SPECI FI CATI ON RUBBER- METAL LAM NATE TECHNI CAL FI ELD [0001] The present
»invention relates to a rubber-netal lamnate, and nore particularly to a
nitrile rubber-metal |amnate for use as an effective seal material, etc.
BACKGROUND ART [0002] Nitrile rubber-netal |am nates conprising a netallic
sheet and a nitrile rubber vul canizate |layer formed thereon through an
adhesi ve, as disclosed, for exanple, in the followng Patent Literature 1,
have been so far practically used. Patent Literature 1 : JP-A-2000-6308

[ 0003] Tetranet hylt hi uram di sulSRECIFMCATHEDNr TT, a product of

Quchi - Shi nko Chem cal Co., Ltd.) has been used as a vul cani zation pronoter
in the NBR conposition toRWYB METALeLAMINATEayer, where dangerous

subst ances ge,?}%r ted therefrom such as not only N nitrosodi et hyl am ne,
but al so N ni 6&5@1@%?‘%@& N ni trosodi butyl ani ne,

N-ni t r osopi peiraiggi ﬂe, N-ni trosonor pholine, N nitrosonethyl phenyl am ne, and
N- ni t r osoet hyld9Rdhy ITha Beeseqteinsensions relates he a tubbai-meahilassnatei ch are
controlled jtens under Artyi cle Ng, 552 (TRGS552) of Technische Regeln fur
Gef ahr st dt1% M8, RAREWRA 9 i gitrilsr rubhercmatalalamingie aforowse @8 almnger ous

substance%cﬁgd al )Zo in ggtrtl%r oll ed substances set forth in Poll utant

Rel ease af §F&fef® ¢ (PRTR), and are now subjected to voluntary

rovide a rubBaCHEOOTNBART.G Thyai cal properties w thout using any
vul cani zat | OrIO@bQFDE\ﬁEﬁleC%‘ggt?ér?mggalgfa%{n%ttieg %o&%%srig!gl 8 dmgyaqﬁgas %2% set 1
and a nitrile rubber vulcanizate layer formed thereon through an adhesive,
as disclosed, for example, in the following Patent Literature 1, have been so
far practically used.
Patent Literature 1 : JP-A-2000-6308

[0003] Tetramethylthiufam disulfide (Noccelar TT, a product of
Ouchi-Shinko Chemical Co., Ltd.) has been used as a vulcanization
promoter in the NBR composition to form a nitrile rubber layer, where
dangerous substances generated therefrom, such as not only N-
nitrosodimethylamine, but also N-nitrosodiethylamine, N-
nitrosodibutylamine, = N-nitrosopiperidine, N-nitrosomorpholine,  N-
nitrosomethylphenylamine, and N-nitrosoethylphenylamine, are classified
into the nitroamines, which are controlled items under Article No.552
(TRGS552) of Technische Regeln fur Gefahrstoffe, German Law setting
forth technical regulations on dangerous substances, and also in controlled
substances set forth in Pollutant Release and Transfer Register (PRTR),
and are now subjected to voluntary reduction.

[0004] Thus, a NBR composition has been now desired, which can
provide a rubber having desired physical properties without using any

vulcanization promoters capable of generating controlled substances set




forth in TRGS552, PRTR, etc. such as 2-(N, N-diethylthiocarbanoylthio)-

+ benzot hi azol e, 2-(4' -norpholinodithio)benzothiazole, N oxydiethylene-2-
benzot hi azol yl sul fenam de, tetranethylthiuramdisulfide,
tetraethylthiuramdisul fide, tetrabutylthiuramdisulfide,

tetramet hyl t hi uram nonosul fi de, di pentanethyl enethiuramtetrasulfide,

pi peri di ne pent anet hyl enedi t hi ocar bamate, zi nc di net hyl di t hi ocar bamat e,

zi nc di ethyl dithiocarbamate, zinc dibutyldithiocarbamate, zinc N-ethyl-N
phenyl di t fortke danbERGIS5527 iIPRTR; peat sudt hyl 208N tdietinathisembam@oeiiom

di butyl di t hi ocar bamat e, copper di nmethyl dithiocarbamate, ferric

di net hyl dpenrosbiazblena €4’ t ehoxpliakimodittib)pedizothiazde b Avakediethylene-2-
trinethylthiourea, etc. DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY
THE | NVENI§raqthivgol] The sfesemide, t he petsemthyivhéwtamn i s disuffidyi de a
nitrile rubber-petal |am nate for use as an effective seal material, which
conpr i sesteiraptpglthivrasmeet adpudfidesbber Itetrabutydthiedtaon t he distilfidd,c sheet

wi t hout | owerin |.cani zat e physical properties or vul canization rate and
also wit ﬁ@ﬁ’falﬁ%‘%@x 1Y mqr&@@iﬁﬁlmedlmﬁ@mﬁhwemwwb& datrasulfede,forth in

TRGS552, PRTR,..etc. MEA OR SOLVI NG THE PROBLEM [ 0006] The object of the
present i W‘éﬂfii%pﬁ%‘@%‘g&é’&%@ opgrbamatep e dupethyldithivsarhamaie h
Choet . ¢ HARF (BB IEBERE R Rt e dLbHA A OCRERR Bl CBRE BB | o ng
(4300 Al o A by bt LB
comoun SRR RRPLARE oo U A evatn i o,
2 dimethyldithiocarbamate, tellurium diethyldithiocarbamate,
trimethylthiourea, etc.

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0005] The object of the present invention is to provide a nitrile
rubber-metal laminate for use as an effective seal material, which
comprises a metallic sheet and a rubber layer formed on the metallic sheet
without lowering vulcanizate physical properties or vulcanization rate and
also without generating nitrosoamines as controlled substances set forth in
TRGS552, PRTR, etc.

MEANS FOR SOLVING THE PROBLEM

[0006] The object of the present invention can be attained by a
rubber-metal laminate, which comprises a metallic sheet and a rubber
layer formed on the metallic sheet, the rubber layer being formed from an
NBR composition comprising (A) 100 parts by weight of nitrile rubber, (B)
0.1-5 parts by weight of sulfur, and (C) 0.5-10 parts by weight of at least

one sulfur donor compound selected from tetrabenzylthiuram disulfide,

tetrakis(2-ethylhexyl)thiuram disulfide, zinc tetrabenzyldithiocarbamate,




and 1, 6-bi s(N, N-di benzyl t hi ocar banodi t hi 0) hexane, and preferably the NBR
conposition further containing (D) 3-100 parts by weight of silica and (E)
60- 200 parts by wei ght of al um num oxi de having an average particle size
of 0.1-10,u m as a rubber layer-form ng conposition. EFFECT OF THE

| NVENTI ON [ 0007] The present rubber-netal |amnate can be effectively
formed w thout generating various nitrosoam nes as controlled itens set
forth in TRGS552, PRTR, etc., w thout |owering vul cani zate physi cal
proper t i eand adB-bis(NaNidibenzyithiaterbduiodighiophsxasie] oandf paefeuiilgr thayer onto
a netallic_sheet. BEST MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0008]

Acryl oni t NBR compasitionefurtho! goméaimng{B) 3300 pgris lsowbigladf dlicyhadi tril e
content of 18-48% preferably 31-42% and a Money viscosity M1+4(100C)
of 30- 85, (For&d-2Pamarts by rweightrofmdugsodmoxienhavinigean wybeage phBReof
Conponent .(A), where commercially avail able products can be practically
used di re%???fgsl‘&éﬁ% phanubher layepifoedingeqmpesitionl e content is |ess
than 18% the | ayer towards the adhesive used

| veness of the rubber
for rubber Ia@g‘w‘iid(ﬁgfmmIWN@éo%satisfact ory, whereas when the

conbi ned acrytO@@iiri e content ts nore than 48% the cold resistance wll
be deterioratd®q7 PYRsenb sHbher; metak laminate cansbe pHfactzeely fhemed; ct i onal

abrasion resistance will be unsatisfactory, whereas when the Maney
vi scosi tywﬁim}’r%rg@n?’f‘ghn%é’?mpﬂé RHEOSAEPIIReE ﬁswwrﬁfedd@@m #tatorth 120009)

corbi nat | DRCHPER AL RAT VURRAN JaPFOReLye e Pheeceppnarbes |
0.1°5 partle BiRhith bile EnR RaERHoh sl FlPRTaRRE ont BmBtalide s or *
100 partgphy wei ght of NBR Wen the sulfur is used ina 3
BEST MODES FOR CARRYING OUT THE INVENTION
[0008] Acrylonitrile-butadiene copolymer rubber having a combined
acrylonitrile content of 18-48%, preferably 31-42%, and a Mooney viscosity
ML,,,(100C) of 80-85, preferably 40-70, can be used as a nitrile rubber
(NBR) of Component (A), where commercially available products can be
practically used directly as such. When the combined acrylonitrile content
is less than 18%, the adhesiveness of the rubber layer towards the adhesive
used for rubber layer lamination will be unsatisfactory, whereas when the
combined acrylonitrile content is more than 48%, the cold resistance will be
deteriorated. When the Mooney viscosity is less than 30, the frictional
abrasion resistance will be unsatisfactory, whereas when the Mooney
viscosity is more than 85, the kneadability will be deteriorated.
[0009] Vulcanization of NBR can be carried out by sulfur
vulcanization, or in combination with any other vulcanization system such
as peroxide vulcanization, etc. Sulfur as Component (B) can be used in a
proportion of 0.1-5 parts by weight, preferably 1.5-3 parts by weight, on the
basis of 100 parts by weight of NBR. When the sulfur is used in a




proportion of less than 0.1 part by weight, the cross-linking density wll
be lowered, with the result of deteriorated abrasion resistance, where

fl ashes of rubber generated by conpression will be a problem whereas when
it is used in a proportion of nore than 5 parts by weight, the rubber
hardness w | be increased, resulting in deteriorated sealability. [0010]
Sul fur donor conpound as a vul cani zation pronoter of Conponent (C) is at

| east one of Tetrabenzylthiuram disulfide having the follow ng chemi cal
formul a : praporgeR of lesHIAMNOT Fald- 15 Meight, € cké¥s-linking density will be

Tet r aki s(2- et hgl hexyl )t hi uram di sul fi de having the follow ng cheni cal

fornul a : logmusdCwiid tlgHBetHR ofdRtc@iRatiil GhPaSof reRiSt ke hirhdpblX {3HRsCH3 f1 |
NG S-S-CN__CH3-CH2- GH2 CH2- CH CH2 H2C- CH CH2- CH2-CH2 CF43 (Q2Hs C2H5

Zi nc t et r elowbher geneiratesk bacamprassiomgvillhke oprobiémy wheesh< atheoitnikl a
(JJCH2 S SNGCSZn-S-CN 1,6-bi s(N, N-di benzyl t hi ocar banodi t hi 0) hexane
havi ng t hBS4%in gviptegoridere of cagref Granibaparte bpSveightNthe Kubl®iShafhsg S-S 1 /

will be increased, resulting in deteriorated sealability.
[0010] Sulfur donor compound as a vulcanization promoter of
Component (C) is at least one of

Tetrabenzylthiuram disulfide having the following chemical formula :

Tetrakis(2-ethylhexyl)thiuram disulfide having the following chemical

formula :
CzHs CzHs
CHy~CHy~CHy~CHyCH—CH § HaC-CH-CHg~CHp~CH,~CHy
N-G-5—5-C-N
CHg~CHy~CHy~CH~GH—CH, HoC~CH-CHy~CHz-CHp-CHy
CyHs CzHs

Zinc tetrabenzyldithiocarbamate having the following chemical formula :

CH H
te s s mo—{ )

N-C~S—Zn—8-C-N

s
O 70

1,6-bis(N,N-dibenzylthiocarbamodithio)hexane having the following

chemical formula :




whi ch can be used in a proportion of 0.5-10 parts by weight, preferably 1-5
parts by weight, on the basis of 100 parts by weight of NBR The nore the
vul cani zation pronoter is used, the higher the vul canization rate, enabling
t he vul cani zation to take place for a shorter tine, but the storage
stability of the rubber conposition will be deteriorated, resulting in
accelerated gelation of the rubber paste. [0011] Besides these 4

vul cani zation pronoters, other vul canization pronoters incapable of
generating nitrosoari\nes as controtked itens of TRGS552 can be used
together with theQ!!’ ani zation p pters of Conponent (C) as the
essential conponent;~whi ch can i nct+ude, for exanple,

N- cycl ohexyl - 2- beRzot®i azol yl sul$enani de, N-t-butyl-2-benzothi azol yl

sul f enani de, N 'Nrﬁicyclohexyl-S»U¢nz-—- azol yl sul fenami de,

hexanet hyl e@‘rﬁm’ n®-Sn{BH N1S-e8 dehyeq line, N,N' - diphenylthiourea,

N N' -dieth hiourea 1, 3-di-o-tolyl guar dine 1, 3- di phenyl guani di ne,
-o-tol yl‘g ani of dicatechol borate, 1-o-tolyl biguanide, zinc

butyI xant’ E@ﬁa‘i eziu‘ﬁ il%aprrr@mrtxcah@ﬁ@@eh%pérts&y Welgiénpmfhrdzlmllyli

or its zinc salt, etc. preferably

Ot B S SL Pt o Fun et ponis s Fonbresboy T hese
croser || ARG RRER O RER s Wl Jhe dithen e fkaniatonorie, ghAbkRE t he

vul cani za o bt E7alidp W REe ard s 2 'p%t%? Gie. bihche sfiuae sGRBDy
2 mor captanek SR o?m%ORR%OEf 3l Broflobosiiart seBfine ing aovelomarnd

density, dodion sf tigr ulcanlzatlon rate can be obtained thereby.
Si ngl e use of ot{]er vu zation pronoters than Conponent (C) results in

a lower vul cqopzgfti B@sﬁi@% E{hé&g 4f\adll:§nfz8tiioﬂcﬂr%%§&ers, other vulcanization
promoters incapable of generating nitrosoamines as controlled items of
TRGS552 can be used together with the vulcanization promoters of
Component (C) as the essential component, which can include, for example,
N-cyclohexyl-2-benzothiazolyl sulfenamide,  N-t-butyl-2-benzothiazolyl
sulfenamide, NN 7/ -dicyclohexyl-2-benzothiazolyl  sulfenamide,
hexamethylenetetramine, n-butyl aldehyde aniline, NN '/ -
diphenylthiourea, N,N ’ -diethylthiourea, 1,3-di-o-tolylguanidine, 1,3-
diphenylguanidine, di-o-tolylguanidine salt of dicatechol borate, 1-o-tolyl
biguanide, zinc butylxanthogenate, zinc isopropylxanthogenate, di-2-
benzothiazolyl disulfide, 2-mercaptobenzothiazole, or its zinc salt, etc.,
preferably sulfenamide-based vulcanization promoters.

[0012] Simultaneous use of these vulcanization promoters can
increase the vulcanization rate and cross-linking density. When the
vulcanization rate is so high that the rubber composition is scorched by
simultaneous use of a sulfenamide-based vulcanization promoter, the

vulcanization rate can be made lower by further addition of di-2-




the crosslinking density, so that the rubber vulcanizate will have a poor
. abrasion resistance, and the resulti ng rubber-netal |am nate having a
rubber |ayer of the rubber vulcanizate wll undergo rubber breakage and
fl ow when conpressed. Thus, the single use of other vulcanization pronoter
i's not desirable. The other vul canization promoters, which can be
si mul t aneously used together wth Conponent (C) are in a proportion of not
nore than 10 parts by weight, preferably 1-7 parts by weight, on the basis
of 100 paberzathiamelyghtdistilfideR. off 024BbrdapeFiwIEDthiaB)leastibryty Canipiud agent
and Conpopent (C) as a vul canization prompter are added to NBR as
essent i al lossring the sross-linking demsity thBess, das pptianuausuleanizatiod Rgeagent s
usual l'y used in the rubber industry, for exanple, a reinforcing agent such
as silicatambeRPtrinedshereby. adinglatise afaitbenmitcanbartadepranoters ahn! | er
such as talc, clay, graphite, calciumsilicate, etc.; a processing aid
such as s %‘&PPE‘Q%%@),Q resls in @ lover, vulsantdation vabe, ard dails o 1acnegisapgep: or

' ' nesi um oxi de, hydrotalcite, etc.; an antioxidant ;
o Pl act | CECrOSHKiag GPBEY|Sos Bhtcthe ribbe: vubamvisseapii e glopr added
t hereto. ove all, silica and alum num oxide are preferably added thereto
to irrprof@)q'f"ﬁ’é’naﬁ?%ﬁﬁaﬁweré’éﬁ tthﬁc@sﬁlféi{lg H@brﬁﬁh?%ﬁaildﬁéryﬁlgt?%ﬁ?tMe

[ r,.1001 An rasi on-r.esi st nitrile rubbe
282;3;:/? iJ8%%$6Ja§’?re8€ h?%&& ot chﬁ!’éﬁartéc‘tfaﬂ undargo ruhb%mbfeﬂzhggg;%w@d 01/00
' NBR hayi n n a lonitrile cgntent o -35wm . %
ggr agobgzg&ﬁé ;leﬁgfﬁlﬁpresﬁfgca?gﬁﬂs’bﬁg%k§m§ use] Mo T\Aéﬁ“é‘mméﬁtl‘%lhrom um
i ' bon .bl ack is. discl osed, for exanmple, in

pat ent LFrORsPasiSn0t dpBrb. TR Qe Son Sish pa-wemowg}c i le
rubber - : ) ni tni ke rubber j | am nat ed onto_.the
netal s E?gﬁlﬂﬁﬁfr?e%?lﬁgg ﬁ’%}e eroggi?tg@elf Vol @Pﬂigggﬁpﬁébiﬁrq K2 a proportion of

not more than 10 parts by weight, preferably 1-7 parts by weight, on the

basis of 100 parts by weight of NBR.
[0013] Component (B) as a vulcanizing agent and Component (C) as
a vulcanization promoter are added to NBR as essential components in this
manner. Besides, various compounding agents usually used in the rubber
industry, for example, a reinforcing agent such as silica, aluminum oxide,
activated calcium carbonate, etc.; a filler such as talc, clay, graphite,
calcium silicate, etc.; a processing aid such as stearic acid, palmitic acid,
paraffin wax, etc.; an acid acceptor such as zinc oxide, magnesium oxide,
hydrotalcite, etc.; an antioxidant ; a plasticizer such as dioctyl sebacate, etc.
can be appropriately added thereto. Above all, silica and aluminum oxide
are preferably added thereto to improve the abrasion resistance and the
adhesiveness towards the adhesive layer.
[0014] An abrasion-resistant nitrile rubber (NBR) composition for
reciprocal motion-directed seals, which comprises 100 parts by weight of
NBR having an acrylonitrile content of 20-35wt.%, 30-100 parts by weight

of carbon black, and 5-150% by weight of chromium oxide on the basis of




rubber when used at high tenperatures and high specific pressure,

., resulting in lowered sealability. Where there are | arge tenperature
fluctuations, as in an engi ne-gasket region, fretting take place on the
contact surfaces between the engine and the gasket due to tenperature
fluctuations, thereby creating a |large shearing stress on the gasket. Thus,
peeling or abrasion of the rubber |ayer take place due to the friction

bet ween the rubber layer and the netallic sheet, resulting in peeling the

rubber | agter caabbnfblack i disaBEE, fHE e2hiBle, iﬁ%%h%ﬁ(;@éﬂﬂ%% Mol di ng
In

products fornmed fromthe NBR conposition’'as propose atent Literature

2 undergo such Rateat §stdratiedel DNJPaRG-14862 suffer froma problem of serious
rubber abrasion in the seal sliding region. [0016] To inprove the

frictional abfMHi5pn Te nishilerublsarietalthatikats whéreahyniddiesyidgrigt o in
this manner, but it is difficult in the afore- nentioned application to

prevent alemzigiabed ontopdel inetalotheetidpenetines eudlekyoestiow iod Peeliagdiftthen of
carbon bl ack. [0017] It has been al so proposed to apply a resin coating
agent of rybbeyt ethear lsedoet hirgkneenyeiryairey| and hégh nspeific prestiie, r ubber
surface to |ower the friction coefficient, thereby reducing the rubber
abr asi on.TeshHiRg én, lewered meolabshtyenc®Whercabhasi aireolargebbenpermtane i nst ant
has been . so far encountered as a result of peeling or abrasion of the
coating dyiitnationsas i amaensuwngaditr tekion, érditinge take pldiresiny¢hess

bet ween the rubber, and the adhesive, and also inprove the frictional

abr asi on PBEIC ifaces hetwrene the engine fandy the gasketedize to j@Dpetatirem t he
foregoi ng, viewpoint, it is preferable that an NBR conposition for a

r ubber - ngl‘h‘it“mﬁﬂ?%ﬂ‘@r%?%aﬁ&g}ﬁ g%ie shepegig/tessson thevaneketan Tidisesi ve

| ayer an% Eg@rovedt;rictiOQEL abr siogﬁgesistance characteristics w thout
gener at i Bg VAP JudPhrtPHs 8hirRcEubler: bater ofakey place due to the friction

between the rubber layer and the metallic sheet, resulting in peeling the
rubber layer off from the metallic sheet. This is a problem. Molding
products formed from the NBR composition as proposed in Patent
Literature 2 undergo such a large friction, and thus suffer from a problem
of serious rubber abrasion in the seal sliding region.

[0016] To improve the frictional abrasion of rubber, carbon black is
usually added thereto in this manner, but it is difficult in the afore-
mentioned application to prevent abrasion or peeling of rubber thoroughly
by single addition of carbon black. |

[0017] It has been also proposed to apply a resin coating agent of
polytetrafluoroethylene, polyethylene resin, etc. to the rubber surface to
lower the friction coefficient, thereby reducing the rubber abrasion.
However, such inconvenience as abrasion of rubber in an instant has been
so far encountered as a result of peeling or abrasion of the coating agent.
Thus, it has been desired to enhance the adhesiveness between the rubber
and the adhesive, and also improve the frictional abrasion resistance

characteristics of rubber itself.




Items of TRGS552, PRTR, etc. can further contain 3-100 parts by weight of

, silica and 60-200 parts by weight of alum num oxi de havi ng an aver age
particle size of 0.1-10,u in on the basis of 100 parts by weight of nitrile
rubber, besides the afore-nmentioned essential conmponents. [0019] Silica
(reinforcible silica) of Conponent (D) includes, for exanple, dry process
silica produced by a nethod of thermally deconposing silicon halides or
organosi |l i con conpounds, a nethod of thermally reducing silica sand and

ai 1 oxi di zi ng[00S]r eByeint ithe fGiddoitk GiewPSintelt 1Y BRaEFallh ! thad aPNgHCed by a
nmet hod of thermally deconposing sodiumsilicate, etc. Anmorphous silica can
be used, edmpesitiomfurchatibbedvabtaablenia6Usiving! 8" highka PikesiMiRss! LP (a
product of Japan Silica Kogyo Co., Ltd.), etc. can be wused directly as
such. Si | toyeatdavangadhegiecilhyer sind iepravel felctishalitab?@siod rad1giince00 n2/ g,
preferably about 30 to about 100 n2/g, can be usually used. Silicais

pr ef er abl ehgragtaridtiesy imdthomitngenefatimyy wrice Masgohandds ng apstrotledd

abrasi on resistance, though t he abrasion resistance is not better than

that of otemsafyTRGBE6R, BRAR etdtancturthempeantain Bel (dpats benwsizhitawar d t he
adhesive._{OOZO] These silica can be used in a proportion of about 3 to

about 10Blpnand 60-208 garts by efeighblof alboinuso okileabavingd@npavdragby
wei ght, on the basis of 100 parts by weight of NBR In a proportion of
| ess t harPariisiusize phOi 10y mepnytthe %latﬁis s10@@aatih byi weighdsofnnitirilaot be
obt ai ned, d eeling of rubber w || take place when exposed to frictional
abr asi on,ru‘%\%ﬁérlg*a?glqsﬁ%ﬁ ﬁ:f@%ﬁpﬁmtme_dfesm@afmpm. 100 parts by wei ght
(R Unber  SIETSS R LolE GRS el dne rubber elacti ity will be
m can bexabul Gl ERE sbsr abdberd Puremeiiad phthemalbderomponing n, the
silicon halides or organosilicon compounds, a method of thermally reducing
silica sand and air oxidizing the resulting SiO, etc. and wet process silica
produced by a method of thermally decomposing sodium silicate, etc.
Amorphous silica can be used, where commercially available products, for
example, Nipsil LP (a product of Japan Silica Kogyo Co., Ltd.), etc. can be
used directly as such. Silica having a specific surface area of about 20 to
about 200 m*/g, preferably about 30 to about 100 m®*/g, can be usually used.
Silica is preferable from the viewpoints of low price, easy handling and
good abrasion resistance, though the abrasion resistance is not better than
that of ordinary carbon black, but can improve the adhesiveness toward the
adhesive.
[0020] These silica can be used in a proportion of about 3 to about
100 parts by weight, preferably about 10 to about 80 parts by weight, on
the basis of 100 parts by weight of NBR. In a proportion of less than
about 3 parts by weight, the desired adhesiveness will not be obtained, and

peeling of rubber will take place when exposed to frictional abrasion,

whereas in a proportion of more than about 100 parts by weight the rubber




rubber |l ayer will be abraded by al um num oxi de particles, resulting in

. lowered abrasion resistance. Al um num oxi de can be used in a proportion of
about 60 to about 200 parts by weight, preferably about 80 to about 150
parts by weight, on the basis of 100 parts by weight of NBR Wen al um num
oxide is used in a proportion of |less than about 60 parts by weight, the
desired effect of the present invention on inprovenent of the abrasion

resi stance and the conpression resistance cannot be attained, whereas in a

propor t i ohandnewsveill Bago BiithaaGBe pabber BlaseRigill Belodneadabi lity and the
normal state physical properties will be deteriforated. Wthin the :

above- ment i onfD21] opddtiinunngde t e OBmPpohbEt ABITHAYR Ot Ufyerhde NMOr e
i nproved the abrasion resistance. [0022] Al um num oxi de %‘las a hi gher Mohs'

har dness, Particle sizet(daterntiabd dfy lgser diffraction) éf 0ar10 pak, PlefGabdF 04-5

silicate, i.e. 2, that are generally wused mnerals for rubber, and has a

hi gher coHpRee be usedi sWareyet bt avergge papeicld éice iy arseitRanWienmadded to the

rubber. Thus, NBR vul cani zates containing al um num oxi de can be prevented

from peel ihpesrlayepwidk beusbraded b erluntimpne sswde atarbictys, trespkimt ine and

hi gh specific pressure. [0023] Addition of silica and al um num oxi de havi ng

an aver aé@we fbtason iregistAn®, 1. Alominmm oxidetaain ke usbdén acpropattiahn an

equi val ent, .nechani cal strength (normal state physical properties), etc. to

those atdfAAheud fi?)n%aahqufgw) partsdy weighk, psefedally alwuthi) o abouie15Qbber

and can alﬁg inEJove t he brgsLon resi stance w t hout substanti al

det eri or A3T5H Ry Wedghh ‘b‘?o@@r ags oh 10Aeraradby aveighinofalNBRn dVhen

di stingui ﬁhed effect,on 9 ------------ R remar kabl e

reduct i o FUPHBL&X e Lt MRg @uad propestian; ofr less dhamy ahewt 60eparts bpr in
eelin e ecrease hes] veness towards the adhesive, as observed in

!to he cageq’g lgéﬁntgﬁeed%ﬁiﬁ‘?‘f ngl‘:to?% the Bgfﬁsegqt\g_%p\/gntion on improvement of the

abrasion resistance and the compression resistance cannot be attained,
whereas in a proportion of more than about 200 parts by Weight the
kneadability and the normal state physical properties will be deteriorated.
Within the above-mentioned proportion range, the more the aluminum
oxide, the more improved the abrasion resistance.

[0022] Aluminum oxide has a higher Mohs’ hardness, i.e. 9 than
that of quartz, i.e. 7, or that of Ca or Al silicate, i.e. 2, that are generally
used minerals for rubber, and has a higher compression resistance at high

-specific pressure, when added to the rubber. Thus, NBR vulcanizates
containing aluminum oxide can be prevented from peeling or flow of rubber,
when compressed at high temperature and high specific pressure.

[0023] Addition of silica and aluminum oxide having an average
particle size of 0.1-10 u m to nitrile rubber can attain an equivalent
mechanical stréngth (normal state physical properties), etc. to those
attained when single carbon black is added to the nitrile rubber, and can
also improve the abrasion resistance without substantial deterioration of

such properties on one hand, and can attain a distinguished effect on




[0024] Sel ection of silica capable of making the friction | ower and

. i nproving the adhesi veness towards the adhesive as a filler and addition of
al um num oxi de to the silica having a | ower abrasion resistance than that
of ordinary carbon black can inprove the abrasion resistance w thout

| owering the adhesi veness. Wul cani zates of such an NBR conposition can be
used as a rubber layer of a rubber-netal |amnate conprising a netallic
sheet, and an adhesive | ayer and the rubber |ayer, successively |am nated

onto one sémerkabloattusticiesn ehbbdiecrrking doe IDaREeribMtadd By had! dkc.
characteristics of adhesiveness between the rubber layer and the adhesive

| ayer andombnapeding ehies ttandecrofsddhadheblvencsaewairds eht. afROAGE, Fhe
present NBR conposition can be prepared into a nitrile rubber coating
agent by ebsszwed imphecasti ofimnglersglditionnf casbaoblaekt having a boiling poi nt
of not higher than 250C, for exanple, ketones, aromatic hydrocarbons, or a
m xture t her el024 t Kwlectione aflisHicaorapdhile rofkmeking ghof fricdivhy levesreand
ingredients by a kneader such as interm x, kneader, Banbury mxer, etc.,
or t hr ougfeRis¥ing bhe gdhesiveneysciomiards the ndbbsivecrat fillgr apdraddition dfe used
to formthe rubber |ayer of a rubber-netal |am nate conprising a netallic
sheet, arf &Hi%‘é%@ﬁfﬁay& thegilicachaving e laveareabrasion resistemce whanrthaber s
bei ng suggess'.veléel Iagi na}éled onto one side or both sides of the netallic
sheet. [ JU28 URAEY Raren; hlagkeean jimnredesthe sbansionszesistasice swatdouta nil d
st eel shqgt, a z%nc-@%ated st ee heet, an SPCC steel sheet, a copper
sheet, a  HahHes henpdhesiveness. o Vigkeanizsten fsuch am NBR sompesitiameansheet |
etc. Th i ¢ sheet ,can used usually in a defatted state,_ and can
be 10 fﬁ'%etrqﬁéee?d é%?f%‘é’ °f 6%5@%‘?38@&1?“ err@&gﬁﬂrlé&lmaye £omRrisHe aHaetallig)
surface a scotch bri hajy-line, dull finjsh, etc. In the
case of %eﬁg %%th%%%qﬁweci%&qmggh% rgbh@r &r ?‘é‘?c?sﬁlﬁ?ié’kgé%’élaﬁ?dt he
sheet is generad! $idPUH both sides of the metallic sheet, to attain both

characteristics of adhesiveness between the rubber layer and the adhesive

layer and abrasion resistance of the rubber layer itself.

[0025] The present NBR composition can be prepared into a nitrile

rubber coating agent by dissolving or dispersing it into a solvent having a

boiling point of not higher than 250°C, for example, ketones, aromatic

hydrocarbons, or a mixture thereof without kneading or after kneading of

only some ingredients by a kneader such as intermix, kneader, Banbury

mixer, etc., or through open rolls, etc. The nitrile rubber coating agent can

be used to form the rubber layer of a rubber-metal laminate comprising a

metallic sheet, an adhesive layer and the rubber layer, the latter two

members being successively laminated onto one side or both sides of the

metallic sheet.

[0026] The metallic sheet includes a stainless steel sheet, a mild
steel sheet, a zinc-plated steel sheet, an SPCC steel sheet, a copper sheet, a

magnesium sheet, an aluminum sheet, an aluminum die cast sheet, etc.

The metallic sheet can be used usually in a defatted state, and can be
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0.1 to about 1nm [0027] A priner layer is preferably fornmed on the

. metallic sheet. The primer layer is expected to inprove the heat

resi stance and the water resistance relating to the rubber adhesion of the
rubber-nmetal |lamnate considerably, and in the case of using the
rubber-netal |lamnate as a seal material it is desirable to formthe
primer |ayer. [0028] For the prinmer |layer, commercially available chem cal
liquids or well known art can be generally used, for exanple, a zinc
phosphat efurithen suzface nonghbneghift e dfuiitad, Iy eRattingthy MR Q@ byl m
inorganic films of conmpounds of such netals as vanadi um zirconium

tit ani um shadi blpdierseatch huidegshanlinendydinéiaish, 2tac, [ceid tiBe ¢t €sing the
particularly oxides of these netals, etc., and organic filnms of silane,
phenol r ediekallisxgherl ases benl potanialethivkaess of the Bhedtersagdnerallpraboan | ayer
cont ai ni ng_an qgrganonetal | ic conmpound having at |east one each of chelate
ring and ‘al éogﬁd@pﬁn-or the primer layer further containing a netal

oxi de or sil im imd nore preferably a prinmer |ayer containing these
prinmer | ayer - d92d1 i v xtmen dpvatein prefietakly fordresl psi the enetatisasheoet. pr oduct
of an am,gﬁ groug-glont ai ni ng al koxysilane_ and a vinyl group-containing

al koxysi | anePEIRCEYEE a8 expaeefyiarimmrove the diedd reaistamcepand the veaerbe used

even al one.. L%0029 The or(ga onmetal | i c._conpound incl udes, for_ exanple, an
or ganoal U1 ?ﬁl%eok‘f)]@ﬁ“’cﬁ Qi the gihberyadhasiom o tthecrubharimatal Biminape opyl at e,

al um num tr Ls{ethyl acet.oacetate),. al.um num npno-acetyl
acet onat e- B!S &Y 4eerg4 %?tsé)‘?f ‘éﬁlﬂﬁ\tg@rﬁ‘{ﬁ’ﬁﬁ@%@ﬂ{lﬁ@é@@t% aseat ; an
bi o ot hy A PR PERRF R0 553 4R8G5t 4% um bi s{ et hyl acet oacet at e).
6 op 0oy gl P Bkl RSB Shebd ISR SRS oo o)
or well known art can be generally used, for example, a zinc phosphate film,
an iron phosphate film, a coating-type chromate film, inorganic films of
compounds of such metals as vanadium, zirconium, titanium, molybdenum,
tungsten, manganese, zinc, cerium, etc., particularly oxides of these metals,
etc., and organic films of silane, phenol resin, expoxy resin, polyurethane,
etc. Preferably a primer layer containing an organometallic compound
having at least one each of chelate ring and alkoxy group, or the primer
layer further containing a metal oxide or silica, and more preferably a
primer layer containing these primer layer-constituent components and a
hydrolysis condensation product of an amino group-containing alkoxysilane
and a vinyl group-containing alkoxysilane can be used. The hydrolysis
condensation product can be used even alone.
[0029] The organometallic compound includes, for example, an
organoaluminum compound such as ethylacetoacetate aluminum
diisopropylate, aluminum tris(ethylacetoacetate), aluminum-mono-acetyl

acetonate-bis(ethylacetoacetate), aluminum tris(acetylacetate), etc.; an

organotitanium compound such as isopropoxytitanium
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bi s(acetyl acetonate), di-n-butoxyzirconium bis(ethyl acetoacetate), etc.

. Preferably, organotitani um conpounds having chelate ring(s) and al koxy
group(s) represented by the foll ow ng general fornulae can be used : CH3
-C~ (RO4-nTi ,00CA i CRBn CH3 | 0-C (RO 4-nTi riICCCHORN | J
where R: a lower alkyl group such as CH31 C2H5, n-C3H7, i-C3H7, n-C4H9, i -
CAH9, etc., and nis an integer of 1-4. [0030] The netal oxide to be added
to the primer layer in the same manner as silica includes, for exanple,

al uni na, bistethylavetodcdtate), mabGanepanediotgtitahiten 0Xbid@thfRABERHHMEO)X de,
zirconiumoxide, etc., and can be used In a ratio by weight of not nore
than 0.9, dijsaprepemsititandumniiséacetylacetdndbe), tidahiiom CegaiaeayRlckidhageypound.
When the netal oxide is used in a ratio by weight of nore than O. 9, mixing
of the neft&l 3 dergandrizoméum peompoundnpuehnt ss widiin-betdxgtttcomivg@nduct .
Thus, this is nqt preferable. [0031] The am no group-containing

al koxysi I@ﬁ@%@%&"éﬁtén@’w)f ordximbutaxybirdoniuysi sbis(eitighaatoaestaendustc.

i ncl udes,,far anple, 3- 12 am nopropyltriethoxysil ane,

3- anmi nopr%rﬁgﬂai' YretigaRgEtaniyan oympeunds having chelate ring(s) and alkoxy

group(s) represented by the following general formulae can be used :

CHz
|

0—cC
g 7 AN
(RO)4-p Ti Ro—c CH

|
CHsl n

CHs
I

0—cC
A 7 AN
(R0) 4-n Ti ,\0=C/cﬂ

I

OR n
» where R : a lower alkyl group such as CH,, C,H;, n-C,H,, i-C,H,, n-C H,, i-
C,H,, etc., and n is an integer of 1-4.

[0030] The metal oxide to be added to the primer layer in the same
manner as silica includes, for example, alumina, titanium oxide,
manganese oxide, zinc oxide, magnesium oxide, zirconium oxide, etc., and
can be used in a ratio by weight of not more than 0.9, preferably not more
than 0.45, to the organometallic compound. When the metal oxide is used
in a ratio by weight of more than 0.9, mixing of the metal oxide with other
primer components will be hard to conduct. Thus, this is not preferable.

[0031] The amino group-containing alkoxysilane capable of forming

a hydrolysis condensation product includes, for example, 3-
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am nonet hyl ) - 3-am nopropyl tri met hoxysi |l ane, etc. The vinyl group-
. contai ning al koxysil ane includes, for exanple, vinyltrinmethoxysilane,
vinyltriethoxysilane, vinyltris( j3 -nethoxyethoxy)silane, etc. These
al koxysi |l anes are converted to a hydrol ysis condensati on product through
si mul t aneous hydrol ysis reaction and pol ycondensation reacti on by m xing
an am no group-containing al koxysilane with water, adjusting pHto an
acidic side, and adding a vinyl group-containing al koxysilane thereto with
stirring, aminogropgktpiethotyielaheper QI—Hﬁl@n@}iroﬁ?lﬂﬁQ@bho%?SﬂQx@e,par IN.@Y
wei ght, preferably 50-150 parts by weight, of the vinyl group-containing
al koxysi | aménémethylpd-dminbPRopdtiismdtfioniiibiie, Obtd.Ne THENGAYPUBHNL ai Ni ng
al koxysi l ane. The resulting hydrolysis condensation product is used in a
rati o by eitghtingf atloixywilaaet hacludes,prief eerinyld)otviAPh Sintdthbx}siland, 0 t he
organonetal | i c_ conpound. Wen the hydrol ysis condensation product is in a
rati o by viaylmtetboxyrmlames hamydirishes comgthvkpéthoky)silamb, t bec.adhgdicse Wi | |
be worse, resulting in decreased adhesiveness. [0032] The prinmer conprising
the af or e2lkerysilanes aengnventesl tma hydrofy#paoadensitiorapsedudti throtighi ng a
concentration of solid natters of about 0.2 to about 5% by weight in an
organi ¢ sdmydianeoushysiralysicreastionl aodgolycondbnsatiore réaniiin bgtrhixing ,
i sopropyl al cohol, etc., a ketone such as acetone, nethyl ethyl ketone,
etc., or AhéMResroppecuitgttng alkowmsilarne With omatean adfustmg edd wot amnot  nor e
than 20% by..wei.ght o fer, so |ong as the solution stability can be

i Godlaehad

mai nt ai néf’ B ARy groumsponteinimgonl koayisilane theneto witlhh a
metal lic Stlsrheet _ t.la coatin i ght rate of gbout 50 to _about 200 ng/nR by
spraying, ﬁlinp?pl‘ﬂbl,e keeRineg ﬁeﬂm?e paraiure @tc40” B0y at 2504 pertsebnt ure or
\é\"otpj 28% ggélrgkg ]?%%r%&)ﬁf%(ﬁﬁ@ bOlﬁ% g((r)yvtegghail:?% tth2e5$i%yfl Ogrrofalgf)c%gltgih?néo about
alkoxysilane is mixed to 100 parts by weight of the amino group-containing
alkoxysilane. The resulting hydrolysis condensation product is used in a
ratio by weight of not more than 3, preferably not more than 1.5, to the
organometallic compound. When the hydrolysis condensation product is
In a ratio by weight of more than 3, the compatibility with the adhesive will
be worse, resulting in decreased adhesiveness.
[0032] The primer comprising the afore-mentioned components can
be prepared into a solution having a concentration of solid matters of about
0.2 to about 5% by weight in an organic solvent, for example, an alcohol
such as methanol, ethanol, isopropyl alcohol, etc., a ketone such as acetone,
methyl ethyl ketone, etc., or the like. The organic solvent solution can be
mixed with not more than 20% by weight of water, so long as the solution
stability can be maintained.
[0033] The resulting primer solution can be coated onto a metallic
sheet at a coating weight rate of about 50 to about 200 mg/m?® by spraying,

dipping, brush, roll coater, etc., dried at room temperature or with hot air,

and baked at about 100° to about 250°C for about 0.5 to about 20 minutes
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[ 0034] As an adhesive, comercially avail able common adhesives for formng
. films of various resins such as silane, phenol resin, epoxy resin,

pol yur et hane, etc. can be used directly as such. Preferably, an adhesive
conprising 2 kinds of novol ak type phenol resin and resol type phenol

resin, and unvul canized NBR can be used. [0035] Novol ak type phenol resin
for use herein includes, for exanple, resin having a nelting point of 80
-1509C, prepared by condensation reaction of phenols having 2 or 3

subst i t ut tlbfoerma plramer ldyedr ogen atons in o- and/or p-positions with respect
to the phenolic hydroxyl group such as phenol, p-cresol, mcresol,
p-t-butyl phenf1034¢t As am adhbsive, eaminereiallyidvailablaeddatonded hesivdrefopr esence
of an acid catal yst such as oxalic acid, hydrochloric acid, nualeic acid,
etc. Prefforabng filosd of vhawuagesmsmendh ng gibine pdfendR@eSinprepbikghesinyr epar ed
frommcresol and formal dehyde can be used. [0036] Resol type phenol resin
for use HeAlEnpethaspuets canobe awadplicectly esiswehpr dhraferdbly azpadhesiati on
reaction of phenols having 2 or 3 substitutable nuclear hydrogen atons in

o- and/ orcomRpasing pkmds afinovelgletsive plendeeginennd resobyyporbbngrmsin,such as

phenol, p-cresol, mcresol, p-t- butyl phenol, etc., or their mxture with
f or mal defﬁf&f{eupﬁukﬁglwg&@ambeéﬂﬁedal kali catalyst such as ammoni a, an

al kali et al 12)?39 xi]g]e, gnesi um hydroxide, etc. [0037] As unvul cani zed
NBR, comTer ci % av PV@gie type | BheniBresingffor xugeetheirginiighludesy ifoe cont ent

(43% or npre hil%h. nitri.le cont eln,t (36- 42%, internpdiate-high nitrile
content (FRIYE6y ToFH HAEBEaRe MRIINY Poinbmfedd (2568E9)  Premaredwbyi tril e

cont ent éé‘.ooor L. ess as such. Preferably, the sane

can be.used directl
NBR as us ({?%at}% EfC 189e?f fpi’reﬁﬁfsl &?‘?Vé%é 219r pb qubsgitutable nuclear

hydrogen atoms in o- and/or p-positions with respect to the phenolic
hydroxyl group such as phenol, p-cresol, m-cresol, p-t-butylphenol, ete. or
their mixtures with formaldehyde in the presence of an acid catalyst such
as oxalic acid, hydrochloric acid, maleic acid, etc. Preferably resins having
a melting point of 120 °C or higher prepared from m-cresol and
formaldehyde can be used.

[0036] Resol type phenol resin for use herein includes, for example,
resins prepared by condensation reaction of phenols having 2 or 3
substitutable nuclear hydrogen atoms in o- and/or p-positions with respect

| to the phenolic hydroxyl group such as phenol, p-cresol, m-cresol, p-t-
butylphenol, etc., or their mixture with formaldehyde in the presence of an
alkali catalyst such as ammonia, an alkali metal hydroxide, magnesium
hydroxide, etc.

[0037] As unvulcanized NBR, commercially available various NBRs
of extremely high nitrile content (43% or more), high nitrile content (36-
42%), intermediate-high nitrile content (31-35%), intermediate nitrile
content (25-30%), and low nitrile content (24% or less) can be used directly

as such. Preferably, the same NBR as used for rubber layer formation can
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[ 0038] The adhesive conprising the afore-nentioned conponents can be

. dissolved into a single organic solvent such as a ketone, e.g. nethyl

et hyl ketone, nethyl isobutyl ketone, etc., an aromatic hydrocarbon, e.gqg.

toluene, x lene etc. or their mxture, Y and used as a solution. [0039] The

af ore-nenti oned conponents for a preferable adhesive are used in a

proportion of 100 parts by wei ght of novol ak type phenol resin ; 10-1, 000

parts by weight, preferably 60-400 parts by weight, of resol type phenol

resin, anbe 86ed®, 000 parts by weight, preferably 60-900 parts by weight, of

unvul cani zed NBR. These conponents are prepared into a vul canizable

adhesi ve by alifi38y dbheraghisivescbmprisihperirt afovetReitishé@ cogbridntsr i ng so

that a concentration of conponents in total can be about 3 to about 10% by

vei ght . Weahbe ldéssobenl inty pesipghnatgands solvieat yaekl aisia RetopleppQ, trhethydf nor e

than 1,000 parts by weight, the adhesiveness of high nitrile rubber

mat eri al Syl kstonevmetly]l ishbuisdskétone, ptopant iomatic hedsoddrbon, 2. parts by

wei ght the. adhesiyveness towards the netal surface will be |I|owered. This is

not preféphﬁﬂﬁ%XV#@W,?ﬁéonﬁh@Wdanﬂuedzﬁﬁtﬂ$$iasa$ohmhna proportion of nore
t he adhesi veness towards the netal surface

fmhﬁn géOPgwg?@b%ﬁﬁG‘Mh%thotxéé%@m@ge%cpmmem@ ot rac peefeeable adkediveng i n
coating work troubles, whereas_ in a proportion of |less than 30 parts by
wei ght cci’r?ﬁa‘t‘?eéf PR 13 PipRTERem; pf (180 Rivibe rbin aveaghbmdinnyolade gepe wiltenol be
componentES e Sa LpaE Boyeishcprairinlp otti Lo aTiady wRiEhit 6 o750t he
S 7 ng PO SRBROT T Rt 0. PO BRriEdh beteh: pecropr - o0 api<bEnee
ﬂ]gf e&gb lvyeiéﬂﬁ OF tu%lvlﬁ cCanSiQ&f tNﬁhc.)Vi ﬁ?gsewcgrrxllpto?lgnpsr iarxrgrpll'e%%%d il1)1¥o Ca? ating
vulcanizable adhesive by adding an organic solvent thereto with mixing
and stirring so that a concentration of components in total can be about 3
to about 10% by weight. When the resol type phenol resin is used in a
proportion of more than 1,000 parts by weight, the adhesiveness of high
nitrile rubber material will be lowered, whereas in a proportion of less than
10 parts by weight the adhesiveness towards the metal surface will be
lowered. This is not preferable. When the unvulcanized NBR is used in
a proportion of more than 3,000 parts by weight, the adhesiveness towards
the metal surface will be lowered, and the viscosity will be much increased,
resulting in coating work troubles, whereas in a proportion of less than 30
parts by weight compatibility with nitrile rubber as a bonding target will
be lowered, resulting in adhesion failure. The adhesive comprising these
components can be prepared by dissolving predetermined amounts of the
respective components into an organic solvent, followed by mixing with
stirring.

[0040] The adhesive layer can be formed on the metallic sheet,

preferably the metallic sheet provided with the primer layer, by coating the
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above- nenti oned adhesive solution, followed by air drying at room

. tenperature, and drying at about 1000 to about 250C for about 5 to about

30 mnutes. [0041] The adhesive | ayer can be not only in a nonol ayer
structure, but also in a nulti-layer structure. For exanple, a phenolic
adhesive |ayer containing an organonetallic conpound is formed on the
primer |ayer, and a phenolic adhesive |ayer containing the above-nentioned
nitrile rubber conposition is further forned thereon to provide a

nul ti - | ayabovecomnitiopedf adhesizdheslutésn, dsldowddnby aubb@fyihaygt isorhor med
thereon. The multi-layer structure can nmake the adhesiveness of the priner
| ayer andtemperatutshemd dgyeng mcboht 4H6F toralsnitt2500E fonabeas dorbsgr of
coating steps for form ng the adhesive |ayers. [0042] The nitrile rubber
coating ad@minusessoated onto the adhesive layer to a thickness of about 10
to about 200 ,u in, and vul cani zed at about 160 to about 250C for about
0.5 to about EW4H nFhesadesive dastertdamgbe mobbely iretanohaksiyertseruturde
further provided with a resin-based, or graphite-based coating agent or
the |ike A 1y bbdpultijayerpstrogturieng Kar epampbnt arpivbelics nilbisivg.
EXAMPLES | [ 0043], The present invention will be described in detail bel ow,
referri ng2¥er E?Jliﬁ’b‘l”é’g a1 prganonptalm eempeand & foymed grhthe pER4rilogey, a

roduct of Ni n Zeon .;.nifrile 100, content : 41% Zinc oxide 15
gt earic fé}(ﬂl %pp(}fe)o‘flc adhesive {ayer containing the above-n?entioned nitrile

rubber composition is further formed thereon to provide a multi-layer
coating of the adhesives, and then a rubber layer is formed thereon. The
multi-layer structure can make the adhesiveness of the primer layer and
the rubber layer much higher in spite of increased number of coating steps
for forming the adhesive layers.

[0042] The nitrile rubber coating agent is coated onto the adhesive
layer to a thickness of about 10 to about 200 z m, and vulcanized at about
160° to about 250°C for about 0.5 to about 30 minutes. The resulting
rubber-metal laminate can be further provided with a resin-based, or
graphite-based coating agent or the like on the rubber layer by coating to
prevent rubber sticking.

EXAMPLES

[0043] The present invention will be described in detail below,
referring to Examples.

[0044] EXAMPLE 1

Parts by weight

NBR (1041, a product of Nippon Zeon Co.; nitrile 100

content : 41%)

Zinc oxide 15

Stearic acid ' 2
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HAF carbon bl ack 45 FEF carbon black 20 Antioxidant (Nocrac 3C, a product
. of Quchi-Shinko 1 Chemical Co.) Sulfur 1.2 Di-2-benzothiazolyl disulfide
(Noccelar DM a product 2 of Quchi-Shinko Chem cal Co.)

N cycl ohexyl - 2- benzot hi azol yl sul fenam de (Noccelar 2 CZ, a product of
Quchi Shinko Chem cal Co.) Tetrabenzylthiuramdisulfide (Noccelar TBZTD, a
1 product of Quchi-Shinko Chem cal Co.) The foregoi ng conponents were
kneaded t hrough a kneader and open rolls, and the resulting kneaded
product was stiABcadenlaladkt er m nation of vul cani zation ratajy

Vul cani zation rate was determ ned at 180C by a rotorless rheoneter, a
product of To¥&FSmrbonddack according to JI'S K6300-2, where 20difference ME
(M+ M) between mninmumtorque M. and maxi mum torque MH was obtained from
t he vul cani zaf\nbiaxglangdNoorack@, a posdwaslof OucdiSkinkoi me tc¢ (50) of ME as a
measure. [0045] The kneaded product was press vul canized at 180C for 6
mnutes to prephemiealCal nds of test pieces, 250nm X 120nm X 2nm and  10mm

X 10mm X 0. 5n§1 whi ch were subjected to determ nation of hardness and

N-ni t roami ne 2B¥BENt in the fol | ow ng procedures : Hardnessl:2 Test piece,
determ nation by a type A duroneter

250mm X 120 X_2mm s subjected to

accor di ng t%}-@i@g@g%a&phﬂ i BdeiNeceedait BM, a preductpi ece, 210nm X 10mm X
0.5 was kept. in.a t.i.ghtly clos vessel filled with a nitrogen gas for
0 s ont | ot Ort-SRifks Chemal o Jgen 9

N-cyclohexyl-2-benzothiazolyl sulfenamide (Noccelar 2
CZ, a product of Ouchi-Shinko Chemical Co.)
Tetrabenzylthiuram disulfide (Noccelar TBZTD, a 1
product of Ouchi-Shinko Chemical Co.)
The foregoing components were kneaded through a kneader and open rolls,
and the resulting kneaded product was subjected to determination of
vulcanization rate. Vulcanization rate was determined at 180°C by a
rotorless rheometer, a product of Toyo Seiki Co., according to JIS K6300-2,
where a difference ME (MH-ML) between minimum torque ML and
maximum torque MH was obtained from the vulcanization curve to take
50% vulcanization time tc (50) of ME as a measure.

[0045] The kneaded product was press vulcanized at 180°C for 6
minutes to prepare two kinds of test pieces, 250mm X 120mm X 2mm and
10mm X 10mm X 0.5mm, which were subjected to determination of
hardness and N-nitroamine content in the following procedures :

Hardness : Test piece, 250mm X 120mm X 2mm, was subjected to
determination by a type A durometer according to JIS K6253

N-nitrosoamine content : Test piece, 10mm X 10mm X 0.5mm, was
kept in a tightly closed vessel filled with a nitrogen gas for 12 days, while

N-nitrosodimethylamine gas, N-nitrosodiethylamine gas, N-
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N-ni trosodi net hyl am ne gas, N-nitrosodi et hyl am ne gas, N 17

. nitrosodi butyl am ne gas, N-nitrosopiperidine gas, N-nitrosonorpholine gas,
N-ni t rosonet hyl phenyl am ne gas, and N-nitrosoet hyl phenyl am ne gas rel eased
fromthe rubber sheet and regarded as controll ed gases under TRGS552 were
all owed to be adsorbed on an adsorbent, and then the gas content was
determ ned by gas chronmat ography [0046] [Preparation of rubber-netal

lam nate] A priner |ayer was formed on the surface of an alkali-defatted

0. 2mm t hi BRresodibmtydasmineghs, NastrosGipsiflin@gns, Mudtroedmbisidline gheel Co. ),
using a silane-based prinmer conprising 1.0 part by weight of titanium

t et r a( aceNyhiresooreshplphedylampand sgiy \aeidgN-mitrasblghelphémyiantiner @laysi s
condensati gn product, 10.0 parts by weight of water, and 86.5 parts by

wei ght of releasednfiom the wubberyshdesnandyweardesi ascantesibat igasepradiset as
used herej s prepared in the followi ng manner. [0047] 40 parts by wei ght
of y -am ﬁ%&% vereaHewgdi todre adserbed ompant addoybewt, ghtd thenmahegaser e
charged into a flask provided with a stirrer, a heating jacket and a

dr oppi ng 90613%%11 wag detenmined hingasehuomagograplyi th  acetic acid, foll owed by
stirring for f pnutes, Wth further stirrin 40 parts by wei ght of
vinyltriet hox@gﬁgﬁngbmrﬂ@wc&frﬁpbwah@d%@atﬁ ereto through the

Comnet ot S it lavkrwas TBEmed po) thsnettiage cbPrngkalbdstoind |0
t t bt ai.n. t;h k il | i I ati duct .
6055] U Emi BRI IESs BhesPSHeer AT BT ntoryion o Aiesbmy Steel R of

| i . 37 duct of. J Synt heti ¢ .Rubb Co.
0t or mod ST i geRe A5 d "B SomPrsTaE dop iy St iRhL ot HECHI et hy)
ket one, %Qﬂ‘akgl%@y&ggé&?l%té), P S1)al:1)' s VF}L gvr&lfteig?ft r()?sgikog&gi?ageh e}rf;?(iro'i}?sslls :

condensation product, 10.0 parts by weight of water, and 86.5 parts by

weight of methanol. The alkoxysilane hydrolysis condensation product as
used herein was prepared in the following manner.

[0047] 40 parts by weight of -aminopropyltriethoxysilane and 20
parts by weight of water were charged into a flask provided with a stirrer, a
heating jacket and a dropping funnel, and pH was adjusted to 4-5 with
acetic acid, followed by stirring for a few minutes. With further stirring,
40 parts by weight of vinyltriethoxysilane was slowly ‘dropwise-added
thereto through the dropping funnel. After the dropwise-addition, heating
and refluxing were conducted at about 60°C for 5 hours, followed by cooling
to room temperature to obtain the alkoxysilane hydrolysis condensation
product.

[0048] A adhesive composition prepared by adding 2 parts by weight
of unvulcanized NBR (N-237, a product of Japan Synthetic Rubber Co.;
intermediate-high nitrile content) to 90 parts by weight of methyl ethyl
ketone, and then adding 5 parts by weight of resol type phenol resin
(Kemrock TS1677, a product of Rhode Far East Co.) and 3 parts by weight
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(Kenrock TS1677, a product of Rhode Far East Co.) and 3 parts by weight 18
. of chlorinated pol yethyl ene (SE-200Z, a product of Daiso Co.) thereto, was
coated onto the priner |layer to form an adhesive | ayer having a thickness
of about 2,u m Then, a solution of the above-nenti oned NBR conposition
having a concentration of solid matters of 25% by weight in a m xed sol vent
of toluene and nethyl ethyl ketone (weight ratio=9:1) was coated thereon to
a thickness of 20 ,u m followed by vul cani zation at 230C for 3 m nutes.
Then, a dpEgidosinatedpolyeithpleny (SHR206E, 4 peodidi ¢fl Dgisd 06)) theterd] ®ag resin
bi nder in toluene was coated on the surface of the resulting vul cani zed
rubber | ageated onpe éheprimbe layerer fost akiadhesivel lagee habing ahdadkdseat ment

wi t h hot aﬂné; at 230C for 5 minutes to forma sticking-preventing |ayer
havi ng a ei#kauteds mof Bhen, a solutiometf/ther slpmei mgntionad MBRetmapodition nat e.
e resulting rubber-netal |am nate was subjected to a conpression
[0049] T I ti bb al | ami bj d [
test in tRAVIPEI] ermcaptatinreefisodid mastews of 86%nby emtight ithe mixbteplventf ace of
the rubber-netal |amnate was conpressed with a convex stainless steel
bl ock undrto anGethyl etip Getonp (Waight cadotdil) wasicoatebthemdn the
conpr essed thu?{gler rs?izi e was, Vvisually observed and eval uated according to
the fol | FhitAYFEReps ok 20 v ;, follomwedaby sstteanizatienbat 2801Calfby Snminutes. r ubber
flow 4: net ajl. exgosurte v¥ t rhslmal | rubber flow 3: No netal exposure with
consi der a eél’r%ﬁb%ifr 108wt polygthylene aepip: eantaiypsa @olyhutafdiangerasimber f1 ow
1 : Largs,: l. exposure with |agrge rubber, flo [ 0050] EXAMPLE 2 | n
Exanpl e %lﬁﬁ(}’)la c@?@‘l‘%ﬁe%ﬂﬂs- %?%Saz‘g‘i ﬁi‘ﬁzﬂryf’i‘ces 8¥V ft.bﬁalfﬁsﬁ g weanized [ 0051]
EXAMPLE %‘ulbﬁeﬂg);@ f I:I)'revré%tcghézfu%%%%Os:ttlhclk%ig(,),l %hlogvle%iuﬂ);f Iadﬁegtva %‘reg%l%ght
with hot air at 230°C for 5 minutes to form a sticking-preventing layer
having a thickness of 5 u m, thereby preparing a rubber-metal laminate.
[0049] The resulting rubber-metal laminate was subjected to a
compression test in the following procedure :
Compression test : The rubber surface of the rubber-metal laminate
was compressed with a convex stainless steel block under conditions of
120°C and 1 ton/cm? for 5 minutes, and the compressed rubber state was
visually observed and evaluated according to the following 5 ranks :
5 : No metal exposure substantially with no rubber flow
4 : No metal exposure with small rubber flow
3 : No metal exposure with considerable rubber flow
2 : Alittle metal exposure with large rubber flow
1: Large metal exposure with large rubber flow
[0050] EXAMPLE 2
In Example 1, no N-cyclohexyl-2-benzothiazolyl sulfenamide was used.
[0051] EXAMPLE 3

In Example 1, no di-2-benzothiazolyl disulfide was used.

[0052] EXAMPLE 4
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[0052] EXAMPLE 4 19 In Exanple 1, 3 parts by weight of

. tetrakis(2-ethyl hexyl)thiuram disulfide (Noccelar TOT N, a product of
Quchi - Shinko Chemi cal Co.) was wused in place of tetrabenzylthiuram

di sul fide. [0053] EXAMPLE 5 In Exanple 1, 3 parts by weight of zinc
tetrabenzyl di t hi ocarbamate (Noccelar ZTC, a product of Quchi - Shi nko

Chem cal Co.) was further used. [0054] COMPARATI VE EXAMPLE 1 I n Exanple 1,
0.5 parts by weight of di-2-benzothiazolyldisulfide (Noccelar DM and 2.2
parts by wei ght Btample dyed mdithiby ansight afutdtiles(A-M5EREAN) thfurain Pr oduct
of Quchi-Shi nko Chem cal Co.) were used as vulcanization pronoters. [0055]
COVPARAT| SasubigavidNpecelam TN |2 ptod@:tSofp@utki-Bhintel @fennital Co.) was

N- cycl ohexyl - 2- benzot hi azol yl  sul fenam de (Noccelar CZ) and 2 parts by

wei ght of Utesk waphace of tetirabennylidiivrami deulfideccel ar TT, a product of

Quchi - Shi nko en cal Co.}ﬁ(were used as vul canization pronoters. [0056]
COVPARATI VE E@&ﬁlEFzMM Bdple 1, 0.5 parts by weight of

di - 2- benzot hi azq] yl di sul fide Noccel ar DM and 2 parts by weight of
tetranet hylt Ihﬁé‘ﬁﬁtﬁqgul,fé” party Rcreight of pingwetraberayldithiodaghamase i on

pronoters 0057 ARATI VE MPLE 4 In Exanple 1, no tetrabenzylthiuram
di sul fi de(%ge 85&d " § teb%@h@hv@&%mgak%h vefnstheriusedei t her

wes used. L odR8pTRe SRR ATRRE I RRRIER 1051 ai ned i the foregoing
Exanpl es In Example 1, 0.5 parts by weight of di-2-benzothiazolyldisulfide
(Noccelar DM) and 2.2 parts by weight of tetramethylthiuram monosulfide
(Noccelar TS, a product of Ouchi-Shinko Chemical Co.) were used as
vulcanization promoters.
[0055] COMPARATIVE EXAMPLE 2
In Example 1, 2.5 parts by weight of N-cyclohexyl-2-benzothiazolyl
sulfenamide (Noccelar CZ) and 2 parts by weight of tetramethylthiuram
disulfide (Noccelar TT, a product of Ouchi-Shinko Chemical Co.) were used
as vulcanization promoters.
[0056] COMPARATIVE EXAMPLE 3
In Example 1, 0.5 parts by weight of di-2-benzothiazolyl disulfide
(Noccelar DM) and 2 parts by weight of tetramethylthiuram disulfide
(Noccelar TT) were used as vulcanization promoters.
[0057] COMPARATIVE EXAMPLE 4
In Example 1, no tetrabenzylthiuram disulfide was used.
[0058] COMPARATIVE EXAMPLE 5
In Example 1, neither N-cyclohexyl-2-benzothiazolyl sulfenamide nor
tetrabenzylthiuram disulfide was used.
[0059] Results of determination obtained in the foregoing Examples

and Comparative Examples are shown in the following Table 1.
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and Conparative Exanples are shown in the following Table 1. 20 Table 1
. tc(50) Hardness N-nitrosoam ne content Conpression (,u g /lkg vulcanized
rubber) test Ex. 1 55 85 Undetected 5 11 2 60 85 it 5 /1 3 4083 n5 11
4 5085 if 5 1/ 55287 11 5 Conp.Ex.1 2587 2.15 11 23584 1.85 /13
40 87 1.5 5 if 4 60 80 Undetected 3 11 5 90 82 11 3 [0060) EXAMPLE 6
Parts by weight NBR (N235S, a product of JSR; nitrile content : 36% 100
Silica (Nipsil LP, a product of Japan Silica Co.) 20 Al um num oxi de (A32,
a product of N ppon Light 80 Metal Co.; average particle size : 1,u n
Zinc oxide 5 Stearic acid 1.5 FEF carbon black 70 Antioxi dant (Nocrac
224, a product of Quchi-Shinko 2Taklem cal Co.) Sulfur 2 21

tc(50) Hardness N-nitrosoamine content Compression

(sec) __ (u g/1kg vulcanized rubber) test

Ex.1 55 85 Undetected 5
2 60 85 I 5
3 40 83 I 5
m 4 50 85 n 5
n5 52 87 ) 5
Comp.Ex.1 25 87 2.1 5
n-2 35 84 1.8 5
3 40 87 1.5 5
n 4 60 80 Undetected 3
5 90 82 n 3

[0060] EXAMPLE 6
Parts by weight

NBR (N235S, a product of JSR ; nitrile content : 36%) 100
Silica (Nipsil LP, a product of J apan Silica Co.) 20
Aluminum oxide (A32, a product of Nippon Light 80

Metal Co.; average particle size : 1 u m)

Zinc oxide 5

Stearic acid 1.5

FEF carbon black 70

Antioxidant (Nocrac 224, a product of Ouchi-Shinko 2
Chemical Co.)

Sulfur 2
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D - 2- benzot hi azol yl disulfide (Noccelar DM 2

. N-cycl ohexyl - 2- benzot hi azol yl sul fenam de (Noccelar CZ) 2
Tetrabenzyl t hi uram di sul fi de (Noccelar TBZTD) 1 The foregoi hg conponents
wer e kneaded t hrough a kneader and open rolls, and the resulting kneaded
product was subjected to determ nation of vulcanization rate in the sane
manner as in Exanple 1. [0061] The kneaded product was press vul cani zed at
170C for 20 mnutes, and the vul cani zed product was subjected to

det er m nat i onDaf2-béwrodhizzslyd dds u¥fide t(Noseslar MAFontent in the gane manner as
in Exanple 1. Furthernore, a disc-shaped sheet, 120mmin dianeter and 2mm

in thi cknessN-gyd¢hexylh@Hlesnthinmzolyh sdifeneiede (Nbedelver CENt er bher eof was
prepared therefromas a test piece, and subjected to taber abrasion test in
t he foll owi ngTetrebenzylthiurZmbdisulfitea@NarelardEBETD) nat i on of abrasi on vol une
according to JIS K6264, where an abrasion volunme of |ess than 0.2m was
eval uat edTa¢ doregpingncomsp@enth aterefkiazled. thrbugis afknenddr tahal odn 18, 0. 7nll as
X [0062] Furthernore, a rubber-netal |am nate was prepared in the sane
manner asiith tBeakpiudting kneadedjmrotdudt twas reubjéced| teablepsiminatist ofnd
conpression test in the follow ng procedures : Frictional abrasion test :
the rubbefWfRRIZAtIOR Fakx b thesampimaenemss i ixpegtled.t 0o a reci procal notion

test with a s ro%g]ce e%o{rzg ce tester, a product of Shintg Scientific
Co., accordi Jigexsn rEsgact7wag qiress yodeniged @t ASNCDEB920 using a

Condi t 1 onbumHfEefo 3 flgHi SBleaniath tRpduAs Fubepiedotd drgeTTomatiam of 30mm
Fect pr oc Al TR RO Iah i Gtont i S48 mORpOLSUESamEIe e T Ubber
abrasi on Furthermore, a disc-shaped sheet, 120mm in diameter and 2mm in
thickness, with a hole, 6.5mm in diameter, at the center thereof was
prepared therefrom as a test piece, and subjected to taber abrasion test in
the following procedure :
Taber abrasion : determination of abrasion volume according to JIS
K6264, where an abrasion volume of less than 0.2ml was evaluated and
given as O, that of 0.2-0.5ml as A, and that of 0.5-0.7ml as X
[0062] Furthermore, a rubber-metal laminate was prepared in the
same manner as in Example 1, and subjected to frictional abrasion test and
compression test in the following procedures :
Frictional abrasion test : the rubber-metal laminate test piece was
subjected to a reciprocal motion test with a surface performance tester, a
product of Shinto Scientific Co., according to JIS K7125 and P8147
corresponding to ASTM D1894, using a hard chromium-plated steel friction
ball as a mating member under conditions of moving speed : 400 mm/min.,
reciprocal motion span : 30mm, temperature : room temperature, and load :
2kg to determine number of reciprocal motions until the adhesive layer was

exposed due to the rubber abrasion
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22. Conpression test : the rubber surface of the rubber-netal |amnate was
- conpressed with a convex stainless steel block under conditions of 150C
and 3 ton/cnR2 for 5 mnutes, and the conpressed rubber state was eval uated
according to 5 ranks in the same manner as in Exanple 1 [0063] EXAMPLE 7 In
Exanpl e 6, the anmpbunt of al um num oxi de was changed to 120 parts by
wei ght, and that of FEF carbon black to 40 parts by weight, respectively.
[0064] EXAMPLE 8 In Exanple 6, the amount of al um num oxi de was changed to
120 parts by CpanyessionHigst ofthei hibbertourfirepaf tise ubbei-ghttal kodiidtat of FEF
carbon black to 5 parts by weight, respectively. [0065] EXAMPLE 9 In
Exanpl e 6WaACoxpREpsserh axifph - 2 -donmentstiandessy kteel| HlockanmmErvamditiods of[ 0066]
EXAVPLE 1 Ex l e 6, no di-2-benzothiazolyl disulfide was used. [0067]
50T Exdng tenpin’

EXAVPLE 1 tenigm 3f%ﬁa’5r mingiessinghthe tompresseilsyubber ispateewys) t hi ur am

di sul fide ccelar TOT N) was used in place of tetrabenzylthiuram
di sul fi de‘?"(‘%}lga%‘g!] a@ﬂ%ﬁéoﬁré}ﬁk%@a% e e as byExeinghe lof zi nc
tetrabenzyl t hj b ccelar ZTC) was further used. [0069]
COVPARAT| VBE @%&Lm@%npl e 6, 2 parts by weight of

tetramet hyl t hj uram disul.fide Noccelar TT) was used in_place of

di - 2- benzot h?%k@%?tm@les 1 Fhgamepnt o ?i‘&Bé‘h‘i‘PI PXidgr wae ihameed die. 120

parts by weight, and that of FEF carbon black to 40 parts by weight,
respectively.

[0064] EXAMPLE 8

In Example 6, the amount of aluminum oxide was changed to 120
parts by weight, that of silica to 60 parts by weight, and that of FEF carbon
black to 5 parts by weight, respectively.

[0065] EXAMPLE 9

In Example 6, no N-cyclohexyl-2-benzothiazolyl sulfenamide was used.

[0066] EXAMPLE 10

In Example 6, no di-2-benzothiazolyl disulfide was used. |

[0067] EXAMPLE 11

In Example 6, 3 parts by weight of tetrakis(2-ethylhexyl)thiuram
disulfide (Noccelar TOT-N) was used in place of tetrabenzylthiuram
disulfide.

[0068] EXAMPLE 12

In Example 6, 3 parts by weight of zinc tetrabenzylthiocarbamate
(Noccelar ZTC) was further used.

[0069] COMPARATIVBE EXAMPLE 6

In Example 6, 2 parts by weight of tetramethylthiuram disulfide
(Noccelar TT) was used in place of di-2-benzothiazolyl disulfide and

tetrabenzylthiuram disulfide.
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23.[0070] COVPARATI VBE EXAMPLE 7 In Exanple 6, neither silica nor alum num
. oxi de was used, the ampunt of FEF carbon bl ack was changed to 120 parts by
weight, and 2 parts by weight of tetranethylthiuramdisulfide (Noccelar
TT) was used in place of di-2-benzothiazolyl disulfide and
tetrabenzyl t hi uram di sul fide. [0071] COMPARATI VBE EXAMPLE 8 | n Exanpl e 6,
no tetrabenzylthiuramdisulfide was used. [0072] REFERENCE EXAMPLE 1 In
Exanpl e 6, the ampunt of al um num oxi de was changed to 50 parts by weight.

[0073] REFERENEH XAPMPARARTEREBKAMPLEN® same anount of cal ci um

carbonate was_used in_ place of alum num oxide. [0074] Results obtained in
t he foregoi nghExﬁ?%‘ln@%e ghaneshparsalica enorbadmpliwemapsidehovas iusedhehéol | owi ng
Table 2. 24 Ta?l N- niqt rQsoam ne Taber content (g % /1k Frictional

Conpr essi dfFoUR Pgd)ZEﬂa% ea dlagk awdsophangedatn 188 partadiyoweightt ansled. )

rubber) test Nunber .6 55 8 Undetected 1500 5 if 7 50 85 O if 2200 5
£8 ab RS DYDTGEhS o g meg b Hheigin Fopride{Noserlap T was MoadED 4 f 1

11 56 86 &arc]e %Z 892-§)enzothiazolyl disulfide and tetrabenzylthiuram disulfide.

[0071] COMPARATIVBE EXAMPLE 8

In Example 6, no tetrabenzylthiuram disulfide was used.

[0072] REFERENCE EXAMPLE 1

In Example 6, the amount of aluminum oxide was changed to 50 parts

by weight.
[0073] REFERENCE EXAMPLE 2

In Example 7, the same amount of calcium carbonate was used in

place of aluminum oxide.

[0074] Results obtained in the foregoing Examples and Comparative

Examples are shown in the following Table 2.
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If.12 45 89 0 ff 2000 5 Conp. Ex.6 53 85 0 1.8 1500 5 /f 7 60 90 A 2.1

+ 900 4 ff 8 70 82 X Undetected 800 3 Ref. Ex.1 57 83 0 ff 400 3 ff 2 65
90 X if 700 2 |INDUSTRI AL UTILITY [0075] The present rubber-netal |am nate
can be suitably used as engine head gaskets, etc. The NBR conposition
further containing silica and alum num oxi de havi ng an average particle
size of 0.1-10y mas ingredients of the rubber |ayer can be used as
suitable seal nmaterials for reciprocal notion sliding, for exanple, for
shock absorbers. 25 CLAIMS [1] A rubber-netal |am nate, which conprises a
metallic sheet and a rubber layer formed on the nmetallic sheet, the rubber
| ayer being fornmed from an NBR @%Jﬁo%iti on conprising (A 100 parts by
wei ght of nitrile rubber, (B) 0.1-5 parts by weight of sulfur, and (O
0.5-10 parts by weight of at | ea¥iGARaEIPe ur donor conpound sel ected from
tetrabenzyl t hiuram disulfide, tetrakis(2-ethyl hexyl)thiuramdisulfide,
zinc tet ?/abenzyl di t hi ocar feFO%ﬁﬂtME g PQngmgnal Compression

1, 6-bi s(N, N-di zyl t hi ocar banodi t hi.o) -. hexane as a rubber | ayer-form ng
conposi ti on. k‘g?&Aﬁ%‘g‘ﬁﬁ-ﬁg’faﬁfOW avifRigedccor di%ﬁaﬁlﬁn(} ait§f%, wherein the

NBR conpositi n furthe_r cont ai ns Ilil) 3 10_0 par t Lght of sili ca and t
(E) 60- 200 par ‘by“vm‘ght—MU%n)‘i%?‘F?-m—de average—particle |
size of Hxd-1Gs M g5 O Undetected 1500 5 i

nT 50 85 O n 2200 5

n8 48 90 O ) 2100 5

9 60 87 O U 1700 5

10 40 84 O I 1300 4

nm 11 56 86 O U 1700 5

n12 45 89 O " 2000 5

Comp.

Ex.6 53 85 O 1.8 1500 5

n7 60 90 A 2.1 900 4

8 170 82 X Undetected 800 3

Ref.

Ex.1 57 83 A n 400 3

n-2 65 90 X n 700 2

INDUSTRIAL UTILITY

[0075] The present rubber-metal laminate can be suitably used as
engine head gaskets, etc. The NBR composition further containing silica
and aluminum oxide having an average particle size of 0.1-10 » m as
ingredients of the rubber layer can be used as suitable seal materials for

reciprocal motion sliding, for example, for shock absorbers.
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[3] A rubber-netal |amnate according to Claim1l, wherein the NBR

. conposition further contains not nore than 10 parts by wei ght of other

vul cani zati on pronoter incapable of generating nitrosoam nes as controlled
items of TRGS552 than Conmponent (C), together with Conponent (C). [4] A
rubber-netal |am nate according to Claim2, wherein the NBR conposition
further contains not nore than 10 parts by weight of other vul canization
pronoter incapable of generating nitrosoam nes as controlled itens of
TRGS552 t han Conponent (C), togeChe&yIM®Bth Conponent (C). [5] A rubber-netal
| am nat e acco[]gin to Claim1l for use as a seal material. [6] A

r ubber - net al ni‘h xukbetcmetali lagingte whichoiprisesen awtallieshectmatdeai al . [ 7]

A rubber - al |am ated';\ccordi ng to aim3 for use as a seal nmaterial.
26 rubber layer formed on the metallic sheet, the rubber layer being formed

from an NBR composition comprising (A) 100 parts by weight of nitrile
rubber, (B) 0.1-5 parts by weight of sulfur, and (C) 0.5-10 parts by weight of
at least one sulfur donor compound selected from tetrabenzylthiuram
disulfide, tetrakis(2-ethylhexyl)thiuram disulfide, zinc
tetrabenzyldithiocarbamate, and 1,6-bis(N,N-dibenzylthiocarbamodithio)-
hexane as a rubber layer-forming composition.

[2] A rubber-metal laminate according to Claim 1, wherein the NBR
composition further contains (D) 8-100 parts by weight of silica and (E) 60-
200 parts by weight of aluminum oxide having an average particle size of
0.1-10 x m.

[3]1 A rubber-metal laminate according to Claim 1, wherein the NBR
composition further contains not more than 10 parts by weight of other
vulcanization promoter incapable of generating nitrosoamines as controlled
items of TRGS552 than Component (C), together with Component (C).

[4] A rubber-metal laminate according to Claim 2, wherein the NBR
composition further contains not more than 10 parts by weight of other
vulcanization promoter incapable of generating nitrosoamines as controlled
items of TRGS552 than Component (C), together with Component (C).

[6] A rubber-metal laminate according to Claim 1 for use as a seal
material.

[6] A rubber-metal laminate according to Claim 2 for use as a seal

material.

[7] A rubber-metal laminate according to Claim 3 for use as a seal

material.
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