are thermoplastic oligomers. From
the standpoints of compatibility with resins and physical

30 property retention, thermoplastic polycarbonate oligomers,
thermoplastic polyester oligomers, and thermoplastic
‘polypropylene oligomers are preferred.

_ . Thermoplastic polycarbonate oliéomers may be prepared
by techniques as used for the preparation of conventional

35 aromatic thermoplastic resins such as interfacial
polymerization, pyridine, and chloroformate techniques
except that dihydric phenols having an aliphatic unsaturated
bond are used as a starting reactant and/or a monofunctional



unsat urated group based on the weight of the entire oligomer. If the
content of aliphatic unsaturated group is 35 less than 0.1% by wei ght, no

sufficient adhesion. is achi eved. |If tpe content of aliphatic
unsaturated group is more than 35% by Wei ght, poor curing of silicone
rubber .can . - 6- occur on the
surfacé of the thernnplastic resin after solidification.
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15 selected from the following groups:

R? (l? (I?
—(|:—' —S—v _S'_. _ﬁ—' _ICI—’ —'0—' - (CHZ) a—
|

10

R 0 0 . ﬁ

20 CH: CHs CHs CHs -CH=CH-C_
I I | o /CHz
—c—cH—?—.—c=CH~?— .—CH=CH—% |
CHs CHs 0 |

25 wherein R’ and R}o are independently selected from a hydrogen

atom, halogen atom, and substituted or unsubstituted alkyl,
aryl, alkenyl and alkynyl groups having 1 to 8 carbon atoms,
especially 1 to 6 carbon atoms or taken together, form a
carbocyclic ring or heterocyclic ring having 3 to 30 carbon

30 atoms, especially 3 to 20 carbon atoms, and letter a is an -
integer of at least 1, espec1ally 2 to 30.

The groups represented by R' to R R’ and R'® are

exemplified below. The halogen atoms include fluorine,
chlorine and bromine. The substituted or unsubstituted
35 alkyl groups include alkyl groups such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
hexyl, cyclohexyl, and octyl groups and halogenated alkyl



25 mentioned ranges. These ol igonmers which are nodified with

al i phatic unsaturated groups in their nolecule are not particularly
limted as long as they are thernoplastic oligonmers. From t he
standpoi nts of conpatibility with resins a8l physical 30 property
retenti-on, thernoplastic polycarbonate oligoners, t her nopl astic

pol yester oligonmers, and thernoplastic pol ypropyl ene oligoners are
preferred. Ther nopl asti c pol ycarbonate ol i gomers may_be repared

by techni ques agrospsl sush tise chleparathyh, cthlesepsapydnand srikt
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chloroformate t except that, dihydric havi n
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nonof uncti onal ethoxy, -and ethoxyethoxy groups, the substituted evnpound

having an aljphatic unsat rated.b | a
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t he preparatlongroup&,tthetSuhshuﬁm&edlorp@m§ﬂh§ﬁﬂﬁﬂ¥ﬁ§ @ilkgBKEr STARRS t hose

of 5 the follow,pg, 1f(Hi pen¥l 1s&§¥dﬂenyl butenyD, formul a
(A, Rerr] to Rerr are depe den ected from
isobutenyl, hexenyl, an cyclohexenyl groups. Examples of

the alkynyl group include ethynyl, propynyl and butynyl
10 groups. ‘ ' -
Illustrative examples of the dihydric phenol include
2,Z—bis(4-hydroxy—3—a11ylphenyl)p:opane}
2,4-bis(4-hydroxyphenyl)-4-methyl-l-pentene,
2,4-bis (4-hydroxyphenyl)-4-methyl-2-pentene,

15 bis(4-hydroxyphenyl)methane,
bis (4-hydroxyphenyl)ether,
bis (4-hydroxyphenyl)sulfone,
bls(4—hydroxypheny1)sulfox1de,
bis (4~ hydroxyphenyl)sulflde,

20 bis(4-hydroxyphenyl)ketone,
1,1-bis(4-hydroxyphenyl)ethane,
2,2-bis (4-hydroxyphenyl)propane or bisphenol A,
2,2-bis(4-hydroxyphenyl)butane,
1,1-bis(4-hydroxyphenyl)cyclohexane,

25 2,2-bis(4—hydroxy—3,S—dibromophehyl)propane,
2,2-bis(4~-hydroxy-3,5-dichlorophenyl)propane,
2,2-bis(4-hydroxy-3-bromophenyl)propane,
2,2-bis (4-hydroxy-3-chlorophenyl)propane,
2,Z-bis(4—hydroxy—3,5—dimethylphenyl)propane}

30 1,1-bis(4-hydroxyphenyl)-1l-phenylethane,
bis(4-hydroxypheny1)diphenylmethane,
2,2-bis(4-hydroxy-3-methylphenyl)propane, and
1,7-bis (4-hydroxy-3-methoxyphenyl)-1,6-heptadiene-3,5-dione
or curcumin. Mixtures of two or more dihydric phenols are

35 also useful. _

Illustrative ,examples of the monofunctional compound
having an aliphatic unsaturated double bond used for

introducing an unsaturated terminal group include



a hydrogen atom hal ogen atom and substituted or unsubstituted al kyl,
al koxy, aryl and al kenyl groups havi ng 1 to 8 carbon atons, especially
1 to 6 carbon atons. X is 15 selected fromthe follow ng groups:

[err] 25 wherein R err] and R err] are independently selfected froma

hydr ogen . atom hal ogen atom and substPtuted or unsubstituted al kyl,
aryl, al kenyl and al kynyl groups having 1 to 8 carbon atons, especially
1 to 6 carbon atons or taken together, forma carbocyclic ring or

het erocyclic rin n to 30 qar rbon.30 _atons 3 to 20
carbon atons, Hgsﬁnggge ?%F EEE aﬁféﬁe?u%ﬁ %ﬁ ﬁ(éigi ?cégpe0|ally 2to
30. Thmeghaquliepa@xduuwamyﬂyaRpeat¢,t2rp§nheﬂ01CRPGnd} and Rl err]
ar e exenp! i ednBEl Odeid % iRhagel-ahaa, | fdetimdid Ic,u%llae and 9-

chl orine and br m ne. Stitute unsubstitute groups

i ncl ude al kyl gM&deseBaEn %1%1%t4®“4d cé\ﬂﬁwdes an%ﬂ:kﬂ;ﬂro |°§5‘E}F8§yﬁucbu%§/|
i sobutyl, test-RidrylicPeniytide, mdidadryle¥cbRiXide, atdbiaet ¥hlgrodes and

halogenated alk%hlyl chloroformate, isopropenyl phenyl chloroformate;
phenols having an aliphatic unsaturated group such as
isopropenylphenol,  hydroxystyrene, o-allylphencl, eugenol,
hydroxyphenyl maleimide, and allyl hydroxybenzoate; and

10 vinylsilanes such as chloroformic acid dimethoxyvinylsilane
and 3-carboxypropyldiethoxyvinylsilane. These compounds may
be used in admixture of two or more. Insofar as at least
one unsaturated double bond is contained in one molecule of
polycarbonate oligomer on average, conventional terminal

15 stoppers such as phenol and p-tert-butylphenol may be used
instead or in combination with a monofunctional compound
having an unsaturated double bond. These terminal stoppers
are desirably used in amounts of 1 to 25 mol%, especially
1.5 to 10 mol% per mole of the'dihydric phenol.

20 A branching agent may be used in an amount of 0.01 to 3
mol%, especially 0.1 to 1.0 mol% based on the dihydric
phenol, obtaining branched polycarbonate. Examples of the
branching agent include polyhydroxy compounds such as

_ phloroglucin, 2,6-dimethyl-2,4,6-tri(4- hydroxyphenyl)-

25 heptene-3, 4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)heptene-2,
1,3,5-tri(2-hydroxyphenyl)benzole, 1,1,1-tri(4-hydroxy-
phenyl)ethane, 2,6-bis(2-hydroxy-5-methylbenzyl)-4-methyl-
phenol, and a,a',a"—tri(4—hydroxypheny1)—1,3,5—triisopropy1—
benzene; and 3,3-bis(4-hydroxyphenyl)oxyindole also known as

30 isatinbisphenol. '

Preferred thermoplastic polyester oligomers are allyl
esters synthesized by ester exchange reaction and
condensation reaction between unsaturated monohydric
alcohols or allyl halides and polyfunctional carboxylic

35 acids or derivatives thereof. Also useful are unsaturated

esters synthesized by polycondensation reaction between



groups such as chl oronet hyl , chl oropropyl and trifluoro- propyl groups;

t he substituted or unsubstituted al koxy groups include nethoxy, ethoxy,
propoxy, butoxy, methoxy- et hoxy, and et hoxyet hoxy groups; the
substituted or 5 wunsupstituted aryl groups include phenyl, tolyl and xylyl
groups;. the substituted or unsubstituted al&enyl groups I ncl udé vinyl,
al l'yl, "propenyl, isopropenyl, butenyl, | sobut enyl, hexenyl, and

cycl ohexenyl groups. Exanples of t he al kynyl group include ethynyl,
propynyl and butynyl 10 groups. IIlustrative exanples of the

di hydri ¢ phenolpolyfunddional 2c2rhoxylichpgidryoB-d@riNadHaeA Hhespakeand

2, 4- bi s(4- hydr 1- pent ene,
2, 4-bi s(4- hydr§§§§ﬁ§a¥hb é188ﬁ8Yé

4- et h X ent ene, Lcohol q
bi 5(4- hydr oxyphenyl ERERRARE, OF Ehe, WeAbFdtEey BRERRTJELR #lcohol used in
bi s( 4- hydr oxyphanry lsyathbens, of thdial¥rlhedtexyphrclide A¥lpd édcohol and

bi s(4- hydr oxyphe fi s(4- yRbe )&

1,1-bis(4-h drd%%%ﬁ%ﬁyh)ggﬁbhgg a&d fg%ﬂgﬁé ﬁE ?%éyﬁﬁ%ﬁpq¥ﬂf€ea%§ or
bi sphenol A, alIQJZCmﬂg@idaydr@k?pﬂﬂ%ﬂﬂ@ﬁ@@ﬂané carboxyllc acids or

1, 1-bi s(4- hydr qyunf hﬁ@ﬁg%%thegééﬁnfhcfﬁhe phthalic acid, phthalic

2, 2- bi s(4- hydr oxy-3 br ono K % r opane,
2, 2- bi s( 4- hydro&%hIﬁQ}Q$rcﬁP€réEﬂE YR3G '
2, 2- bi s(4-'hydr oxy- 3lh&ﬁﬁﬂﬁ&eﬂﬁ|knéopﬁﬂﬁfunctlonal carboxylic acid used in

2, 2-bi s(4- dro r y r 4
2, 2-bi s(4- % %? !ﬁégyﬁl} rgllf(,iated ggrers include saturate

1, 1-bis(4- hydrogg*ﬁﬁnngﬁpopaghgnyngﬁbgg;ac1ds such as phthalic acid,

bi s(4- hydr oxyphggy, é;éﬂdﬂﬁ%nﬁhﬁﬁth§a§plc acid, seba01c acid, terephthalic
2, 2- bi s(4- hydr oxy:

1, 7- bi s(4- hydr 0351 %- it qﬁ%by%%”ﬁ?%ﬁ i ?ﬁﬁé2u£q§ﬁ@cglgrﬂpgﬁ%§llc acid,

curcum n. M xt upes1id doid,0malenécdabidy i suquhiavial aciade 8bd al so useful.

'1Tustrati s exangi enq-faélr&%r%;@ifgcgéf@'alarf@ 'Hﬁ%lé[Nrated polyfunctional
carboxyllc acids such as allyloxyisophthalic acid, allyloxy-
terephthalic acid, allylmalonic acid, maleic acid, maleic
anhydride, fumaric acid, citraconic acid, mesaconic acid,
1taconlc acid, and tetrahydrophthalic acid.

20 Examples of the polyhydric alcohol include glycols such
as ethylene glycol propylene glycol, butane diol,
hexamethylene glycol, hydrogenated bisphenol A, neopentyl
glycol, diethylene glycol, triethylene glycol and
dipropylene glycol; and alkenyl-containing ones such as

25 glycerin monoallyl ether, trimethylolpropane monoallyl
ether, péntaé:ythritol monoallyl ether, and pentaerythritol
diallyl ether.

The thermoplastic polyester oligomers are synthesized
in various ways from combinations of saturated poly-

30 functional carboxylic acids, unsaturated polyfunctional
carboxylic acids, glycols, and polyhydric alcohols
containing an alkenyl group. From the standpoints of cured
properties, it is desirable to use saturated polyfunctional
carboxylic acids, unsaturated polyfunctional carboxylic

35 acids, and glycols as starting reactants.

Preferred thermoplastic polypropylene oligomers used
herein are shown below. '



havi ng an al i phatic unsaturated doubl e bond used for I nt roduci ng an
unsaturated term nal group include

-9- - unsaturated carboxylic acids such as acrylic acid,

met hacrylic acid, vinyl acetate, 2-pentenoifjacid, 3- pent enoi ¢ aci d,
5- hexenoi ¢ aci d, 9-decenoic acid, and 9- undecenoic acid; acid

chl ori des -and chlorof ormates such as 5 acrylic chloride, methacrylic

chl oride, sorbic chloride, allyl chlorof ormate, isopropenyl phenyl

chl or of or mlatﬁ; (ll) ﬁbgamyﬁehﬁvéﬂgpﬂPy&:einprﬁ%i:E uncod jugdtadl glieme such as
I sopropenyl pheno r oxystvyrene - al. n :
hydr oxyphenyl mﬁ°@PH¥88Fsaﬂg éﬁ#)ﬁoﬁ%ﬂﬁ; yQSﬁ%g%}éﬁ&%ﬁgp 0 vinylsilanes

such as chloroform c acid di net hoxyvinyl sil ane and
3- car boxypr opyl di et hoxyvi nyl si.l The conpounds may be used in
adm xture of _two or nore. %—é—é{&és)“g-

_ _ _ n of? } east one unsaturated doubl e
bond is contdined in one nol dculle of pol ycar bonat e ol i gonmer on aver age,

conventional termnal 15 st@%pe?% sucKeas phenol and p-tert-butyl phenol

may be used instead or in conbination wth a nonofunctional conpound
having an unsaturat edriQufal cbpltla, TRESR RETEAAR! ard WAR/dTogen 8E6m or an
desirably used in anobunts of 1 to 55 ol % especially 1.5 to 10 nol %

per nol e of the alikyldgrouphbasling2Dd to 20 carboanehomg, agepecimblybd toedOin

an amount  of 40. Oéaxitlﬁ)n?’ attoms.r,rD h&y 83 pﬁcjaéle{ i%tlab® 4£01MPb % HAsaihihelriae
di hydric phenol”, obtal ni'ng branched pol ycarbonate. Exanples of the

branchi ng agent hawxingleheolsghpdtoxg o A CHs Mg Fares exclugdleder ogl uci n,
2,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)- 25 heptene-3,
4,6-dinethyl-2,4,6-tr$¥§ﬁﬂﬁﬁﬁ* ﬁﬁ@nép??ﬁﬂﬂﬁﬂﬁﬁ diene include 2-methyl-
1, 3, 5-tri ( 2- hydr pxypfaiddiesaesolle 4A-hetadidnd ( 4-impthgdyl, 4-hexadiene, 1,4-
heptadiene, 4-ethyl-1,4-hexadiene, 4-methyl-1,4-heptadiene,
15 4-ethyl-1,4-heptadiene, 1,5-heptadiene, 1,5-octadiene, 5-
methyl-1,5-heptadiene, 2-methyl-1,5-hexadiene, 1,6-
octadiene, 6-methyl-1,6-octadiehe, 2-methyl-1,6-heptadiene,
1,9-decadiene, and 1,13—tetradecadiéne. Also useful are
cyclic unconjugated dienes such as vinylcyclohexene, vinyl

20 norbornene, dicyclopentadiene, and ethylidene norbornene and
trienes such as 1,3,7¥octatriene and 1,5,9-decatriene. '
Preferred among others are 1,9-decadiene and 1,13-tetra-
decadiene. These uncqnjugated diene comonomers may be used
in admixture of two or more.

25 For random copolymerization of propylene with
unconjugated diene comonomers, conventional copolymerization
methods using Ziegler-Natta catalysts may be used. Another
unsaturated comonomer such as ethylene and butene-1 may be
copolymerized in these random copolymers. The copolymers

30 preferably have a melt flow rate (MFR) of 0.01 to 1,000 g/10
min. Note that the MFR is an index representing the
fluidity of a copolymer. It is also acceptable to blend a
random copolymer with a different type of polyolefin.

(2) Graft copolymers of unmodified polypropylene oligomers

35 having dienes of the following general formula graft
polymerized by radical methods.



phenyl ) et hane, 2, 6-bi s(2-hydroxy-5-nethyl benzyl) - 4-net hyl - phenol, and
[err],[err]"-tri(4-hydroxyphenyl)-1,3,5-triisopropyl- benzene; and

3, 3= bi s(4- hydr oxyphenyl ) oxyi ndol e al so known as 30 i sati nbi sphenol .
Preferred thernopl astic polyester oligoners_are allyl esters
synt hesi zed. by ester exchange reaction and~12~  condensation reaction

bet ween unsat urated nonohydric al cohols or allyl halides and

pol yfunctional carboxylic 35 acids or derivatives thereof. Also useful are
unsat ur at ed esters s¥pt§ éﬁ? q¥_ | ycondensation reaction between:

- 10- pol yfuncti onal 3)e ﬁs or derivatives thereof and

pol yhydri c al cohol s. anpl esl of the unsaturated nonohydric

al cohol used in the synt Resi®s of tRe allyl esters include allyl alcohol
and 5 nethallyl alcohol and an exanple of the allyl halide is al |yl

chl oride. Theg polyf “g‘nt 'tﬁ EPE%PQXyé %ogr;ﬂéa&{ are adﬁmiﬁé{;é%{eét&ﬁ‘eézeoi

I ncl ude phthalic aci | Sop acir d
Exanpl es of the gaadyaf @&@hponahﬁ@rbowlzloc c&%bdnuﬁeﬁmﬁ éébedﬂaeugymt kesig of

t he unsaturated esters _includ £ E@turate g % % onal, car boxylic
aci ds such as pft¥: ca§8Fa etee% JhHth A dRERIGE %'% £8d, sebacic
acid, terephthalic Exaw@ﬂes Détthﬂy@k&qﬁnﬂngﬂudeatba—bmtadxﬁnd,oﬂamhthglkc
aci d, Oxa|'(ifﬂﬂpéntgﬁhgﬁéc gcéchei%&yan@'C4aﬁé?ﬁ%fnﬁ exadiene,

gl
cyclopentadlcarbox%agc aci d; unsat ur at ed ctlon§1 carboxyllc
aci ds such a8 a/m ﬂsépﬁ?ﬂ%ﬁ¢%¢%&mcﬁ %%WM}r X9—heptad1ene, 1,5~

heptadiene, 1,5-octadiene, S5-methyl-1,5-heptadiene, 2-
'methylél,S-hekadiene, 1,6-octadiene, 6-methyl-1,6-octadiene,
2-methyl-1,6-heptadiene, 1,9—decadiené, and 1,13-tetra-
decadiene. Also useful are cyclic unconjugated dienes such

15 as vinylcyclohexene, vinyl norbornene, dicyclopentadiene,
and ethylidene norbornene and trienes such as 1,3,7-
octatriene and 1,5,9—decétriene. Preferred among others are
1,9-decadiene and 1,13-tetradecadiene. These unconjugated
-diene comonomers may be used in admixture of two or more.

20 For grafting dienes to unmodified polypropylene
oligomers by a radical process, any desired technique may be
used, for example, a solution technique of dissolving a
polypropyiene oligomer in an organic solvent such as xylene
and toluene and adding a diene and a radical generator to

25 the solution for reéction, and a melt kneading technique of
melting and kneading a polypropylene oligomer, diene and
radical generator in an extruder for reaction.

Preferred examples of the radical generator include
peroxides such as benzoyl peroxide, lauroyl peroxide, di-

30 tert-butyl peroxide, acetyl peroxide, tert-butyl peroky—

' pivalate, 2,5-dimethyl-2,5-di-tert-butyl peroxyhexine, and
t-butyl peroxyperbenzoate; and diazo compounds such as
azobisisobutyronitrile. Desirably, 1 to 50 parts by weighf
of the radical generator is blended with 100 parts by weight

35 of the monomer having an unsaturated bond. The graft
copolymers preferably have a MFR of 0.01 to 1,000 g/10 min.
It is also acceptable to blend a graft copolymer with a
different type of polyolefin. '



terephthalic acid, allylmlonic acid, nmaleic acid, nmaleic anhydri de,
fumaric acid, citraconic acid, nesaconic acid, I taconi c acid, and
tetrahydrophthalic acid. 20 Exanpl es of the pol yhydric al cohol

i ncl ude gl ycols such as et hyl ene glycalyzpropyl ene glycol, butane diol
hexanethyl ene gl ycol ,” hydrogenat ed bi sphenol A, neopentyl . glycol,

di et hyl ene glycol, triethylene glycol and di propyl ene glycol ; and

al kenyl - contai ni ng ones such as 25 glycerin nonoallyl ether,

trimethyl ol propds¢ Bompptépylene oldigomers pehicleratenrproducednbal & ypretdess

and pentaerythri;t,ghyying & f% §g§}%rof copo%xmerﬂ;%éégpﬁ%oghéft.§v1qq0ns

pol yest er ollgoners are’ sy m conbl na
of saturated polbpth3an thEb@@ﬂhﬂ“@@ﬁbﬁiyﬂﬂcbgwdd§“1Ghé@@@ﬁapédl group

pol yfunctional jith F% BPXahé CorGrdTe pbYgRbSiz AN Wi )ﬂb‘h@hb% gbcghol s

contai ning ap al ken u Fr0n1 he st nd 0|nts of ropertjes,
T o Georr.abl curBONLELed B MRIPBIRP R ALLIORET Y A adisaly PracBRf neand
unsat ur at ed poJpfsecbndnata@afdf»qdactlﬁﬁ thei psodwotd wilthcal modecslarti ng
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herein are 'shown
unconj ugat ed di ésactiongbngreierhsfaghheopolyme i there ol gﬁgtnmna and an

unsaturated bond, thereby introducing the unsaturated bond
10 into the polypropylene oligomer. _

In the first stage, examples of the monomer used"
include acrylamide, methacrylamide, glycidyl methacrylate,
glycidyl acrylate, glycidyl allyl ether, N-[4~(2,3-
epoxypropoxy)-3,5-dimethylbenzyl Jacrylamide, maleic

15 anhydride, 1,2,3-benzentricarboxylic acid, acrylic acidqd,
acrylamine, 2-hydroxyethyl methacrylate, m-~isopropenyl-a,o-
.dimethylbenzYl isocyanate, vinyl oxazoline, and vinyl
alcohol. _

For copolymerizing propylene with the comonomer having

20 an unsaturated bond, a living polymerization technique may
be used (see JP-A 252614/1985). Another unsaturated
comonomer such as ethylene and butene-l1l may be copolymerized
in these copolymers. The copolymers preferably have a MFR
of 0.01 to 1,000 g/10 min. | |

25 For graftlng the monomer having an unsaturated bond to

' an unmodified polypropylene oligomer by a radical process,
any desired technique may be used, for example, a solution
technique of dissolving an unmodified polypropylene oligomer
in an organic solvent such as xylene and toluene and adding

30 the monomer and a radical génerator to the solution for
reaction, and a melt kneading technique of melting and
kneading a polypropylene oligomer, unconjugated diene and
radical generator in an extruder for reaction.

Preferred examples of the radical generator or

35 initiator include peroxides such as benzoyl peroxide,
lauroyl peroxide, di-tert-butyl peroxide, acetyl peroxide,
tert-butyl peroxybenzoate, dicumyl peroxide, peroxybenzoic



[err] ' In the formula, Rerr] to R err] each are a hydrogen atom
or an al kyl group having 1 to 20 carbon atons, especially 1 to 10 10
carbon atons, letter nis an integer of 1 to 20. Mbnoners havi ng the
structure of -CH=C(CH3)2 are excl uded. Exanpl es of the

unconj ugat ed di ene include 2-nethyl - Li4-pent adi ene, 1, 4- hexadi ene,
4-met hyl - 1, 4- hexadi ene, 1, 4- hept adi ene, 4-ethyl -1, 4- hexadi ene,

4- et hyl - 1, 4- hept adi ene, 15 4-ethyl-1, 4-heptadi ene, 1, 5-heptadi ene,

1, 5- oct adi ene, 5- met hyl - 1, 5- hept adi ene, 2-net hyl -1, 5- hexadi ene, 1, 6-
oct adi ene, 6- nmeadyd; lpdrmotaditdee ac2d petéyt-intylhperodyphvalate, 2,5-

1, 9- decadi ene, rad | edl C

unconj ugat ed d| H&%&lﬁ}@ igsts-d\’;'l %’% -S{fg%lﬁ%%goﬂ@\%gﬁ:n 20 Snﬁotr:b%]%( eine
d|cyclopentadlepe;oxwmhzhenﬂqaﬁ@neanérQéaﬁ@n@mﬁﬁwﬂds sucheAgsazRRIFas

1,3, 7-octatri engsahgh yron SelEAt 1 'D%%Qrably, Pr edcergoe pagiteNpy OwbRgist a3 the

1, 9-decadi ene and 1, 13-tetra- adle e.. Th uncon a ie
cormpnomers nay badicd}y gene‘?ar?:%rﬁsx F§d6 ‘Hﬁ’ gr% s gg ‘t"gggtng&atglndom
copolynprlzatlomgﬁémgroma+fﬂqaantdnsaturaﬂe@npmqﬁuearha gmaf&oqugiEmQIS
conventional co 0&395%@ Mﬂﬁetolzogsofstggl Zd(ﬁgl ]]Nﬂﬁha catal ysts may

be used. Anot he tat 6 cohoiomsr - such ene and butene-1
may be copol yner Izeuhensem smmtpr@PWrs usﬁﬂs isogeterBinged by
preferably have ge"RbhohbfWisdd id MHD £oksf. Slade. 1 wHiteOmbleic anﬂycmcld‘cbt e
that the MFR is an_I ndex representin E Juidit Oft§.0?2 mer .
is al so acckbt aBrelrds BrEﬁHZ%PtrlcaQA%ﬁﬂ Af cBELE yHEMISAS F2ht type
of polyolefin. stage(2:h& sétondpayeensesl manomeld i e ipg ypr eppkengroup
ol igoners 35 having_diene f,t g f I rghiboidvi
pol yreri zed by FE&SCSF ﬁEYﬁﬁ 1 &E%Hé@ﬂf?@%@ 8f§@i&§l égf?id%eg a §01 \'j
allyl ether, and N-[4-(2,3-epoxypropoxy)-3,5-
dimethylbenzyl]acrylamide, monomers having an amino group
15 such as allylamine, monomers having an amide group such as

acrylamide and methacrylamide, 2-hydroxyethyl methacrylate,
m-isopropenyl-a,o~dimethylbenzyl isocyanate, vinyl

oxazoline, and vinyl alcohol.
Where monomers having an epoxy group such as glycidyl
20 methacrylate, glyéidyl acrylate, glycidyl allyl ether, and
N—[4—(2,3—epoxypropoxy)-3,5—dimethylbenzy1]acrylamide are
used in the first stage, the second stage uses maleic
anhydride, 1,2;3—benzentricarboxylic acid, allylamine having
an amino group, acrylamide and methacrylamide having an
25 amide group, and acrylic acid having a carboxyl group.
Where allylamine having an amino group, acrylamide and
methacrylamide having an amide group are used in the flrst
stage, the second stage uses monomers having an epoxy group
such as glycidyl methacrylate, glycidyl acrylate, glycidyl
30 allyl ether, and N-[4-(2,3-epoxypropoxy)-3,5-
dimethylbenzyl]acrylamide, maleic anhydrlde, and 1,2,3-
benzentricarboxylic acid.
For the second stage of reaction, any desired technique
may be used, for example, a solution technique of dissolving
35 a polypropylene oligomer resulting from the first stage in
an organic solvent such as xylene and toluene and adding a
monomer to the solution for reaction, and a melt kneading



-12- [err] 5 In the formula, Rerr] to R err] each are a

hydr ogen atom or an al kyl group having 1 to 20 carbon atons, :
especially 1 to 10 carbon atons, letter nis an integer of 1 to 20.
Exanpl es of the diene include 1, 3-butadiene, 2-nethyl- 1, 4- pent adi ene,
1, 4- hexadi ene, 4-methyl -1, 4- hexadi ene, 4- -#®- net hyl - 1, 4- hept adi ene,

4-et hyl - 1, 4- hept adi ene, 1, 5- hept adi ene, 1, 5-oct adi ene,

5- et hyl - 1, 5- hept adi ene, 2- nmet hyl - 1, 5- hexadi ene, 1, 6-oct adi ene,

6- met hyl - 1, 6- oct adj ene 2-qret hyl - 1, 6- hept adi ene,., 1, 9- decadi epe, and

L tera - tEEhEifin cor At pat BpeREiRY £ HioBTRULeRn o R ch

15 as vinyl cyckeheltirg fxowltheofiagstestageli and o pemoneirens, an extanier

et hyl i dene norbepnepg apg,irienes such as 1,3,7- octatriene and

1,5, 9-decatriene. Preferred amon others are 1, 9- decadi ene and

1, 13-t et r adecadi ene. TReBRlYPERRY ©d igome s ehavinthoHb nsatiagted berd in
adlm xt ur eI ofst WQnﬁicloﬁﬁééd &Q%rein prg;%rlabﬁ}thms H mg@_ouogmt%fw@bo

pol ypropyl ene i'gomer y a _radical process, .any desir echpi que may
e P et o /aBamiRe. Bt o (st SCCERRRRLR o kbR e vRESEY Lenk

pol ypr opyl ene obildgomeriwith ardjdfifiexrent! vepé ofighplyolefliane and tol uene
and addi ng a di . I cad, . e . ' 1,0

reaction, and a%%gl tR ag:ﬁgaéfag%& etc%gll%q&ghg?légnga%?]tﬁﬁ?r%hkngéggnlae%

pol ypr opyl ene oblgdfed witknt glrpst onga@f chhe gErekting igrodpsexd) uidRE for

reaction. 19 (b).Preferred exanples of the radical generator include

Do ontde: oetyi por Skphe, CELE ARy SiS A s ubhl o
2, 5-di net hyl - 2, etilliyltidehe bnodybhomeneyy déxyntopamdadiend -dutlyl4-hexadiene as
g;?ﬁ;gf;?egzgg%gigggt gi: Qﬁfgljﬁ?&ﬂl%ﬁiéﬁghcéﬁolymeﬁ,oq J-PRRYLYELgLLAd | €
and terminal double bond polyolefins.

15 Group (b): silica surface treated with silane coupling
agents containing an unsaturated bond in a molecule and
glass fibers.

The preferred silane coupling agents used herein are
silane coupling agents having an unsaturated bond such as

20 vinyltrimethoxysilane, vinyltriethoxysilane, vinyltris(2-
methoxyethoxy)silane, and 3-methacryloxypropyltrimethoxy-
silane.

According to the present invention, 100 parts by weight
of the thermoplastic resin is blended with 2 to 12 parts by

25 weight, preferably 3 to 10 parts by weight of the
thermoplastic oligomer containing an aliphatic unsaturated
group to form a thermoplastic resin composition. Thermo-

. plastic resin compositions containing less than 2 parts of
the thermoplastic oligomer are less adhesive to addition

30 type silicone rubber whereas compositions containing more
than 12 parts of the thermoplastiC'dligomer cause poor
curing of addition type silicone rubber compositions.

It is noted that the thermoplastic resin is blended
with the thermoplastic resin oligbmer by well-known heat

35 mixing techniques such as kneader mixing and continuous
extrusion kneading techniques whereupon the blend is
pelletized.



of the radical generator is blended with 100 parts by weight 35 of the
nononmer havi ng an unsaturated bond. The graft copol yners preferably
have a MFR of . 0.01 to 1,000 g/10 min: is al so acceptable to blend a
graft copolyner with a di fferent type oE pol yol ef i n.

-13- - .(3) Pol ypropyl ene oligoners whi R~ are produced by a process

I nvolving a first stage of copol ynerizing a nononer having both an

al i phatic unsaturated bond and a functi onal group wi th propyl ene or

graft polynerizing t%fggrmelhgeaaléed%m@ e raﬁteyeﬁ@ﬁxéﬁ%t%' geus

by a radical process, cond sta reactr n roduct wt
nol ecul e haGGRPOSISLRBe FHHE‘FPEHH}a]grt&%“‘@REﬁBFéC 0¥e$’éad‘tqlﬁ]d-1\ﬂ1 th the

functi onal grOUptédmﬁugrescmayl bmsa@l | QJheOIWeg[lakhbﬁﬂ sachmique is by
unsat ur at ed bond eb% .unsat ur at ed bond. 10 the

pol ypr opy! ene olq’eg]c}ﬁgcrl %Hcslregllgggomgg%% &d']'tl%«?
nononer used5 it ngtode :morlyll heatled almnveadihel apiftienigg ypo ot afettth&cryl at e,
gl ycidyl acryl at P! [ -

epoXypr-opoxy) - 3, ﬁpdgﬁéﬁhylﬁenkhF}aérg 4§liﬁﬁg%g§cmi%d EﬁWPe Qﬂhghe

1, 2, 3-benzent ri c%@ qg:R&éP& ate h%ﬁaﬁﬂQ} m°1dlBErWF9h4¥R§ such as

2- hydr oxyet hyl nﬂf@xwmmdmgm@ém@éﬁ/lm &ransfer the®ding bﬁaﬁﬁhes may
i socyanat e, vinyl oxazoline Vi nyl al cohol .

copol ymeri zi ng %uﬂﬁ e with the conononer having 20 an unsaturated bond,
a living poll@neri zat iNextt edihel gidicape rubler usede datedPall P SREIMA 985h.

Anot her unsat urajd ¢hernffdTRSRUE" rESEN A5 &IJVHiBRA . ANGnRUL 1 hd BBy

copolynerlzed . ] )
to be molded on molded parts of thermoplastic resin may take

a liquid, putty or paste form in an uncured state. For ease
of molding, liquid or paste silicone rubber compositions
15 known as liquid silicone rubber are desirable.

The silicone rubber composition to be integrated with
the thermoplastic resin is preferably of the heat curing
type. Included are silicone rubber compositions curable .
with organic peroxides and silicone rubber compositions

20 curable through addition reaction. Addition curing type
silicone rubber compositions are desirable because they can
be molded in a short time.

Typlcal addltlon curing type silicone rubber
compositions contain '

25 (a) 100 parts by weight of an alkenyl group-containing
organopolysiloxane,

(b) an organohydrogenpolysiloxane hav1ng at least two
hydrogen atoms each attached to a silicon atom in a
molecule, in such an amount that the equivalent ratio of the

30 hydrogen atom attached to a silicon atom (that is, SiH
group) to the alkenyl group in component (a) may range from
0.4:1 to 5.0:1,

(c) a catalytic amount of an addition reaction
catalyét,

35 (d) 0.1 to 50 parts by weight of an adhesive agent, and

(e) 0 to 50 parts by weight of finely divided silica

having a specific surface area of at least 50 mzlg.



i n these copol ynmers. The copol yners preferably have a MFR of 0.01 to
1,000 g/10 mn. 25 For grafting the nononer having an unsaturated
bond to - an unnodi fi ed pol'ypropyl ene oligonmer by a radical process,

any desired technique may be used, for exanple, a solution t echni que of
di ssol ving an unnodi fi ed polypropylene ollgéﬁer In an organi c sol vent
such as xylene and tol uene and adding 30 the nononer and a radical
generator to the solution for reaction, and a nelt kneadi ng technique
of nmelting and kneadi ng a pol ypropyl ene ol i gomer, unconjugated di ene
and radi cal generpieoralikengil qxbﬁpd@dsn'tfalrnlrnqa@trbaﬂopolys1loxand°r(@°)er1rs.ed

oyt o o G SR RS Rhod? o b Bafb 1S ORI BB
peroxi de, t exg -Hlage mnybahzoét@qnmmwhlpeddxtﬂ@n QEring kopeoi c
-14- aci ds; PRIKY §a®ibet 86 osi@f&néJSt Y E!Erﬁfé!f’éif BB} &F The

di net hyl - 2, 5- d|-tert butyl peroxyhéxine peroxyper benzoat e;
and di azo coﬁb uHRIsLaWidyy sompogational f??ﬂﬂ%@tyronltrll e. Desirably, 1 to
50 parts by weight of the 5 radical generator is blended with 100 parts by

wei ght of the mononer fayidg, nsat urated bond. The graft copol yners
preferably have a MFR of 0 %S{l @ %qégo g/ 10 mn. In the second
stage, the nononmer used is determ ned by t he mononer used in the first

stage. Where mal gérifeicla Wpseitdedy %P%ﬁmﬁ@eﬁ&%ﬁ&vﬂ%& s used
in the flrst he secon e uses nononers havi an oxy
group aléy‘éﬁ%ﬂ n r‘JEPchP?Ea % LN & iidy@ ROPYEAVE, n‘g‘]‘%’? d&
to 2.4. It generally has a viscosity of about 100 to
300,000 centipoise at 25°C, preferably 1,000 to 100,000
centipoise at 25°C.
In the formula, R is preferably selected from

15 substituted or unsubstituted monovalent hydrocarbon groups
having 1 to 12 carbon atoms, preferably having 1 to 10
carbon atoms, for example, saturated hydrocarbon groups,
typically alkyl and cycloalkyl groups such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, hexyl,

20 cyclohexyl, octyl and decyl, unsaturated hydrocarbon groups,
typically alkenyl groups such as vinyl, propenyl, allyl,
isopropenyl, hexenyl, cyclohexenyl, and butenyl, aryl groups
such as phenyl and xylyl, aralkyl groups such as benzyl and
phenylethyl, and halo- and cyano-substituted hydrocarbon

25 groups such as 3,3,3-trifluoropropyl and cyanoethyl.
Although the substituents represented by R may be identical
or different, the organopolysiloxane must contain two or
more alkenyl groups in a molecule. Basically the
substituents on the silicon atom may be any of the above-

30 mentioned groups. Preferably the alkenyl group is vinyl
while methyl and phenyl groups are desirably introduced as
other substituents. The alkenyl group may be attached to a
silicon atom at the end or intermediate of a molecular

chain, preferably a silicon atom at the end of a molecular
35 chain. Letter a has a value in the range of 1.9 to 2.4,

preferably 1.95 to 2.25.



allyl ether, and N-[4-(2,.3-epoxypropoxy)-3, 5-
d|nethylbenzyl]acrylan1de nmononer s having an am no group 15 such as

al Iyl am ne, nononers having an am de group such as acryl am de and

met hacryl am de, 2-hydroxyet hyl nethacryl ate,

m i sopr.openyl -[err]-di net hyl benzyl isocyanaig, Vinyl oxazol i ne, and
vi nyl al cohol . Wher e nononers havi ng an epoxy group such as
glycidyl 20 nethacrylate, glycidyl acrylate, glycidyl allyl ether, and
N—[4-(2,3-epoxypropoxy) 3, 5-di met hyl benzyl [ acryl am de are used in the

1 23 hensent i car by SangEeEysIRoEIfe nay B8 UILhEE o Lincar one or
acryl ani de’ and &bﬁﬂ’?{éﬂ afeqe? ﬁ‘é?/‘f‘i eﬁPnf@m&Hgdg 6?6?312 oﬁé;’c(ﬁyff |"3’1$C| d
having a car box\Wos¥ @fiten, it\Mere plhedrdite aﬁ@spamygﬂlaiar@ rwvcmg a

acryl am de and KB ¢ 'sﬁ%!ﬂﬁg hé‘é’é&&:&ri ?erSERPPlﬁéeR‘éiﬁz,g HnRQS

first st age, b“?‘:he secon
such as gl ycﬁdylanﬁhtﬂ%@rwﬂa&?é Wgtklcad%S@wzyllatLt aty| sa¢chiyenBEL & | yI et her,
and N-[4-(2, 3- e?&gy . di net hyl benzyl ] acryl am de, nal eic
anhydri de, and %yﬁﬂ%&xz enzentrlcarboxyllc aci d. For the
second stage of reactThif CHYRNGPOLYEH1e¥aNeh RN be preaaye@ebxuﬂapvqnﬁlonal

exanpl e, a sol utyan g eeenhelis|li 860! sstddp13S ByPBFYEELDYG %Iﬁu(lllhﬁ‘ﬁ@bn
resul ting fron1the first sta | vent s q xylene
4=and a

and ol uane and SRS, PEVeeRy A RFRIPGIRISEaYeL MRy T
mel t kneadi ng organodlslloxane in the presence of an alkséli or aC1d(y:hn|que
of nelting and r#}Q._a pol ypropyl ene ol i gorer 'resulting fromthe

omme

first stage and a no i n an extruder
Examples of organopoly51loxane (a) are glven below.

1

kY R OR Ry or R
15 CH2=CHS|>‘i(0?i)n0?iCH=CH2 CH2=CH?i(0?i)n(0?i)m—O?iR"
R R ¥ R R CH=CHz}
A TR WO N
20 H§i(o§i)n(0?i)m-—0?m CHz—CHSl(OSl)n(OSI)m ——os:cn CHe
R R CH=CHzR R R CH CHzR

_ In these formulae, R’ has the same meaning of R other

25 than aliphatic unsaturated hydrocarbon groups, and letters m
and n are positive integers sufficient to provide a
viscosity within the above-defined range.

' Component (b) is an organohydrogenpolysiloxane which

serves as a crosslinking égent by reacting with component

30 (a). It is not particularly limited in molecular structure
and may be any of conventionaliy used organohydrogenpoly-
siloxanes of linear, cyclic, branched and three-dimensional
network structures. However, it should have at least two,
preferably at least three hydrogen atoms each directly

35 attached to a silicon atom (that is, SiH groups) in a
molecule.



for reaction. The pol ypropyl ene ol i goners havi ng an unsat ur at ed
bond 5 introduced therein preferably have a MFR of 0.01 to 1, 000 g/ 10
mn. It is also acceptable to blend a pol ypropyl ene oligoner with a
different type of polyolefin. (4) Resin onpositions conpri si ng

pol ypr opyl ene ol i goner bl ended w th at Feast one of the follow ng
groups (a) and 10 (b). G oup (a): ethylene-propyl ene-di ene rubber
usi ng et hyl i dene nor bornene, dicycl-opentadi ene or 1, 4- hexadiene as

a di ene conponent, butadi ene copol yners, 1, 2-pol ybutadi ene,

terninal doubl e bond The ERBsStltEentsor substdtyeptepR’ §FF?%%9%LH‘? é‘ce
treated with si Iﬁneldmur&ﬂongotheraﬁm sShyeitigannaRg subsbaitsdicad bond in a

mol ecul e and S erred sil ane .couplin
Toents tsod her ce i i¢at8a” nonovatens iyteRatbeh! St MR £h%aa
bond such as 20 casbox tatiomst,hpreferapky hdawiylgt Ai eohdfysatbore, atamsy landi s( 2-
met hoxyet hoxy) si ¢ 808, oaNG %1'1%51??61%6 yﬁrgé%qu%%ht bbHR! Qﬁxé{escnbe?i | € £he

According to the present | nvent by MBI?
t her nopl asti ¢ re%qbﬁﬁ%$qﬁq§n@e&“mPFﬂaQPEQiYﬁzlﬁéﬁﬁg $%) 25 wei ght, preferably

3 to-10 parts by wei gme erqdmhydrogbﬂpcﬁm:@?d;da@leobbﬁéﬁ&ll?omisﬂlaﬂl ng an

al i phatic unsaturate m a .t.her.nopl ast,L.g.resin. co 03|t|on
Ther-no- pl asYJr%c?se]sﬁYn o%(r)ﬁ,p%gi J'émr’risﬁg ? éé ?haﬂr%f%?ﬁaé’
t he t her nopl ast i Z200| ¢eyrimoisee atte85°@dhekt Vs maeiddablpnoBOthey@&lkgwlngone

rubber wher ggs c§ggg¥gjlf3yhd§gntalnlng nmor e than 12 parts of the
t hernopl asti c ol i goner cause poor curing of addition type silicone

rubber conpositions. It is noted that the thernoplastic resin is

bl ended WwWth the thermbhﬂh§ﬁb¢¢uespm ol i goner by wel | -known heat 35

m xi ng techni ques such as kneader m xi ng and conti nuous ext rusi on

kneadi ng techni ques whereupon the blend is pel |l eti zed. :
wherein R’ is a substituted or unsubstituted monovalent

15 hydrocarbon group having 1 to 12 carbon atoms, preferably
having 1 to 10 carbon atoms and free of an aliphatic
unsaturated bond, letter b ranges from 0.7 to 2.1,
preferably 1 to 2, letter ¢ ranges from 0.002 to 1,
preferably 0.01 to 0.6, and the sum of b and ¢ is 0.8 to 3,

20 preferably 1.5 to 2.6.

. Examples of the organohydrogenpolysiloxanes include
methylhydrogenpolysiloxanes blocked with trimethylsiloxy
groups'at both ends, dimethylsiloxane-methylhydrogen-
polysiloxane copolymers blocked with trimethylsiloxy groups

25 at both ends, dimethylsiléxanes blocked with dimethyl-
hydrogensiloxy groups at both ends, dimethylsiloxanes
blocked with dimethylhydrogenpolysiloxy groups at both ends,
dimethylsiloxane-methylhydrogenpolysiloxane copolymers
blocked with dimethylhydrogenpolysiloxy groups at both ends,

30 methylhydrogenpolysiloxane-diphenylsiloxane-dimethylsiloxane

copolymers blocked with trimethylsiloxy groups at both ends,
copolymers- composed of (CH,),HSiO,,, units and SiO,,, units,

copolymers composed of (CH,),HSiO,,, units, SiO,,, units and
(C¢Hs5)S10;,, units, and the like.

35 The organohydrogenpolysiloxanes are preferably liquid
at room temperature (for example, 25°C) and preferably have
a viscosity of 0.1 to 500 cps, more preferably 0.5 to 300



-16- For prodUcing nol ded parts fromthe thernoplastic resin

conposi tion, conventional thernoplastic resin nolding techni ques nay be
used. One wel |l -known techni que is by pelletizing the thernoplastic
resi.n conposition, admtting 5 it into a nghd heat ed above the softening
poi nt aof the t hernopl astic resin, and c6oling the nold to bel ow t he
softening point. To this end, nolding machi nes such as I nj ection
nol di ng machi nes and transfer nol di ng machi nes may - be used. 10

Next, the silicone rubber to be integrally nolded with t he

t her nopl asti c r ez i Theesagapebydrogenpalysidexangpehave ustpaldy Folt@ed08n
nol ded parts of pRefdPypIgSll €of €80 NsiBytdmke a liquid, putty or paste
formin an uncured stégea For Sgge qéan%ging, Iigukd or paste.silicone
rubber compositions 15€ IGFRSARCRYIFPERRRP LY 10FRLEF BB PG r BrRATGh SYe POT
The silicone rubderkmanpaeithods.t OFbe éxdngilreat e¢dienimbht comidrelyt hesedopl asti c
resin is prefer 4 . | 0g: §idJ.cane
rubber corrpossi t?rgén%hcggurla%ﬁ)f %%hl\?mg{)%gglf%gan?%%%gt (t)lkrigggggﬁ%@é%lﬁggﬁggrubber
conposi tions 20 a%ﬂ%Qﬁﬂtsﬁﬂmmﬁﬁéﬁ1§H@}@¢Qﬁ¥aﬁ$%9ﬂﬁ6ﬁ.anﬂdéi??@@PQﬂﬂﬂ ng type
silicone rubber &OMRONtigORS hekEmdeRy a8 RHRUSE 1hey-galiydro-0e Nl ded
in a short tine. Iprial addi tj.on Qurlqaéﬁyﬁe silicone rubher
conposi tions cont&FrAmarhyldisilpxang gpnif whiqh wili,pecgpe 3, teEnA
gr oup- cont ai ni nggroup aimyaeEpEirgsehogant, a catalyst s@bh as sulfuric acid,
or ganohydr oggnpo i‘ffix?&&ad?fet*h%‘ﬁ'eeﬁlﬁ&niereaéé'ci,""%nd me #QBQQ&H@&%'%&I%% a

t I'n a no ecJTe, I'n an it that the

attached toa silrcon atom such anoun
equi val ent rati otemperatw®e hepaesgenlQfonmed t¥AME€d to a silicon atom (that

is, SiH group) tocémordeeny) A50pPeEErLOTPAURIYG (B) afBEmbERGSEd F OM
0.4:1 10 5.0:1, provide 0.4(§b % %%hgbgiéﬁ£§HnégBéé%Lli9 %gg|£50? reaction
equivalents of the hydrogen atom attached to a silicon atom
15 (that is, SiH group) per alkenyl group in component {(a).
Less than 0.4 equivalent of component (b) on this basis
would result in cured silicone rubber having a too low
crosslinking density and hence, less heat resistance. More
than 5 equivalents of component (b) would give rise to a
20 bubbling problem due to dehydrogenation reaction, also
adversely affecting heat resistance.
Component (c) is a catalyst for promoting addition
reaction or hydrosilylation between components-(a) and (b).
It may be a well-known catalyst. Examples are platinum and
25 platinum compounds including platinum black, chloroplatinic
acid, alcohol modified chloroplatinic acid, complexes of
chloroplatinic acid with olefins, aldehydes, vinylsiloxanes
or acetylene alcohols. Platinum group metal compounds such
as rhodium complexes are also useful. The amount of the
30 catalyst added is suitably determined in accordance with a
- desired curing rate although it is generally in the range of
0.1 to 1,000 ppm, preferably 1 to 200 ppm of platinum or
rhodium based on the weight of component (a).
Adhesive agent (d) is preferably an organic silicon
35 compound, which is typically selected from linear, cyclic
and branched siloxanes having at least one hydrogen atom



catal yst, 35 (d) 0.1 to 50 parts by weight of an adhesive agent, and
(e) O0to 50 parts by weight of finely divided silica havi ng a specific
surface area of at least 50 nferr]/g.

-17- ' The al kenyl group-containi ng organopol.ysiloxane (a) is

sel ected from wel | -known or ganopol ysi | oxanesltonmonl y used as a base
conponent of conventional addition curing type silicone rubber
conpositions. It i's preferably of the 5 follow ng conpositional fornula:
[err] wherein Ris a substituted or unsubstituted nonoval ent 10

hydr ocar bon grodpirentdlieateacked sta padilicon atomefthdt 1isQ SiH goolpi.int
general ly has aaVk@ﬁQ?h%% of about 100 to 300, 000 centi poi se at
25[err]C, preferabl’y I,000 to 100, 000 centi poise at_ 25[err]C

In the formula, R isMorerprabeyably ecthel adhemive a398RE i xutdd or

unsubstituted MRFYUALERToRYAE OB Qb cRHPSUNd h&MRB kd G012itaE8RN
atons, preferably havin atur-ate

to 10 carbqn.atons, for. exanple, s
ydr ocar bon By oFORe BEEYRFERIY 2 A0 SHAICoR| SEPS L e TOLEEH Ge o
met hyl , ethyl, havipgopyl leasopompylysdalilyl 1 teobt} yprefierabllyulykp Bexyl,
20 cycl ohexyl, d Yk d Rydro .
typically al ken?\(‘ytdz;gro %gsagﬁlgh&{é]é%%t@&%gsgngﬁg%%}",&{ %%?lsgﬂgo%enyl ,
hexenyl, cycl ohe&somp sedpgtedt Exgm the ydlagsogpssisting of a substituted or

unsubstituted, mono- to trivalent, aromatic ring-containing
10 group, ester group, epoxy-containing organic group such as
glycidyloxyalkyl group, (3,4-epoxycyclohexyl)-alkyl group,
dialkoxysilyl group such as methyldimethoxysilyl group,
trialkoxysilyl group such as trimethoxysilyl group,
triethoxysilyl group, dialkenyloxysilyi group,
15 trialkenyloxysilyl group, and acid anhydride group.

The organic silicon compound may be any desired one as
long as it has at least one hydrogen atom directly attached
to a silicon atom (preferably at least two hydrogen atoms)
and at least omne epoxy and/or alkoxysilyl group attached to

20 a silicon atom through a carbon atom directly attached to
the silicon atom. For ease of syntheéis, compounds having a

~cyclic polysiloxane skeleton are preferred. Among the

compounds having a cyclic polysiloxane skeleton, compounds
having a siloxane ring consisting of 3 to 6 silicon atoms,

25 especially 4 silicon atoms are preferred for ease of :
synthesis. In the case of linear organic silicon compounds,
a siloxane chain consisting of about 3 to 50, preferably 5 -
to 20 silicon atoms is desirable, though not limited,
because compounds having a higher molecular weight are

30 extremely viscous and inconvenient to synthesize and handle.

The epoxy-~containing organic group is preferably an
epoxy group attached to a silicon atom through a divalent
hydrocarbon group such as alkylene group as shown below.

i € Clde 0 -Ohi-Chy L ¢ CHz}a——CZ\O
0



such as phenyl and xylyl, aral kyl groups such as benzyl and
phenyl et hyl , and hal o- and cyano-substituted.hydrocarbon 25 groups such as

3,3,3-trifluoropropyl and cyanoethyl . Al t hough the substituents
represented by R nmay be identical - or different, the organopol ysil oxane
must cantain two or nmore al kenyl groups?2dmn a nDIecuIe Basically the

substituents on the silicon atom my be any of the above- 30 nentioned
groups. Preferably thett@kehyds aandd it9 Vingt 3 oX vhile nethyl and phenyl

groups are desirabl yExmgsmhm@ﬁ tﬁfe alkoszyhgfo‘splbﬁtlﬁneerehsalklsbtgsaly:enaﬁd
group may be attach end or. int late of a

nol ecul ar ﬁfﬂfk‘b’%sf’g]rya{lblvoé’p | FPE@HS%'[%% %i d0gnd &P ﬁ’?ﬂr @l ar 35
chain. Letter aahamsasmehLEs|metﬁuxynanghomy,lpﬁbpaxyz 4§oproppngebmb¢&yﬂ 95

to 2.25.
sobutox ﬁﬁ]butOﬁ% nmethoh%pethéu§, mﬁ§hoxgﬁ 80

organopoly5|ﬁoxane My er a ear o ran
partially conta?hhﬂﬁY@9¢E§¥XéH¢qd(ﬂthRSNGFb@XX IFOUPS . Eﬂﬁmﬁﬂe§f9§nth¢t is a

l'inear di organoagkaﬁyi@%}ar@r 110 the dlamaéif POy SRS %Idd‘&r&ﬁiﬁ@ﬁyf&
recurring [err] E is and, t na mg t_(fliunlt at each end 0O a
mol ecul ar chai nS5*Y gr°upsl'h’r%°%ﬁ&‘&§le F‘Vb&%n]e if E?WQpQFQE}SW“Ch
conventi onal aswelihykoxyn aklyiansy,, fpxopexghpke, isomfdpeclyilogy, and

equilibrati en an organocycl opol ysi | oxane and a hexa-
10 organod?glIo%gﬁggigk?hgggﬁégence of an alkali or acid catal yst.

Exanpl es of organopomyglhﬁﬂﬁﬂ@eQaQtQmeﬁﬁyaﬁéﬁdbépoﬂlSlllcon atom (SiH
group) is preferably one attached to a silicon atom

intermediate a molecular chain, that is, a silicon atom in a
difunctional siloxane unit =Si0,;,,. Other than the above-

15 mentioned functional groups, there may be contained an
organic group attached to a silicon atom which includes
substituted or unsubstituted monovalent hydrocarbon groups.
having 1 to 10 carbon atoms and free of an aliphatic
unsaturated bond as described for R and R’, especially

20 methyl and phenyl groups.

Preferred among the above-mentioned organic silicon
compounds are those haﬁing an epoxy, alkoxy, alkenyloxy or
carboxy anhydride group in a molecule. Examples of the
preferred organic silicon compound are given below.

CHg CHg . CHg CHg A\
{ { - { 1
H-Si-0-Si-H H-8i-0-Si~CH 5CHoCH J0CH oCH—CH
I : o '
0 0 0 0 CHs
|l | |
H-Si-0-Si-CH,CH,Si(0CHg)g  H-Si-0-Si-CH,CHCOO(CH,) ¢8i (O0CHg) 5
oo 1.
CHg CHg CHg CHg
CHs CHg 0 . CHs CHs
Lo / \ L
H-S1-0-Si-CHoLH,CHoOCHCH—CH, H-Si-0-Si-CHCHpSi(0CH3) 5
I b
0 0 ' 0 0

| | | |

H-Si-0-Si - (CHy) Si {o-_c=cnz ] (CH20) 38iCH,CHy-Si -0-Si-CH,CHpS i (OCHg) 3

roo f _ o :
CHs CHs CHy CHs CHg



[err] In these formulae, R has the sane neaning of R
other 25 than aliphatic unsaturated hydrocarbon groups, and letters m

and n are positive integers sufficient to provide a viscosity within
t he above-defined range. Conponent, Qp) i's an
or ganohydr ogenpol ysi | oxane whi ch serves as a crossllnklng agent by
reacting with conﬁﬁmeﬁﬂ330 (a). It is not &ularly limted in
nol ecul ar structurle ° any of g%l nal ly used
or ganohydr ogenpolip J(JSrﬂﬁgﬁdgzﬁég Ilnea 6 3 branched and
t hr ee- di nensi onal Inetwork stru tures , it should have at |east
t wo, preferabﬂ& ap | east threq/ ydrogen to each directly 35
atlached to.a sl h'ﬁ"d‘ s?tcﬂ%(zéﬁ‘zﬁéuzbﬁ*crﬁ | OTRSRBISI- (D oDCONHCOH FHRH
CH3 CH3 : _CH3 CHs
CHg CHs $H3 ?HS
| |
H-Si-0-Si~(CHy) 30COCHs “H-Si-0-Si-CHg
| | 1 i
0 0 ' 0 o
10 1 | l { . :
H-Si-0-Si-CH,CH,8i(0CH ) 3 H-Si-O—Si-(CHz)sOCOCCﬂz)gCOO(CHZ)sSl(OCHs)3
I | - ! | '
CHg CHs CHg CHs

In one preferred embodiment of the"invention, the
above-mentioned compounds are used as component (d).

15 Although silicone rubber compositions containing such
compounds as component (d) are fully adhesive, the fully
adhesive compositions can also adhere to metal molding
machines, typically metal molds if such molding machines are
used. The problem may be overcome by using a less adhesive

20 material at the surface of the molding machine, for example,
by applying a coating of Teflon resin to the molding
machine. This method, however, is less reliable from the
standpoint of service life.

Where sticking is a problem, it is recommended to use a

25 compound free of an epoxy, alkoxy or carboxy anhydride group
as the adhesive agent. There are used compounds which are
effectively adhesive to thermoplastic resins or compositions
containing the same, but less adhesive to metals, for
example, silicon compounds such as linear, cyclic orx

30 branched organosiloxane oligomer having 2 to 20, preferably
4 to 12 silicon atoms in its molecule and having at least
one, usually 1 to 20, preferably 2 to 10 SiH group in a
molecule and a group containing 1 to 3 substituted or
unsubstituted mono- to trivalent aromatic rings of phenyl or

35 phenylene skeleton or an alkylene group having 2 to 30 '
carbon atoms. Illustrative examples of the silicon compound

- are given below. '



The substituent or substituents R attached to a silicon atom ot her

t han hydrogen are substituted or unsubsti tut ed nonoval ent hydrocar bon
groups having 1 to 12 carbon atoms, preferably having 1 to 10 carbon
atons and 5 free of an aliphatic unsaturateg bond as described for the
substituent: R i n organopol ysil oxane (a). The

or ganohydr ogenpol ysi.| oxane generally has a viscosity of 1 to 1,000
centipoise at 25[err]C, preferably 5 to 200 centipoise at 25[err]C It

i s preferably of th% f ol owi ng 10 general fqhnuhﬁ: [err] wherein R
IS a substituted or.ﬂﬁs tituted monoval enty 85" drocar bon group having 1
to 12 carbon at onsi-$pr@=8itabl y havi ng "H-§ie0-89-Har bon at ons and free of
an al iphatic ungat upated bgpd, lejter b tanges fromO0.7 to 2.1, ,
preferably 1 to 2, liettgr c range rgmO0.00Q tq 1, preferably 0.01 to
0.6, and the sum ol-SHh-0xSit-(EH5)5000- CO(CHPg-§irefSérthbly 1.5 to 2.6.

Exanpl es of the org%?oh gr ogenpol ysi | oxanes Ipc“ de

met hyl hydr ogenpol ysi 8xan®s bl ocked with trin§thy?si|oxy groups at both
ends, dinethyl sil oxggpe- gt hyl hydr ogen- pol.ysi | oxane copol yners bl ocked
wth trinethylsilox%ﬂﬁrgﬁbs 25 at both ends, dinethylsiloxanes blocked with
di net hyl - hydr Befin@iSidky groups at both ends, dinethylsil oxanes

bl ocked wi th di met hy hyérbgenpq&ysiIOéy groups at both ends,

di'met hyl si | oxane- met'hyl Rydr ogenpol &§i liloxane copol yners bl ocked with

di met hyl hydr ogenpoht 'rﬁﬂﬁyﬁﬁz 168¢HCRsktls, 30
nethylhydrogenpolysi}ﬁxqﬁg-diphenylsionane-dinethylsiloxane copol yners
bl ocked with trinethyl"silTdxy groups at both ends, -copol yners conposed
of [err] units and [gfr]aunits, copol ymers cogpos of [err] units,
Siderr] units and ?ﬁ ﬁﬁ?r] units, and the Iiké.?@% @% The

organohydr ogenpol y#r$ie8&idhs are preferably |iqui dSi-0-Sia room tenperature
(for exanple, 25[errd ©) jand preferablﬁhhave adviséosity of 0.1 to 500

cps, nore preferablyj0.5 to 300 { |1 . é
- H-$i-0-8i-(CHy) 0 <O) ¢ <O~ 0CCH)g-Si-0-SiH
CHg CHg CHz CHg CHg
e G |
H-Si-0-§iH ‘

0 g s
H-$i-0-8i~(CHp) 0 —@—-(': ~O)- 0cHzCH=CH,
CH3 CHg CH3
(g (Hs fis (s
B-§i-0-Si-H - H-Si-0-Si-H
0 0 CHg 0 0

1 i o
H-Si-0-8i-(0Hp) 0 {O)— & ~O)- 0(CHp)g-Si-0-8i-(CHp) 0 —]

*CHg -CHg CHs CHg CHg

Gis i
H-ﬁi-O-?i-H
o 40
—O)— EH—@ 0CCH)g~§i-0-SiH
3

CHg CHg




- 20- cps. The organohydrogenpol ysil oxanes have usually 3 to 300,
preferably 4 to 100 Si atons. The or ganohydr ogenpol ysi | oxanes nmay
be prepared by per se known net hods. For exanple, the nost commonly
used 5 nethod is by equilibrating octanethélcyclotetrasionane and/ or
tetramet hylcycl otetrasi |l oxane and a conpouf containing a '
hexanet hyl di sil oxane or 1,1'-dihydro-2,2',3,3"- t et ranet hyl di si | oxane
unit which will becone a term nal group in the presence -of a catal yst
such as sulfuric acid, 10 trifluoronethanesul fonic acid, and
met hanesul fonic acid at a %t erature betmeeE(m% [err]C and +40[err] C
5% (H;

Conmponent (b) is prefer Yol in an a provide 0.4 to 5
S equi U&u@’ﬂ?‘k %ﬁ‘mt he hydrogen at om

equi val ents, especi al
attached to a silicon atom1 is, SiH.groupjgper al kenyl group in

conponent- (a). Less than 0.4 equivalent of conponent (b) on this basis
woul d result sin cured silicone rubber having a too | ow crosslinking
density and hence, Iesd}heéﬂgre5|ﬁtance More - tthhan 5 eq@Hyamhnts :of
conponent (b) would g v N L b“ngEEQ gp -3 '
dehydr ogenati on reactwon,6§$q§h% (?gversel ? %&ggus anée.
Conponent (c) is a catalystd for pronoting addition reacﬂlon or i
hydrosilyl ati on bet wegog;cgropents (a) and (b). It may T. - known
cat al yst. Exanpl es are ‘Iaulnun1and 25 platlnunlconpounds incl udi ng
pl ati num bl aak, chl orop Het i GHisc ~acid, alcohol nodified cHifler 'é! atinic
aci d, conpl exes of chloroplatinic aC|d with ol efins, aldehydes,
vi nyl si | oxanes or acetylene aIcohoIa PIatlnun1group nmet al conpounds
such as rhodi um conpl exe are al so Wiskful . The ampunt of the 30
catal yst added is SU|u§pgy- m@pgﬁ usm{ ccordance with a
CH3 2
15
CH3 CH3
CHZ-C"C 0- (CHz)g‘O‘C(CHg)le{OSIH] ‘
0 S0 CHg” 8
20 9H3 CHg 0 |
-HrSl-O 81 (CH2)2C—0-R CH3 g
0 o @—{é—o (cnz)zle(osml ‘
H-?i—O-?i-(CHz)gﬁ—Q-R (Hg’ 3 ° 3
CH3 CH3 0 )
25 Cis 0 CHgy
[HSlO}—-Sl (CHy é‘ﬂ"(CHg)z'o C(CH2)2$1-{081H]
CH3 CH3 3
Ghe s s O
30 H-Si-O-Si-H H—Si-O-Si-H
o 0 o 0 )
H- 81 -0~ Sl (CHz)n -H- 81-0 81 -H
CH3 CH3 CH3 CH3
35

Note that n is 2 to 30 and R is as defined above.
Preferably 0.05 to 30 parts, more preferably 0.1 to 10
parts by weight of the adhesive agent is blended with 100



desired curing rate although it is generally in the range of 0.1to

1,000 ppm preferably 1 to 200 ppm of pl ati num or r hodi um based on the
wei ght of conponent (a). Adhesi ve agent (d) is preferably an
organic silicon 35 conpound, which is typically selected fromlinear,
cyclic, s and branched sil oxanes havi ng-a6-| east one hydrogen atom

-21- directly attached to a silicon atom (that is, SiH group) in

a nol ecul e. More preferably, the adhesive agent is an

or ganosi | oxane oI| r co gun havi n 50 S|I|con 5 ato preferably
4 to 20 sili corPaoﬁ ﬁ’el" fg'e%{ﬁae‘fo Slloxﬁﬁ?l Ay at Il’eeg%% 0.83ual Iy

1 to 10, preferpatty o m%adheshydramt atsorimduf it igniat tacimphrtto a silicon
A e oq, SURAREVEELETS N il |45 a0 LAD Mndbiebslgilt e Of

unsubstituted, nono- to t aronat’ c ri CO up, ester
group, epoxy- cdmlahdma'lg}oé?r Qahbélggo@sprmwuggng an@l?@tﬁ%*@xﬁmﬂkwhegroup,

(3, 4- epOXyC$C|QREMHhhdﬂlkﬁkoBEQHPes of éHfﬂd‘ ﬁﬁhbﬁé group such as
met hyl di met hoxysi |yl suc

grou
trimethoxysilyl gr OL&p%ponenttr i(ét)hi'ﬁ(yg?-‘??r{ d’r‘d’dﬁ gp-k%ﬁy“%‘!(’y%q 131 group,

15 trial kenyl oxysdd i icOisReBacandragi 6 ahidiEsde sor Aty in BET. I1Eh@soOrganic
silicon conpound may be any desired one as long as it has at | east one

hydrogen at om def%eatiyveatfiozc Amparting ostregidtihc wheat bhe (pibicombiupber | east

two hydrogen atéﬁfﬁ@osulo%“‘éu%hs' $AES AN BRAOHeRNd/ Par%ﬁwﬁéidﬂoz%%at
attached to 20 a silicon atgmt rough a carbon aton1d|rect%g attache to

the silicont atoﬂ?rEQﬁe§§nﬁé¥&Fas§H?H @l%?v%xﬂnﬁﬁﬁﬁ&§lﬁa§Fﬁ§a areg;\\(f
pol ysi | oxane skfé@éprscarné/g;e{:ﬁéfadam&rrwwtbh@oo m/g.

Finely divided silica is commercially available. For
example, hydrophilic silica is available as Aerosil 130, 200
and 300 from Nihon Aerosil K.K. and Deqgussa Inc., Cabosil
15 MS-5 and MS-7 from Cabot Corp., Rheorosil QS5-102 and 103
from Tokuyama Soda K;K., and Nipsil LP from Nihon Silica
K.K. Hydrophobic silica is available as Aerosil R-812, R-
812S, R-972 and R-974 from Degussa Inc., Rheorosil MT-10
from Tokuyama Soda K.K., and Nipsil SS from Nihon Silica
20 K.K. .
Preferably 0 to 200 parts, more preferably 5 to 150
parts by weight of the finely divided silica is blended with
100 parts by weight of organopolysiloxane (a).
Where it is necessary to adjust the curing time in
25 order that the silicone rubber composition be commercially
acceptable, an appropriate curing control agent may be
added. Exemplary control agents are vinyl-containing
organopolysiloxanes such as vinylcyclotetrasiloxane,
triallylisocyanurate, alkyl maleates, acetylene alcohols and
30 silane and siloxane modified products thereof, hydro-
peroxide, tetramethylethylenediamine, benzotriazole and
mixtures thereof. There may also be added non-reinforcing
fillers such as quartz powder, diatomaceous earth and
calcium carbonate; coloring agents, for example,'inorganic
35 pigments such as cobait blue and organic dyes; and heat

resistance and flame retardance modifiers such as cerium



compounds having a cyclic polysil oxane skel eton, conpounds havi ng a
siloxane ring consisting of 3 to 6 silicon atons, 25 especially 4 silicon

atons are preferred for ease of synthesis. In the case of linear
organi c silicon conpounds, a siloxane chain consisting of about 3 to
50, preferably 5 to 20 silicon atons is2desirable, though not |imted,
because conpounds having a hi gher nol ecul ar wei ght are 30 extrenely viscous
and i nconveni ent to synthesize and handle.- The epoxy-contai ni ng
organic group is preferably an. epox roup attached to a silli, on atom
Uhrough a di val GHEL9e: ZADHT GREPHRHESH OHRIEERCaCa PRI Gre 5L S*48 ehoun
bel ow. 35 tltdhmumlox1de, and carbon black. -22-

Letter ¢ is equal to i S oup |n

t he di al koxysilyl, anc'ilt;]hE 1§C8PEo§u%??r co%é§§i@EFﬁcwg% Qﬁ%§%§ﬁ§§i%3 4
carbon at omgnisiicg §§enébﬁﬁﬁyme@%#ﬂﬁaﬂ q&m@ﬁaﬁytsl%@%r%&kBéFlnﬁuﬂéx? 5
| sobut oxy, tert -kHdsaer oEEEh@XYﬂEéhQ%M1<ﬁﬁﬁ@ﬁ%¥6h&9xﬁanner.ekﬁﬁﬁﬁ t hoxy,

d eth th | k
Gl Kenyl oxyss 1SR IDREL A RERYE G CmBeratare GFoAbocs ity dite arﬂﬁoeetﬁ%. ng
1 to 4 carbon atafielGsseeconds & Vimgwoxy, allyl oxy, propenyl OXY,

i sopropenyl oxy, and %%cd@ﬁﬁ? yh8x¥hgg§¥5§%nt invention €a éﬂ%&#&%ﬁﬂghone

attached to a silicon atom pre erably on
silicon atom Ith3§‘#@@P&Fétaohn@%cth%nahQW%-methgneﬁstEﬂQiaﬁhganléton1|n

a di gupcﬂ)' Onﬁ{tﬁijrlﬂ&%nﬁlomaﬁﬂ witi £MdHerm o?lﬁ@ﬁéé hﬁé‘siﬁ‘&:cﬂx@@é@.‘tléﬁ of
e oned, unCt | Rl o LeLs FRimRe GO 2 Bed aluos SLATC Sh2UP
nmonoval ent hydr csteegmofjpoepiously molding a thermoplastic resin
composition, placing a desired shape of an uncured silicone
rubber composition on the thermoplastic resin preform, and
15 heating above the melting temperature of the thermoplastic
resin. This method may use a mold or rely on coating or
dipping. Another method involves the steps of previously
molding a thermoplastic resin composition, placing an
uncured silicone rubber composition on the thermoplastic
20 resin preform, and heating and compressing below the melting
temperature of the thermoplastic resin. A further method
uses an injecfion molding machine and involves the steps of
injection molding a thermoplastic resin composition in a
~ mold and then heating and injecting an addition type
25 silicone rubber composition into the mold.

The thermoplastic resin composition for integral
molding with silicone rubber according to the invention
maintains the inherent propertieé of thermoplastic resin and
is fully adhesive to a silicone rubber composition. The

30 thermoplastic resin composition is best suited for forming
integrally molded parts with a silicone rubber composition.
The integrally molded parts consisting of a thermoplastic
resin composition and a silicone rubber composition are of
quality while the integral molding process can be carried
35 out in an ihdustrially advantageous manner.



having 1 to 10 carbon atons and free of an aliphatic unsat ur ated bond
as described for Rand R, especially 20 nethyl and phenyl groups.

Preferred anong the above-nenti oned organic silicon conmpounds are those
havi ng an epoxy, al koxy, al kenyl oxy or carboxy anhydride group in a
nol ecul €. Exanpl es of the preferred orgétc silicon conmpound are given
bel ow. [err] [err]
-23- .

EXAMPLE

Examples of the present invention are given below by
way of illustration and not by way of limitation. All parts
are by weight.

Reference Example

Preparation of silicone rubber composition

A liquid addition curing type silicone rubber

composition'was prepared by charging a kneader with 100

10 parts of a dimethylsiloxane polymer blocked with a dimethyl-
vinylsilyl group at each end of a molecular chain and having
a viscosity of 10,000 centipoise at 25°C, 40.partshof fumed
silica having a specific surface area of 300 m?/g, 8 parts
of hexamethyldisilazane, and 1 part of water, mixing them at

15 room temperature for 1 hour, heating at 150°C, and mixing at
the temperature for 2 hours. The mixture was then cooled
down to room temperature. To the mixture were added 20
parts of the dimethylsiloxane polymexr blocked with a
dimethylvinylsilyl group at each end and having a viscosity

20 of 10,000 centipoise at 25°C, 3 parts of hydrogenmethylpoly-
siloxane of formula (I) shown below having a viscosity of
about 10 centipoise at 25°C, 4 parts of a vinylmethylpoly-

siloxane containing 5 mol% of a vinyl group directly
attached to a silicon atom in the form of (-Si{CH;)

25 (CH=CH,)O0-) and having a viscosity of 1,000 centipoise at
25°C, 0.1 part of acetylene alcohol for extending the curing
time at room temperature, and 50 ppm calculated as platinum
atom of a platinum'vinylsiioxane complex. Mixing was
continued until a uniform blend was obtained.

30
| Chs | Chs CHs
CH3~81 081 031-}-—081 CHs (1
5 \ CHsJ 8 CH3

35



In one preferred enbodi ment of the invention, the  “above-nentioned
conpounds are used as conponent (d). 15 Although silicone rubber

conposi tions containing such conpounds as conponent (d) are fully .
adhesive, the fully adhesi ve conp03|t|on§9can al so adhere to netal
mol di ng s machjne | | Jmg mgl di ng machines are

used. The probl resive 20 material at
the surface of the nﬂhdnngeqb£¢mrmpldmmg mnahpmeefor thermeppastheg resiont i ng

of Tel ! on resi N Weamol f Adein niRReNbRC10] ir PO pBOYLUBandes | o5

reliable fromthe st andpol nt of service ere st|cking
is a problem itresdny GQBW substeatiadly pQ Al ticcangaturatltbhyy

al koxy or capboxgroupsyenide ﬂﬂim avexrasget iasmﬂim Wélmnb.f ibsie B HMsed
conpounds whi ch are ffe tivel eS| thern&pq? é; res$ B5e Qg
conpositions 2B BRRFRCEHR B SPa %s% g % BodyLyy
exanple, sili corw:ct(brrp@unagpsqm}ab qnqwar(ASoympemdr BPEUP gepkent 4% by
organosi | oxane qldGHEE! aiaKbRJadeidye holBeGLSE hignt 2,4009 #EsShlnfOlta

atons in its molecul e and hayi ng at. ] east one,” usua
preferably 2 to ¥Fosithegpedding I5"“’hl“erréi’lh&’:'ﬁI the kesin, "fﬁ% i&ﬁf"é‘i’h?% atto

3 substitutad or290°C wnsulthent ihpecttaahdntbomtlt ifpl € ndhesrtorshiaipedr cagstds
phenyl or 35 phegyl eng el §h8NiR5edlidll bh89fiq %o {01 d S ne1k8edOan
injection time of 6 seconds, a cooling time of 30 seconds,
an injection pressure of 1,000 kg/cnﬁ, a clamping pressure
of 35 ton, and a cavity temperature of 100°C. A plurality
15 of sheets of 25 mm wide x 100 mm long x 2 mm thick were
obtained. The sheets were set in a jig for forming a
tensile shear adhesion test specimen.
Separately, silicone rubber compositions were prepared
by adding 2 parts of a compound of formula (II), (III) ox
20 (IV) as an adhesive agent to 100 parts of the liquid
addition curing type silicone rubber composition obtained in

Reference Example. _
CHs CHs : a

i { /\
H-$i-0-Si-CHoCH2CH20CH2CH-CH2
25 f P .
0 0 mh (I}
H-Sl-O-Sl-CﬂchCOO(CHZ)aSl(OCHa)3

s Cis |
. CHs CHs CHz CHs
30 { | { {
H—?ifo-?i—ﬂ ) H-?i-ﬂ-?i—H
0 0 0 0 0. 0
| | il ] ' | | :
H-$i-0-Si- (o C < O~ CoGHis-Si-0-Si-H (D)
CHs CHs - - CHs - CHs
CHs CHs ?Hs ?Hs
|
H-éi-O-Si-H H-Si-O-Si—H
t {
0 0 CH3
[
H-S'-O-Si-(CHz)sO C 0(CH2)3 Sl 0- SI H (V)
|l i =—;>F—
CHs CHs FHs CHz CHs

35



carbon atons.

bel ow.
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Illustrative exanples of the silicon conpound are given

- 24-

-30-

A‘proper amount of each silicone rubber composition was
poured into the jig whereupon it was heated in a constant
temperature- tank at 120°C for 8 minutes for curing the
silicone rubber composition to the thermoplastic resin
sheet. In this way, there were obtained specimens as shown
in FIG. 1, which were tested for adhesion or bonding force.

More particularly, as a result of integral molding,
supports ¢ and d lay on one end portions of thermoplastic
resin sheets a and b. The sheets were overlapped at other
ends through the silicone rubber layer to form a lap joint
e, completing a test specimen. .

The specimens were evaluated for adhesion according to
the evaluation of tensile 'shear bond strength of adhesive
prescribed in JIS K 6850.

For comparison purposes, specimens as shown in FIG. 1

. were prepared by the same moldipg procedure under the same

conditions as in Example 1 except that a resin blend of 100
parts of the polycarbonate resin and 1 part of the
polycarbonate oligomer terminally modified with an -
isopropenyl group was used as the thermoplastic resin. The
specimens were examined for adhesion by the same test as
above. The results are shown in Table 1.

Table 1
Comparative
Examples 1-3 Examples 1-3
Adhesive agent (II) bonded separated
Adhesive agent (III) bonded separated
~ Adhesive agent (IV) bonded separated

“bonded” means that the adhesive strength was over 25

kgf/cm2 and the cohesive failure of the silicone rubber

occurred by a tensile shear adhesive test according to JIS-
K-6850.



[err]

-25- Jerr] - 26-

parts by weight of organopolysiloxane (a). Less than 0.05
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Examples 4-6 and Comparative Examples 4-6

An injection molding machine for thermoplastic resin
was used. A resin blend of 100 parts of an ABS resin
(acrylonitrile-butadiene-styrene copolymer) containing
substaﬁtially no aliphatic unsaturated group and 5 parts of
a polybutylene terephthalate oligomer terminally modified
with an allyl group (allyl group content 5% by weight,
number average molecular weight 1,800) was admitted into the
molding machine where the resin was plasticized at 250°C and
then injected into multiple sheet-shaped cavities of a mold.
The injection molding conditions included an injection time
of 6 seconds, a cooling time of 30 seconds, an injection
pressure of 1,000 kg/cm?, a clamping pressure of 35 ton, and
a cavity temperature of 80°C. A plurality of sheets of 25
mm X 100 mm x 2 mm thick were obtained. The sheets were set
in a jig for forming a tensile shear adhesion test specimen.

Separately, silicone rubber compositions were prepared
by adding 2 parts of a compouﬁd of formula (II), (III) or
(IV) as an adhesive agent to 100 parts of the liquid
addition curing type silicone rubber compositidn obtained in
Reference Example. A proper amount of each silicone rubber
composition was poured into the jig whereupon it was heated
in a constant temperature tank at 100°C for 8 minutes for
curing the silicone rubber composition to the thermoplastic
resin sheet. In this way, there were obtained specimens as
shown in FIG. 1, which was tested for adhesion as in Example
1. The results are shown in Table 2.

For comparison purposes, specimens as shown in FIG. 1
were prepared by the same molding procedure under the same
conditions as in Example 4 except that a resin blend of 100
parts of the ABS resin and 1 part of the polybutylene
terephthalate oligomer terminally modified with an allyl
group was used as the thermoplastic resin. The specimens

were examined for adhesion by the same test as above. The
results are shown in Table 2.



part of the adhesive agent is insufficient to inpart adhesi on .wher eas
nore than 30 parts of the adhesive agent woul d al | ow bubbl i ng during
curing and detract fromthe 5 :mechanical properties of cured products.
Component (e) is finely divided silica havigg_a specific surface area-
of at l.east.50 nferr]/g in BET. It is fective for inparting strength
when the silicon rubber conposition cures into an el astoner. For such
ret nforcenent 10 purposes, silica should have a specific surface area of
at | east 50 nferr]/g, preferabli Pg t? 400 m/g. Finely
divided silica is commerci-ally avai —= For exanpl e, hydrophilic
silica is available as Aerosil 130, 200 and 300 fr aronddratiderosil K. K
and Degussa Inc., Cabosil 15 Ms5-5 and NE%%_J%ﬁ%iggggt 1e§hgo 0Si

@S- 102 and 103 from Tokuyama Soda K on Silica
K. K. Hydrophobic sil Bdhesivavagentl €LXas Aerosb¢nd¢C812 R &Ep8rared72 and

R-974 from Dggussa | RgnesiE04 éﬁg 0 . <kauyana KiKq, and
Ni psil SS from N hon S he|sca 8 0ﬂi]) IEqarably 0Oto 5 parts,

nore preferably 5 toAghgsive ﬁﬁ?‘ﬁ% BV hei ght B?mi% finely cﬁ‘%Ra&éé}egl lica
I's blended with 100 parts by wei ght of -organopol ysil oxane (a).
Wiere it is necessarybbndedrumeanﬂethaﬁiﬁng adhesive 25t pemtpth twaat ovbe 25

curi ng. coni ol AERmgpbcn RTINS Eatlira f GO SN iageA A

vi nyl - cont aj pi n%ccurr@ﬁgﬁ OQOJcé.lﬁéifE(%}Fe%rs‘dﬁHeéivé'E@é@%‘éd&%&hastboﬁé‘ﬁ

triallylisocyanurate, alkyl maleates, acetylene alcohols and 307silane and
si | oxane nDdlfléﬁq&Pgducts t her eof , hydro- per oxi de,

t et r amet hyl et hyl enedi ami ne, . benzotrlazole and m xtures thereof. There
may al so be add aﬂPﬂfrEH”BOQ &r@bm arfi.I | e Qsa§ guartz powder ,

di at onaceous ear agents, for exanple,

i norgani c 35 pi grepazrastioh af enémmdplﬂstiog@@_ggggpzzgggggg_ggmg_heat

resi st ance ?gd fl ame .r et ardance nDdIfl%{S such as cerium
containing an unsaturate rou

Random copolymerization of propylene and 1,9-decadiene
was carried out at 70°C using a propylene polymerizing
catalyst based on a Ziegler-Natta catalyst of titanium
trichloride. The random copolymer had a number average

20 molecular weight of 4, 800 and contained 1% by weight of an
aliphatic unsaturated group calculated as a vinyl group.

Molding

A resin blend of 100 parts of a polypropylene resin
containing substantially no aliphatic unsaturated groups and
25 a number  average molecular weigﬁt of about 100,000 and 5 -
parts of the polypropylene oligomer modified as above was
admitted into an injection molding machine where the resin
was plasticized at 250°C and then injected into multiple
sheet-shaped cavities of a mold. The injection molding
30 conditions included an injection time of 6 seconds, a
coollng time of 30 seconds, an injection pressure of 1, 000
kg/cm , a clamping pressure of 35 ton, and a cavity
temperature of 80°C. A plurality of sheets of 25 mm x 100
mm x 2 mm thick were obtained. The sheets were set in a jig
35 for forming a tensile shear adhesion test specimen.
Separately, silicone rubber compositions were prepared
by adding 2 parts of a compound of formula (II), (III) or



-27- oxi de, zinc carbonate, nmanganese carbonate, iron oxide,
titani um oxi de, and carbon bl ack. The silicone rubber conposition
may be prepared by m xi ng the above-nenti oned conponents and agitating
in a5 kneader or the like in a conventiongsanner. Curing condi tions
I nclude- a tenperature of 20 to 150[err]C and a tine of 10 seconds to 1
hour . According to the present invention, an uncured silicone
rubber conposition of the above-nentioned forrmulation is 10 integrally

nol ded with a thernoplastic resjin conpositi of t abqve- penti oned

f or nul ati on. One(eiﬁ@t Eﬁdaf‘n?ﬂlﬁ@s"e{ r?egq’?‘t 8y @E% AT &{]gﬁ’ﬁ HB81%ing a

t hermopl astic residition conpngitymn,sijliaonagreblhkssigegpasiiienobbiaived uired
silicone ru r (IS on r tie L8] QL 15
heat i ng above | RS LEErFrao FeNEy or i STSPUF) ERAMES o dFH BaR1ELRE ThuBhE: T
met hod may use SORPPGLSLOREYVYS PPUKRst il@EOorhe J1g i WIRTARPOR,dth¥RS nheakrd

i nvol ves thesst gps a0toRE@YhOUEbnperatuFel €aAll att PEOTPHASIY @in@Sed for
conposi tion, placin i cone rupber compqsition on.the

] d | he.
Cher mopl ast | ¢ 26°0a80n thReFHIHOnE FPET, STRART CHeR B Siie, thErBRPLRGEiC

mel ting t empesdnusdeet. t hent tlieisaygsthereesere dobialintdtespeetiinens as
uses an injecti | di,ng-pachi s\ t S @%i. 1N} |
nol di ng a thernDpcggtgé'?ég?nbégaﬁggfp%%qgkﬁggd P&rﬁ% égglfﬁe%hhgggéggg
and injecting arl-ad@hei sesajpe 2ee s3hiawmorda@ Fabber3conposition into the
mld. 19 The tft@f%@h@&k!woﬁeﬁ&fbd‘s@%ﬁo_%bbbﬂﬁeﬁgraé ndiggfalin Freiohdi ng
with silicone rubber accor to the

di.n nvent.l. on 1ai nt ai ns t he inherent
properties of tHﬁ?ﬁbﬁFﬁgPFedrggiTP%uﬁfme m°391P&|P§D%éH§£ﬁ\RP4§§ &08i FrlBne
rubber conposi ticonditien80ashénnExdmslie ¢ easeptcthposa tresif dleast ofuloed
for form ng pdR97 khe"BbeeOr S icheVirblif She' £ IPErd WP YheCS HERELLEON-

polypropylene oligomer was used as the thermoplastic resin.
15 The specimens were examined for adhesion by the same test as
above. The results are shown in Table 3.

Table 3
Comparative
20 ' . Examples -7-9 Examples 7-9
Adhesive agent (iI) ) bonded separated
Adhesive agent (III) bonded : separated
-Adhesive agent (IV) bonded separated
25 “ponded” means that the adhesive strength was over 25

kgf/cmz and the cohesive failure of the silicone rubber

occurred by a tensile shear adhesive test according to JIS-
K-6850. |

30 Examples 10-11 and Comparative Examples 10-11
A co-injection molding machine haﬁing two injection

means as shown in FIG. 2 was used. In this molding machine,
the injeciion means terminate at nozzles 1 and 2 which are
connected to a mold as shown in FIG. 2. The nozzle 1

35 extends along a parting line and the nozzle 2 extends
perpendicular to one side surface of the mold at the center.
The mold consists of a left mold half 3 and a right mold



The integrally nolded parts consisting of a thernoplastic resin

conposition and a silicone rubber conposition are of quality while the
i ntegral nol ding process can be carried 35 out in an industrially

advant ageous nmanner. - 28-

EXAMPLE . Exanpl es of the present i AU&Rti on are gi ven- bel ow by

way of illustration and not by way of limtation. Al parts are by
weight. 5 Ref erence Exanpl e Preparat|on of silicone rubber

conposi tion half 4 Alos@Uifs2dgi §hPFacdy 1@ E¥E§s§éé'€6"lfef1%éb%%o
conposi tion was prepared by charging a kneader with 100 10 parts of a

di met hyl si | oxanecHH RS Sieddk 8dWRLE Hmated et hyl - vi nyl si |yl group at
h d of | | h f 10

i porse! o DRC e Bn3pd B8V109 mared o2 2o BRa ke Lhottid Fasia ace

area of 300 nR/ grordtapiaringy subsuanhéahhptﬂqdaﬁxghhazanensandratqdugrampswahdr

m xing them gt ]7? A8 GRRTAY %“fnﬁ%&ﬁﬁlér hthSi‘t hﬂgu@t1§5!ﬁd@ra{r]dcs and

i xi ng at t he 't enper at ur e ours. m Xt ure was then cooled
down to room t enPR¥tt Rfe 2 POlyRarhPRate eomeadaeamzeally redifieg wigh

di net hy si | oxaneapoisofiogdngd kg@owpt P:LQO propetiylBightphpi syheénty|49mup at
each end and haV| Vi sc Slt 0 centl ¥S P gﬁ#err44ﬁﬁq%
parts of hydrogé% q@ﬂ %} e§?98x%ﬂ eQﬁ anVﬁ&Bﬁ ?) é% §9|ng
a viscosity of intabdhe upperernnijpotien ateiy arhelr€, 1& pastmsebfed at 290°C
vinyl et hyl RGl V-and if{ddPed8nt8NtRLNEL0: & P8l ¥hBYhoME AP did GihleY
a resin sheet 7 as shown in FIG. 3. The injection molding
conditions included an injection time of 6 seconds, a
cooling time of 35 secohds, and a temperature of 100°C at
the cavity 5 and left mold half 3.
15 " Then the right mold half 4 was removed to open the
mold. The left mold half 3 was rotated 180° with the molded
resin sheet 7 retained in its cavity. The right mold half 4
was mated again and clamped, thereby defining a silicone
rubber molding cavity between the exposed surface of the
20 molded resin sheet 7 and the cavity wall of the right mold
half 4 as shown in FIG. 4.
. In this state, a blend of 100 parts of the liquid
addition curing type silicone rubber composition and 0.5 ox
1 part of the compound of formula (III) or (IV) was
25 injection molded through the nozzle 2 to mold a rubber sheet
8 on the molded resin sheet 7 as shown in FIG. 5. The
injection molding conditions included an injection time of 6
séconds, a curing time of 90 seconds, a left mold half 3
temperature of 100°C, and a right mold half 4 temperature of
30 120°C. The above-mentioned two stage molding process
resulted in a composite body consisting of a resin sheet 9
and a rubber sheet 10 which were both dimensioned 2.5 mm
wide x 150 mm long x 2 mm thick as shown in FIG. 6. The
composite moldings using the silicone rubber composiﬁions
35 containing 0.5 and 1 part of the compounds of formulae (III)
and (IV) all showed a firm bond at the joint and were
excellent in dimensional precision and productivity.



attached to a silicon atomin the formof (-Si(CHerr]) 25 (CHCHerr])0O)

and having a viscosity of 1,000 centi poise at 25[err]C, 0.1 part of
acetyl ene al cohol for extending the curing time at r.oom tenperature,
and 50 ‘ppm cal cul ated as plati num atom of a platinumvinyl sil oxane
coinpl ex. M xi ng was continued until a +3%4orm blend was obtai ned. 30
[err] 35 - -29- Exanpl es 1-3 and
Conpar ati ve Exanples 1-3 An injection nol ding nachine for

t her moplastic resin was used. A resin blend of 100 parts of a

pol ycar bonat e I esipidrC ebph i §6n SpibigicHelsl, akbip Bﬁhﬁélwﬁﬁﬂés3d%n%ﬁbWhaiﬁd S
groups and a nunber average nnlecq{gwrﬁﬁgght of _ about,
m

parts of a pol yédfoRal¥er5| PEBRETe IF?mﬁDH?J?%ﬁfon Pﬁﬂq?ﬂuﬁﬁ "Badr

i sopr openy: gr Iom:me( |samEr Opﬂ(]i-;l‘tl@lS)LH:S ammentaxd&@bythat a/\meghmgbmanbeof] ‘
aver age nol ecul gr [ i ne
where the reS|ona a%t%glge% é?ﬁq%ﬂ&%@é?err dﬂ%hen |njecpgdg?%t

mul tiple shebt- snaa@@rbanateegllgomeﬁ t?ﬁmépéllyhﬂoﬁ*ﬁkﬁﬁ|Wﬂ$hﬂ§ﬂd|ng

condi tions incl Li@%i)z%@en 1 GPO8E AN dddtF agf tﬁesﬁﬁé’ﬂﬁt‘sblﬁﬁi(éo'r'e'@gntl "Pney
30 seconds, an

i i on ress re of 1, pressure
of 35 ton, and é"%l%‘“ﬂ ﬁFu‘? ‘EﬁmPOGPelfF‘P@ Pﬁof)lciﬂrd]r’}gl% £0§f sheet s
of 25 mm wi de x sli0G coiel QngberZaﬂnthénxﬂtemiaee withbtis neskinlhe sheets were
set inajig for formng a tensil e shear adhesion test specinen.

10 Japanese Patent Application No. 337186/1994 and
202815/1995 are incorporated herein by reference.

Although some preferred embodiments have been
described, many modifications and variations may be made
thereto in the light of the above teachings. It is

15 therefore to be understood that within the scope of the
appended claims, the invention may be practiced otherwise.
than as specifically described.



Separately, silicone rubber COUDOSLLLQH$—MBF€ prepared by adding 2
parts of a conpound of formula ill) EEE) or 20 (1V) as an adhesive agent

composi {1 on'obtai ned | ﬂﬂﬂ\“\pm e r o T

| e.
err] . . "6 THIS SHEET HAS BEEN
' - ' REPLACED
CLAIMS:
1. A thermoplastic resin compositioh for use in integral
molding with silicone rubber, comprising
5 100 parts by weight of a thermoplastic resin and

2 to 12 parts by weight of a thermoplastic resin
oligomer containing 0.1 to 35% by weight of an aliphatic
unsaturated group.

10 2. The thermoplastic resin composition of claim 1 wherein
the thermoplastic resin is selected from the group
consisting of ABS resins, styrene re51ns, polyethylene
resins, polypropylene resins, acryl resins, polycarbonate
resins, polyethylene terephthalatg resins, polybutylene

15 terephthalate resins, polyphenylene oxide resins, poly-
phenylene sulfide resins, polysulfone resins, nylon resins,
and liquid crystal resins, and the thermoplastic resin
oligomer is selected from the group consisting of
thermoplastic polycarbonate oligomers, thermoplastic

20 polyester oligomers, and thermoplastic polypropylene
oligomers.

3. The thermoplastic resin composition of claim 1 or 2
wherein the thermoplastic resin has a number average
25 molecular weight of 10,000 to 200,000 and the thermoplastic

resin oligomer has a number average molecular weight of 250
to 8,000.

4. The thermoplastic resin composition of claim 1 wherein
30 the silicone rubber is a cured product of an addition curing
type silicone rubber composition domprising
(a) 100 parts by weight of an alkenyl group-containing -
organopolysiloxane,
(b) an organohydrogenpolysiloxane having at least two
35 hydrogen atoms each attached to a silicon atom in a
molecule, in such an amount that the equivalent ratio of the
hydrogen atom attached to a silicon atom (that is, SiH

Sheet Has Been Replaced -
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- 30- A proper anount of each silicone rubber conposition was
poured into the jig whereupon it—was—heated in a constant | Lu.e
tank at 120[err]C fmm curing the Sili ce\g&ﬁébﬁ@ﬁ AS BEEN
conposition to the MMHW ﬂﬂl n 5 sheet. In this

obt ai ned specimens a$ shown * sinsFl G 1, ~diT ch were tested for adhesron

or bondi ng force. . Mor e partlcularly as a result of-integra
nol di ng, supports c and d lay on one end portions of thernoplastic

resin sheets a e he e overl.ap t h h
the silicone ru °u )a;{/:‘gr tfxg ? %?mgi I%\roupmlﬁlt ggﬂpg%?r?% ﬁ‘pﬁ ]“}% ngqgg%eé?&g
speci nen. 0. 4 tth&os Pelitrens wer e evaluated for adhesion according to

the eval uation of ten@ ) & RedfiyRe8dardd @ P aff 2BHPESHY CreactiiireSCcri bed in
JI'S K 6850. 15 or conparison purposes, specinens as shown in FIG 1

wer e prepared bf%%@é—ne nol di ng procedure under the sane condi tions
as in Exanpl e 1 exceptd) latl &or 68 paptensy aleibhd® of apasdesive mgent and

I b ' f | b |
o T ed wi (h an 20 | Q0piopeny? BREH W IAR BF PRG° Dhed hERL cia PRe: n. ©

The speci mersawiarge aem@entiedcfsurm&easam by tabeleame seat’/gs above.
The results are shown in Table 1. _ Table 1 25
Conparative Exanpl es 1-3 Exanpl es i-3

??PF;iVe agen; (8)) The ﬂﬁﬁﬁﬁaélasglc resHE dtlon of claihesinegeagent
_ ) hesi ve
bonded A8%%%ne adanesiver8dertls an.qrgmnoilfans ohlioten cHmRoLRd.

strength was overa®ing 3 togfOcsidndon hetasheisi \iesf mblecel®f Hawing laitcone

[([Jg gg(r) occl{ L el Rn nydldkf SE6R"aAASYY Gtk&8hedC£8" 4 119 i'cdn) hPom
and a group selected from the class consisting of a
substituted or unsubstituted, mono- to trivalent, aromatic

15 ring-containing group, ester group, epoxy-containing organic

group, dialkoxysilyl group, trialkoxysilyl group,
dialkenyloxysilyl group, trialkenyloxysilyl group, and acid
anhydride group.

20 6. The thermoplastic resin composition of claim 4 wherein
the adhesive agent is an organosiloxane oligomer having 2 to
20 in its molecule, and at least one SiH group in a molecule
and a group containing'l to 3 substituted or unsubstituted
mono- to trivalent aromatic rings of phenyl or phenylene

25 skeleton or an alkylene group having 2 to 30 carbon atoms.

7. An integrally molded part of a thermoplastic resin
composition as set forth in claim 1 and silicone rubber.

30 8. The integrally molded part of claim 7 wherein said
thermoplastic resin is a polycarbonate resin.

9. The integrally molded part of claim 7 wherein said

thermoplastic resin is a polypropylene resin.
35

Sheet Has Been Replaced
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35 o -31- Exanpl es 4-6 and

Conpar ative Exanples 4- 6 An injection nolding mac

t her nopl astic resin n Mﬂ'muml“mtn bl end of 100 part hg'ngféfgﬂ AHAS BEEN
resin (acrylonitri I'm ne cgpol ymer) contlainj n§EBLACED
substaptially no aliphatic unsat br at ed group and 5 parts of a-
polybutylene terephthal ate oligoner termnally nodified with an allyl

group (allyl group content 5% by weight, nunber average nol ecul ar

wei ght 1, 800) Waioadmrhbe@ntﬂﬁﬁaﬂ‘;ﬁ moldd® pdirRoFBeNA 18 YRl dife thesi n was
pl asti ci zed at 250[err and en injected into rrultlcfl .e .sheet - shaped

cavities of a nolSdl 1c° eThe P%Fe%ﬁ|%ﬂ?qﬁﬁﬁdpﬁ§dﬂﬁﬁd??l%ﬂn9 Hdighe §uEHng

i nj ection ]'EI maOOS:YIEQ; s@lseﬁﬂédsubweﬁmﬁmp&glu.aﬂfcgmﬁﬁﬁmzpnds an injection
pressure of 1 g/ ¢ pres re.o 5

tenperature of 80[err]'@) ,@8 ?gF n'gyo‘fe L 8P 3% ﬁrg]lﬁgnxdouplgg%% égnm
t hick were obﬁaimmganOPhéyshb@x@nmere set inajigfor formng a

tensile shear adhesi onpheah 6P§Sh8ﬁfhrogen£olgsﬁ89§ﬁ@t RAVindidd aRRALr khBer
conposi tions vvereypre ared addi ng rts of_a conpound of formula
a%%%%

(1), (111) or hydrpgpnaatgys |Wa§§’§ﬁ‘t tPoa1BHL IR S e d i quid 20
addi ti on curing mylecsilki,conesncben ammasithaenthét equitaient ratRef efedhe
Exanpl e. A proper a e.r n pour ed
into the jig V\herhéﬁ%%#% QEOS %let'?éljéé&%’ ngggg%ﬁ%t%ﬁ%{?n@ﬁper a%dr\eﬁ ank at
100[ err] C f oR08 rgneapds tponthe alkepyhgndwp dinl cospenenbber) awypaangeofiren

the thernoplastiq 251 k@Sknosheet. In this way, there were obtained

speci néns as shown in FIG "1, which was tested for adhesion as in

Exanpl e (c) a catalytic amount of an addition reactlon
catalyst, '

(d) 0.1 to 50 parts by weight of an adhesive agent, and
15 (e) 0 to 50 parts by weight of finely divided silica

having a specific surface area of at least 50 mzlg.

11. The integrally molded part of claim 10 wherein the
adhesive agent is an organosiloxane oligomer compound having

20 3 to 50 silicon atoms in its molecule, having at least one
hydrogen atom directly attached to a silicon atom and a
group selected from the class consisting of a substituted or
unsubstituted, mono- to trivalent, aromatic ring-containing
group, ester group, epoxy-containing organic group,

25 dialkoxysilyl group, trialkoxysilyl group, dialkenyloxysilyl
group, trialkenyloxysilyl group, and acid anhydride group.

12. The integrally molded part of claim 10 wherein the
adhesive agent is an organosiloxane oligomer having 2 to 20
30 in its molecule, and at least one SiH group in a molecule
and a group containing 1 to 3 substituted or unsubstituted
mono~ to trivalent aromatic rings of phenyl or phenylene
skeleton or an alleene group having 2 to 30 carbon atoms.

This Sheet Has Been Re|ilaced




1. The results are shown in Table 2. For conpari son purposes,
speci nens as shown in FIG 1 were prepared by the sanme nol di ng
proocedure under the sanme 30 conditions as in Exanple 4 except that a resin
bl end of 100 parts of the ABS resin and 1 part of the pol ybutyl ene
terephthal ate oligoner termnally nodified-gsth an allyl ~ group was used
as the thernoplastic resin. The speci nens wer e exam ned for adhesion by

the same test as‘rm&ng‘ﬁIé5RE§§§E§%§%&§?‘I‘§&Q§“F&H U88' f82" INTERGRAL

Conpar at i ve. MOLDING WITH SILI BBgaﬁ%PeENEF%RALga%%P%ES:D 4?%RTS
Adhesi ve agent (11) bonded separated 5 Adhesi ve agent
(rrer) bonded separ at ed Adhesi ve agent (1V)
bonded separ at ed "bond ABSTRB&Ts t hat the adhesive
strength was over 25 kgf/cnferr] and the cohesive failure of the .
silicone rubber 10 occurred gy a.tensi] e shear ,aghesive test according to
JI S K-6850. astlg LIRSl fATROSityen ERGRBTL31ng o100 parts
Preparati on of therwsighasoifcapehgmopldstiiec aeisjamendld tonlaipams by
unsat urated groyp.. 0l rj.zatl d

9 l“%%&¥t of a %gggﬁgbg¥gyﬁ%gﬁﬁ?é ég?ﬁoﬁérp£8ﬁQ4fﬂ¥iqa%.1 to

1, 9-decadi ene s carrie g a propylene
pol ymeri zi ng 35% by weight of an aliphatic unsaturated group is molded
: with silicone rubber to form an integrally molded part. The
10 thermoplastic resin composition maintains the inherent
properties of the thermoplastic resin and firmly bonds with
silicone rubber. )

Figure 6



catal yst based on a Ziegler-Natta catalyst of titanium trichloride.

The random copol yner had a nunber average 20 nol ecul.ar wei ght of 4,800 and
cont ai ned 1% by wei ght of an al i phatic unsaturated group cal cul ated as
a vinyl group. Mol di ng ‘A resin blend of 100 parts of a
pol.ypr qpyl ene resin contai ning substantially no aliphatic unsaturated
groups and 25 a number average nol ecul ar Wéfght of about 100,000 and 5
parts of the pol ypropyl ene oligonmer nodified as above was admtted into
an injection nolding nmachi ne where the resin was pl asticized at

250[ err].C and then injected into nultiple sheet - shaped cavities of a
nol d. The injection nolding 30 conditions included an injection tine of 6
seconds, -a cooling tinme of 30 seconds, an injection pressure of 1,000
kg/cnferr] , a clanping pressure of 35 ton, and a cavity t enper at ure of
80[err]C. Aplurality of sheets of 25 mm x 100 mm x 2 mmthick were
obt ai ned. The sheets were set in ajig 35 for formng a tensile shear
adhesi on test specinmen. Separately, silicone rubber conpositions
wer e prepared by adding 2 parts ':i(ﬁig olhp of formula (I1), (I11)
or - 33- : (I'V) as an adhesive
agent to 100 parts of the liquid addition curing type silicone.rubber
conposition obtained in Ref erence Exanple. A proper anount of each
silicone rubber conposition was poured into the jig whereupon it was
heated 5 in a constant tenperature tank at 100[err]C for 8 mnutes for
curing the silicone rubber conposition to the thergmopl astcc

) |
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)
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125 ’ 38mm
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resin sheet. In this way,

shown in Table 3. 10
FIG 1

For

t he pol ypropyl ene resin and 1 part

ol i goner was used as the thernoplastic resin.
es

exam ned for adhesion by the sanme t
in Table 3.
Conparative 20

Adhesi ve agent (I11) bonded
(rern) bonded separ at ed
bonded separ at ed 25
strength was over 25 :

silicone rubber 0C C Uxfed!

JI S K- 6850. 30 Exanpl es

A co-injection nolding nmachi ne
FIG 2 was used. In this nol éi
at nozzles 1 and 2 which are

of the

there were obtai ned speci nens as
FIG 1, which was tested for adhesion as in Exanple
compari son purposes,
were prepared by the sanme nol di ng procedure under the sane
conditions as in Exanple 7 except that a resin blend of 100

2fdifi ed

Exanpl es
separ at ed

shown in
1. The results are
speci nens as shown in

parts of
pol ypropyl ene

15 The speci nens were

Hﬁ gabove The results are shown
e

7- 9 Exanpl es 7-9

Adhesi ve agent

] hesive agent (1V)
ans that the adhesi ve

lure of the

test according to
anples 10-11

nmeans as .shown in
&ion nmeans termnate
as sh@n in FIG 2.

nozzl ef 2 ext ends
ce The nol d
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- 34- hal f 4 whose inside surfaces are recessed to define two

cavities 5 and 6 when nated.
pol ycarbonate resin

A resin blend of 100 parts of a
cont ai ni ng substantially no aliphatic.unsaturated

groups and 5 a nunber average nol ecul ar wei ght of about 15,000 and 5

parts aof -a pol ycarbonate ol i goner term na

i sopropenyl group (isopropenyl group cont
aver age nol ecul ar wei ght 2,100) was admtted
means where it was nelted at 290[err]C 10 and injected into the cavity 5
7 as shown in FIG 3. The
"nj ection time of 6 seconds,
cooling time of 35 seconds, and a tenperature of 100[err]C at t he

through the nozzle 1 to nold
i njection nolding

cavity 5 and left nold half 3. 15
renmoved to open the
wi th the nol ded
hal f 4 was nat ed agalnqyﬁ
rubber nolding cavity betweesdth
sheet 7 and the cavity wall of t
4, In this state, a ble
curing type silicone rubber %onp
conmpound of forrmula (I11) or
nozzle 2 to nold a rubber sheet
in FIG 5. The i nj ection nol
of 6 seconds, a curing time
t enper.at ure of 100[err]C and a
120[ err] C. The above-mentioned t
conposi te body consisting of 7
whi ch were both di mensioned 2.5
shown in FIG 6. The

—

conditions inclu

nol d. The | eft
resin sheet 7 retai ned

\ <

2

I

EIG:

Th

d

Pas

nodi fied with an
4% by

wei ght, nunber

into the upper injection

he right nold half 4 was
|3 was rotated 180[err]
its cavity. The right nold

frgqa Sili cone
he §20 nol ded resin

p- liquid
F

4 as shown in FIG

addi tion
1 part of the

ded t&rough the

psi n sheet 7 as shown
ledJjan)inj ection tine
red—hald
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ature of 30

SS sulted in a
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conposite nol dings using the silicone rubber conpositions 35 containing 0.5
and 1 part of the conpounds of fornulae (I11) and (IV) all showed a
firmbond at the joint and were - excel l ent in dinensional precision and
productivity. : - 35- For
conpar i.SOR pur poses, conposite bodies as %pim1jr1 FIG 6 were prepared
by the sanme injection procedure under he sanme conditions as above
except that a resin blend of 100 parts of the polycarbonate resin and
13 parts of the 5 polycarbonate oligonmer termnally nodified with an

i sopropenyl group was used as the thernoplastic resin. They wer e

exam ned for adhesion to find poor curing of the silicone rubber at the
interface with the resin. 10 Japanese Patent Application No. .
337186/ 1994 and 202815/ 1995 are incorporated herein by reference.

Al t hough sone preferred enbodi nents have been descri bed, many
nodi fi cations and vari ati ons may be nade thereto in the light of the
above teachings. It is 15 therefore to be understood that within the scope
of the appended cl ains, the invention may be practited otherw se

than as specifically described.

FIG.6




R Coarss #&
CLAIMS: 1. - A thernoplastic resin conpositijon FEFLASEMEN" Attegral 55

mol di ng wit jLi riubber, conprising 100 E’ Pessrigiomepght .of toapddefiSt..
t her mopl ast ﬂiﬂ“&“ﬂﬂiiﬂ\“mmﬂr nunber average!n$leural weight 2f ol R0
to 200, 000 by 5 weight of afsi@c@nﬁ:&ifa;ﬂ@x nEgkastisg fgg@ggn
containing 0.1 to 30% by weight of an 36 al i phaiii-thamsat ur gy .gl__g‘rggu&gg@d
havi ng a nunber average nol ecul ar wei ght of ¢ 250 to 8, 000. Z.

The t her nopl GLAMS: s 1 conposi tion of claim wheretn @IaeR{: kS

t her nopl asti g respjlpi 0 : @.L“g' 'ﬁeﬁf

styrene 10 ?'esi né,rth%'g@ﬁe‘%%%r%éﬂres %’g,ﬁﬁg ypre(c:)igyl e eare5| i , acry
resins,. pol ynsbbepnedmprising 160 parts hyolviight of @nfirst thierpidpiastie! resire having a
pol ybutyl ene terephthal ate resins, | ene oxi de resins,

) pal hen&
bol ypheny! crBUBRET AYerages melecuian weight of 0,600 ta 200,000 apd 2-ta 23 mets byid

liquid crygstal: | r | B 1 £54foy] ; ted
fromthe gr oﬁ’lﬁ'ﬁ?g@ﬁﬁdﬁo&?ﬁ@?’%ﬁ?é& ‘ir:'c po i?/‘?yr g'(;lng)tsgﬁoé’l %gvr%qgtsadlé?

t her nopl ast i aliphdticagisaturated)groupsandihevingea mapibes averggs molequareweight of

ol i gomers. 3. The thernoplastic resin conposition of claim1l wherein
the silicone290 10 8Qher is a cured product of an addition curing type

silicone rubper Cfﬁ@‘)?l‘lérhﬁblastic r%gmf”éoﬁhﬁgsd'tion of cIFim,.( Aherel? Othdofilst DY
wei ght of an alkenyl group-contal ning or ganopl ysi | oxane, _

(b) an or dgtheonpplastie nesih\is sélected:frorathe graup censisting\.of ABSrregims, styrere ons
each attached to a ?i l,j con atomin nol ﬁcul e, Jin suc? an amount that  the
equi val eﬂ rnf?m,cnoxﬂbvlﬁyerr&am ROYRrIRYIGRe LGSING, acL/ rFPIB? a?'ré}ﬁ? €is,
Si H gro i ' 4.1
Co 5. 0: 17" peresins? Bolfeylehs) lerpfitalatd Ry IkiybutpengToreattAtiale 185fts

cat al yst, polyphenyleiel oxided reising pdalyphenylens sulfidghresifs, polysiifone resingent |

g sparheens, s R o il SR i 1
t her nopl ast | SeleBRHTrGANRS fouplcotsisting’ 6F therfn® lﬁsﬂc?&yﬂﬁ@ﬁét\éeo@%mé’r@?”t
to 50 ‘si s I N

I s an organosi | oxane ol 1 goher conpound havi ng I con at

i ts nol et@l ethelmoplagtia polyester aligomaerd; ane thermoplasticepolypropyleneeligomers.

S LLCOn eq BLOM RS RefthgiBsfE'r85h"dompBBibR of bR OWhbsih e Liione
rubber is a cured product of an addition curing type silicone rubber composition

AT

comprising
(@) 100 parts by weight of an alkenyl group-containing
20 organoplysiloxane,

(b) an organohydrogenpolysiloxane having at least two hydrogen
atoms each attached to a silicon atom in a molecule, in such an amount that the
equivalent ratio of the hydrogen atom attached to a silicon atom (that is, SiH
group) to the alkenyl group in component (a) may range from 0.4:1 to 5.0:1,

25 (c) a catalytic amount of an addition reaction catalyst,

(d) 0.1 to 50 parts by weight of an adhesive agent, and

(e) 0 to 50 parts by weight of finely divided silica having a specific
surface area of at least 50 m?/g.

4. The thermoplastic resin composition of claim 3 wherein the adhesive

30 agent is an organosiloxane oligomer compound having 3 to 50 silicon atoms in
its molecule, having at least one hydrogen atom directly attached to a silicon
atom and a group selected from the class consisting of a substituted or
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- 37- uns ' mono- to trivalent, aromatic ring-containing
group, ester g epoxy- cont ai ni ng organi ¢ group, dial koxysilyl
group, trial ko 8”[&,’ MH'H di al kenyl oxysi | yl group,

trial kenyl oxysi cid anhydride group. 5 5. The

thernopl astic resin conp05|t|bn of claim3y wherein the adhesive agent

I s an organosi | oxane oligonmer having 2 to 20 silicon atons in its
nol ecul e, andnsibstitted, ianosite; thyajant, |aﬂomaﬁ§|rm9u¢@tawmgagmgestemmm ng 1

phenyt o+ SPSXy-ERBIING S pideftiET ofRRS cleonveid Sbur BRE M el

carbon -at OWBdlal(ényﬁ)xymM@ronp emaﬂdehyldxvélmgrmm tarf a@idtérmydﬁ&é@bup resin

conmposi tion as set fort claim1 and silicone rubber. The
integral | § nBi dedTbﬁrﬂ‘eH’f‘OEhﬁ'&@nTGSW@'BPQS@QT‘ d’ffﬁ‘-'?'ﬁ! 3 whereip| thet a@hes;\se n

s a polycar | I r a 6
wherein said §| rs? taﬁ'go'? a'i'%ss"? f‘%ner} eoslﬁréﬁl%nhggﬁ‘g yprog%%céﬁegtrogé? f}ih ité“

9. The i nt sledule, and dekastrdneosnl-l:gmup in awmlecmletém! aigroupreontaihingr1is a
cured product of an addition curi %p% ype silicone rubber conpositon
conprising to 3 substituted,pr ungybstitutgd: mongy to {valant asematic ringscofiphenyl or

gr oup- cont-ai Y,

or ganohydr og@jr‘l%}gfl?/gel Fogfgg@'pﬁgghnaahg?ﬁ?g%"f&ﬂ avaer B‘égg cg{ ol atoms. each

attached{0o @& si |An<integtailylmoldedrmhaiﬂd thermoplastid resin eompo*sntibhaats seft forth
equi val ent ratlo of th dro? atom attached to a silicon atom (that is,
Si H gr ofipslaim 1 gllicane | u@?@fup in conponent (a) may range fromO0.4:1
to 5.0:1, |

cataiyst, 25 Thpiedralyfaiabgphidt i S tneleid @qﬁ*aﬁ*gﬁﬁzé@?%ﬁ%%ém
and - is a pelycartibriate $8sipart s by wei ght of finely divided sili ca

h fi f
oY eataf 5o ecTomn oS Bafor et et hdmmoragie oo
or ganosi kgexage, Ebwgpéwleﬁ@mffnd having 3 to 50 silicon atons in its 30

nol oecul e, havi east one hydrogen atomdirectly attached to a silicon
at om and9.a gr'ﬁhe intelgealtyethdidedhparteofctiabs 6 whereinithg silicanes ubbiertistaed or
val ent, aro tlc r

caster. gor oupbiredargduclor aaddiion wift e Sicsneubbe; Sombastan S
trial koxysilyl gr@yp. 100 parts by weight of an alkenyl group-oontalnlng
organopolysiloxane,

20 (b)  anorganohydrogenpolysiloxane having atleast two hyrogen atoms
each attached to a silicon atom in a molecule, in such an amount that the
equivalent ratio of the hydrogen atom attached to a silicon atom (that is, SiH
group) to the alkenyl group in component (a) may range from 0.4:1 to 5.0:1,

(c) a catalytic amount of an addition reaction catalyst,
25 (d) 0.1 to 50 parts by weight of an adhesive agent, and
(e) 0 to 50 parts by weight of finely divided silica having a specific
surface area of at least 50m?/g.
10.  The integrally molded part of claim 9 wherein the adhesive agent is an
organosiloxane oligomer compound having 3 to 50 silicon atoms in its

30 moloecule, having at least one hydrogen atom directly attached to a silicon atom
and a group selected from the class consisting of a substituted or unsubstituted,
mono- to trivalent, aromatic ring-containing group, easter group, epoxy-
containing organic group, dialkoxysilyl group, trialkoxysilyl group,




38 di al kemytoexysityt—group, trial kenyl oxysilyl group, and acid

anhydri de group. tegrally nol ded part of claim9 wherein

the adhesi ve agjm\“l “lai“mm'm“ anosi | oxane ol i goner having 2 to 20
ilicon atons i g nol esul &, and at 5 |l east one SiH group in a nolecule

and a group containing 1 to 3 substituted8or unsubsti tuted rmno- to

21 kyl ene. gr SUBIRRVINYSH! gioub EialenplonBg Broup, anaci AREYEe G5BMRs | o
thor mopl ast 1 b eor e iategrally'motlest Gk rlefait dtierBin the adigive RGERCK an, ; .
resin corrposotgamsméxaneaohgdmahbaeng 2 he 20 siticon atoms firritsomioleniule;; arebiab has
Fhormopl a5t | EAEEePR SI0/858up 1o A TBplectls #id 2 greneicontaifiagsbia substiuted or T°
Linsat ur at ed. JRUBSRUER NG I Qer fromatkiHiags of herdh Br BhofiBhe Skeleton

claim 1 wherei ansdkylersegroup havingthte Bﬁmlaabm atoms.i n has a nunber average

| | ht 00 t th | f
Tomosi o1 on ™| Hhe TRamisiasic. st composiop.aciaine,a IR In oMb 8find

has 4 to 20 ﬁlb's%%Bﬁdftﬁefﬁoblﬁsﬂlé Fedi? i£8 46910 Parts by weight.

10 13. The thermoplastic resin composition of claim 1 wherein the first
thermoplastic resin has a number average molecular weight of 15,000 to
100,000.

14. The thermoplastic resin compositon of claim 1 wherein said second
thermoplastic resin contains 2 to 30% by weight of said aliphatic unsaturated

15 gfoup. |
15. The thermoplastic resin composition of claim 1 wherein said second
thermoplastic resin has a number average molecular weight of 500 to 5,000.
16. The thermoplastic resin composition of claim 4 wherein the
organosiloxane oligomer compound has 4 to 20 silicone atoms in its molecule.

20




