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081030SG" [err] DESCRI PTION O L COVPOSI TI ON | N CONTACT VVT v&gﬁ
-CONTAINIG  MATERI AL Technical Field [0001]the present |n |oﬁ (gfates
to a, lubricating on conposition in contact with silver-cog Q terial
Background Art [O0:002] Recently, in view of inproving perfot%%% es oT ngi ne,
such as hi gh power output and | ow fuel consunption, cylinder pressure of
engine tends to be raised. since engine bearing requires inprovenent of
heari ng, performance under 'hi gh swdagemeassure, | ea d-containing
mat eri al has been widely used as a sliding bearing. However, usage of | ead
is restricted as it an environnental |y hazardous substance. So., |ead-free
hi gh. - performance bearing is demanded. [0003]Wth respect to the bearing
for hi gh- LgBBIEAGINE; Q'D‘seﬁ@ﬂfm%l%ﬁﬂ?we@' FANEALAIWIDH OMSHRCCHIRINTEE has

been exam ned. for exanple, in diesel gﬁne for railway cars in other
silver alloy. is sonetimes used forMpFERENLpin bearing and turbo charet
bearing.. 'Mreover, silver-containing material and silver-plating.

mat eri al is sonetines used for not only overlay and liner but al:so
sl i ding sy ce o $ortion ot her than bearing, as a solid .lubrication
film(for: EX Hb?% l?% er to Patent docunents. 1 to [00004]1n ot her
countri es GEBE di esel hee”an%%e Bﬁ i e 1a{ms”yt05‘a“¢t8§ 1 80OUL . i

Iubrlcatléng oit whic app Fica & 5iTver- Con ai nrng at & al
have been.done.;{{g %e{*’tt@o#@g@t% tgp%limtrsvco?ﬁ‘tagngéé maggfléPSt ance,

Pat ent. docuhent iscloses a zi'né-free T'ubricating ol ["contalning: a
hydr dcar bon am ne salt of dial kyl dithiophosphoric acid; a hyfrocarbon
fgine salt of acidic al kyl phosphate; and a detergent., as a lubricating

.0i | suitabkygusedafmethi gh-1o0ad engi ne using silver-containing material,
wherein the detergent is particularly preferably a phenste detergent. In
this way, [PARE&1 her mmantles, it giekecdéevbresing prgfotieares ot athnlmy
material, zinc dithiophosphate-free. lubricating oil has been applied.
[0005] I n BHEBe28alysan neFaparc it Herchdiaw Begdi REESBATALN heY bty
portion of connectlng rod beari wheel vehicles for. the purpose of
|nh|b|t|n§rSEF&§?V% m%%ﬂlnest?Qéglﬁﬂzﬁqlﬁf%ﬁﬁdcop%%?C?HQHQ%ﬁf

t hi ckness _of pore. t = dozen paLctonet ers has be Y n_th rface
of the i BRaBALEA it ErTar e ATneTBae B et by o aeR"s tgf"aééj and

copper pl ﬁteeguFé—vel%&ﬂé&#@glrpt&f%&tyema sl bakat ugaetphe 19qENON,

however, Tts”sulfidation; corrosion 1s large, which i's problematic. The

act ual coet@awg bhSa £O04. Olubed By, resyqelgmerts L hereyri ddwey aReghai smi s
conpl ex; but is known that thée main cause of sulfidation corrosion is

attri but ednt enstkbhméneanl gi i Nge ot asiced asSozibeadhatdeyl dithio
phosphat e contained in the engine oil, in general, so as to inhibit
sulfldatlbmgbopﬁusoomencerbegxxng|xﬂndamam@£§uchas,benzotriazole is used.
The corrosion inhibitor such as benz otriazole is useful for inhibiting
@I f dat i oA0€8F1 osi on. ‘%#tftdfmﬁé’ﬁcbhé\@e\iélﬁ bppriphg peenhHysTHRAY RPTHER,, it .

not suff|C|%ptIy ef fective for |nh|b|t|ng1corr05|on
usage o

a silver material for owerlay and liner has. been examined.
Eor example, in diesgl engine for railwaycars in ether countries,
silver alloy is sometimés used [y piston pin bearing and turbo
charger bearing. Mersover, silver-containing material and
silver~plating material is sometimes used for ndt only overlay
and liner but alse sliding surface of the pdrtich other than
bearing, as a selid lubrication film (for example, refer to Patent

documents 1 to 6.).

(0004] In other countries, for diesel engine for railway car,
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of silver., Therefore, as a lubrioatin9 -o0il conposition- in contact wifh 8
silver rrenbel azi nc. di al kyl di t hi pp. hosEhaterfree ludridating oil
conposition is proposed {see Patent docunent 26.1. [010.61Nevertheless, in
view of anti-wear property and aUtl exi dant Obar.acteri Aticp 'and: 0i41W
clithi,o.p.osphatp is :4P Gseential conponent for lubricating oil for
internal conbueti da The rei drer deveI oprrent of Lubd dati ngddTP95 4.19n
sUIf| dati on corrosi on of silver has been .a. bi g i'ssue. Patent Document
1:: JaparmslefeﬁDatoetttaA}mp,lmgcmeitemlaai blatr@piem-téJ@bzzTE) Nofe 22 - FE3%286 Pat ent
Docunent patent Docunent JP, A Patent: Docunent 4: Patent Docunent 5. Patent.
Document deR@ntBoduferis-7: PatehtsDyetawe MatRaredec Ut une s sParess
Docunment 10 Patent Docunent 11 Patent Docunment 12 Docunment 1, 3
Pat ent Dot GrBfitr £ 18° PHRIMCADSCURRACOIEPRLERE PATHROTE PR ‘?’é%feei’ttsaéécurrent
17:. US: Pat ent 42 Patent. Document. F' 4.1t NO 4575431 Pat
DOCUNENt . IS B r"r*tlt%&OD PEPRGELPatERE’ DOCIEHICA P 2GS paPart

4764: 296 Pat t UP LD, t t. N9. 4520431 Rat ent t 22t US
ratont NG *z&@?%v e Bhat e b ot i Pue P 2005, FRhenL Dogoveny 2

Do t NS Patent sAppli.G L v 743 Pat ent
Docurent 248, Palent AppLicalianaLal dr coer. (O o S r2947§7i”
D Scl osUng,1afxithe himneent InoenBr BQE@%&HEOisyLS‘/QrtMH@aﬁl YR an1y

EPW Accorai ngl7, an. Object ef the preSent ‘i nventien |S pr Ovi de
| Uotj i - Caftidrieie Qidtcaompesi tiOMhiasyaRy,| uby ldz;atavn@oehttrllasconbaehew th
ei |l vexcontai ning material,. which cont ains zinc |Jcyi dithiPPbeaptate.
-nri wdehicea dﬂsum@hlshﬂt\re@GCDDSBdmlDiff sateeiacontiaimidigiatleri el . ' Means
for solving the Problens [QQQ 51AS. a result: of. intensive study about
cor r osi origfhiSighpsphabe-fres Aveniortine di bcoveresen el ied.

F00053 In these days in. Japan, te the ball bearing used at
the sliding portion of gonrecting-rod bearing of two-wheel

vehicles, for thg purpose of inhibitidg abrasive wear, silver
plating of copper pldting having .a thickress of more thand dezen
material as the base material. The silver plating and copper

plating have excellent property in small fatigue pheneomenon;

O

The actual corrosion is controlled by many elemehts theéerehy the
methdnism is demplex; but, it is known that the main cause of
sulfidatien corresicn is attributed to sulfur-containing

compounds such as zinc dialkyl dithiophosphate contained in the
erigine gil, In general, so as to inhibit sulfidation corrosioen,
corresion irhibitor such as berizotriazele isused. The corrosion
inhibitor such as benzotriazole is useful £r inhibiting

sulfidation corresion of copper; however, it has been discovered

that it is mot sufficiently effective for inhibiting corzosion
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conp05|tf6ﬁ2 ﬁhrc% 6oﬁtg| n$: SPeCftic amOnnte of a speC|f|c ’

netal | i cdetergent-and an al kenyl auccini m de having a specific 5/N ratio,
can inhibit corresionicorrosive-'weax of a silver7-contaihig Metal

Mat eri al whdi e, contal ning. zinc.4i,2.1Syl ditbippti2spbate.” Then, he
conpleted the followi ng invehti On" [001},91The, fire aspect of the
invention .ts .4 Mbxieating oil Conposition in cOntaet: Wth

Si | Yer - CPatai ni #gh. Matgehelcb rani 85. EOMIb}SESE ing Sl DU dgAYIhase 101 | made of
a mineral base oil and/or a. synthetlc base:oil; (A) netallic detergent;

CB1 one otcnbie: BRe6l£51tesIrMeamrsi € @lificnd itk ek vild 0701 o ARG Rdle - Pard A1BANg

7/ B3

el kenyl

succinitide;

and:

(G zdnodit hi ePhoSphat e,

wherein, the

content: oiuheseatnmpanéhhsmﬁgmﬁﬂh&omOUalpmassseﬁ Kheelﬁ&te@tr@pmn@eﬁt

COrPoSiti O are

content.'2&(Bi:
;, eSS,

t han P, 07?.

.definad 490 (A) E cOvWonent: O.
conponent 0-0, 03 mass % as boron content

a.446 f-4_49 ratrPgen olLe,, and the VASs ZAti o ($/'N)
bet ween t Ag266t on cCﬁF@ﬁFf“FéFséndlﬂhﬁqﬁ?t?%b%%thﬁﬁ%ﬁnﬁK9$94F¥ Grg- .

.12-2,0 mass % as net al

0.0.03 mass %to

55; and

O COVPOnANY 570,-10 MAs' % As Pi |
L6 | b T oo, o S FonE Las Shalng AirRePhasp0gsn {%éalnet al
t t (B uted t h
cttr bu corrorhe” e Pebipbren uB2Erar e”%&l%é _ﬁél@'etfgfggﬁﬁfﬁ'ﬁﬁ%ﬁ st
t of , Of
Phpec apRheEe ﬁé’ﬁ“é’ ® il Ghodin e %ﬁ"%w%“&” Pp T obERaE taon SRR B0 | 1O

Sal i eY' at Bon @Ath 2l %ﬁl& Aty Inelidh i$ghiephate” a b8 4] erﬁ\ & fAHlir aspect

th invention,

sal fbr

cont'ent

in the.

abricent base p..| i4 vgeferﬁully

| ess thens@mp@mmn corrosion cH&iSeeandaaspesh: aorfn@hﬁsmm/entl onis a

met hod for protecting a silverropptiai
InO ri PAti Ag. 04,
conposition accordin
| ubri cat i Rgtept |IDagwrerdo

oi

e

,ping material in contaCt with a

the nmethod conprising the step of bringing a lubricating
to the first aspect O the
ABAPANTIE. RASENVAPROIEEI 19§71 AnPBeRalJE -8 f ect s

invention as a,

of the Inventjon [0014 Since: the Iubrlcatlng oil CoMPGCs..ihia.P. 'O
t.b.ca, iHY%ehtPP204A2%in inhibit carroSiOn .of the si|Ver Wich the
o oL 098l pSaTBR! Yo w%?%g-cwﬁ%b el st ng the

Patent Decument 3: JP=A No. 10-0617

Patent Document 4: JP-=A No. 09-2570435

Patent Document 5: JP-A No. 07-151148

Patent, Document 6: JP-& No. 06-264110
—_ Patent Document 7: JP-A No. 2007-023289
b Patent Decument B: British Patent No. 1415964

Patent Decument 9: Canadian Patent No. 810120

Patent Document 10: US Patent No. 2959546

Batent Degument 11: US Patent No. 3267033

Patent Pocument 12: US Patent No. 3649373

Patent Documert 13¢ US Patent No. 3775321

Patent Document 14: US Pateni: No. 4163799

Patent: Document 15: US Patent No. 4244827

Patent Document 16: US Patent. No. 4278553

)
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to P.rateot Silver-Qahtarning Matetial as Wll. as machines and devi ces

including silvertcontaining material. In addition, since. the: lubricating
Ai |l appposition contains zinc dialkyl dithiophosphate, it. iSjioeSible: to
;i nhibitcarrosion Wiile Mintaining the anti-wear property and the
antioxidant: characteristic. Therefpre, the lubricating oil conposition can
be SuitablY used as a 10:giCating oil far Various internal COWlretl OnS
parti ad ardiyenti dzmivmeargi N): diseSeiceengline fipe58a8I way car; gasol i ne engine.
fO autontCbiej arid top-x--1; ye. t wo- wheel : vhicle engir).0, Best Made for
Car ryi ng-P&gnt Heodumaa ildn BS. GaSeHér Bor | Ab&b%431 heHr Ubr i Cat i ngconposi ti on
of the present invention WII be described in detail. (Lubricant base ail)
As the | ubfFeantPUBEENdi 11Ped§ Prapnthlct ubrii¢4#¥ng oi | COmasition af the
present %entlon herel fter siMPLY referred to as "lubricating di
conposi ti F&ignfi H@r af '6%4€2%0i | and/or a synthetic
base oi l sed norrrq__l élubrdqc%tl nlqt ] , %1¥%(l%nd of | ubricant base oil

can be use‘%jtc\'/\rnl%ho umea e SN 06 FESEH c Fon 17-]1As the mneral base

oil, spe}g;éf(;ﬁavéé&ﬁ& beUSegatgnt Ngot @blh?{a PY refining a | Ubricating

oi | tract™-dont ta| y 'vacuum'di st1ll ati on of topped crude

obt ai ned ﬂ%‘t&?@%&ﬁm@nt ¢l3y.dgs: PQ‘E%n?rNHD E€gp3f4 €. a. tment sucti :as
d.eaptaltittgr s:c.:4vetit extraction, hydrocracking, SO vent: de:waxing.

and hyci rmﬁrmlmlwﬂ SQEEDE.ClRLk dR N Y p@Jll%altllonanglavoﬂmbrem i Bas:e o0

produced by isomeri.Cation of :", eitWA"?( (Gas: tg Liquid Wa).c.)
i Il ahnt at2@red 6743 scher - Tr opsch proces S. 001.81The. total aromatic
action. of the mneral base :o0il. but: pot specifically limted is

prief er abl§ateptl)Dogmmemnt 2§ :0HStA He.-s2(0prefeedadly 34 mass % or |ess.
When. the total ateimatic fraction pf the. base G| exceeds 40 nmass lit

oxi dat i orf &%} 1GYgpmst €. JFubr Neat PRB20#P4€0hposition :is cleteriorat edi
hence it is not preferable:. [0:010] Sinte CSage .of-the bel ow descri bed (A
corrponent and (13)' corrponent enables to. attain suf ficient inhibiting

ef f ect A | V&I Lard Qsi 0 neral base oil Wich .i.s .advantageous
in. terms g sol rb| Icif'[ % %ﬁ’gﬁ&ag}ti ves and .econonmic efficiency, a

M neral basg,; 90 ofs \Mg Csrg,lt\,g;jak)yarrgga%geg{g;?ﬁi on is 10 nass or. nore,.

preferably 2:0 mass. $ br Tfibr nmay view of excellent .oxida ti on

stabi | i tyrggusever er aeesebt hghyandh capabid ey tak bﬁ@é@hﬁ'ﬂgf&ﬁﬁr&ﬁh@,n of
silver which is caused by a. “conponent” attributed® to the deter ioration.

cif the it nerediceCal lubkhehongy tel Mechpisietah, basea A dbxFcantireh ctiot al
aromatic. fractig.n is less than2 10: Mass:Ql.l.e.a.s, Mre preferably 2
mass. or | ﬁ@n&éstr@bﬂhya $ddder-ronltogn264 mat erishQuihd clheanbs bds thak t he
t ot al aromatlc fractio

Tky) diE hLOphOSphdLe gnd which can inhibit corrosion of
silver-containing material.
Means for Selving the Problems
10008] As a result of intensive skudy about corrosion of

silver by the inventer, he discovered that a lubricating ocil

cemposition, which contains: specific amgunts of a speeific

silver-containing metal miterial while containing zinc dialkyl

dithiophosphate, Then, he completed the following invention.



11—-02=24;02:26PM; Eﬁt/kvwﬁ‘#ﬁﬁm 9.,/ 63
means: the content: of aromatic fraction measnred i h accordance with. A

02..541:, Usually, the arbMatic fradtioh indludes:: not only' alkyl.
benzene' and, al kyl napht hal ene; but al so. anthracene, phehant hrene" and
t he: al kyl ated product thereof; conpounds in which four. 9T MPTC PCl T4ene
ring Are C9004edi anct CoMPOUTOS haVi ng't heterearoMatic. conpound: (S) such
as phenol s,: and naphthol s, Sul fur COntent in the M neral

base oil, beb EOt Pegjifd Gaidsy: als,bm:% edr 41 er%fa%rrqwny tgﬂﬁém@r@éri

nor e flprefera ly 0.7 mass % o.r [ess. 8.ince usSage of tte crlbed
(1). compenesbnpesables in Qomdfdd: 4hchdal bigientebheainNg: rﬁa&éfﬂal

corrosion, as. a Mneral _base :o0il -which is advantageous | n termof :

sol ubi | i tyh'ijo_ifx dchvep mickhists] weBuantk A0 harkCod Bifdd eficy miavgfanebakebmisie: oil .

of which sulfur content is: 0.1 ,mas.s O More/ preferably 0,2 nmass % or
nmore may beddseds siymthieswoobaescell enfhjoretal L on. dsteatydrity (Bh severer
:condition and capability of inhibiting colrrosion of "1-cr.L-ts :caused by
a cOnponefiPr &t SRebif e @t tetdiicdraticds endipe BPARPaFOnERINGAY h

| ongrterm us m neral baSe, oi whi c sul fur content is |less than

0,1 mass: 6%@?@Y§b§§CC%P%ﬁFd%m§§“jW@)OFlP@s9Laéﬁﬂlnﬁ%e“b?%?%?%Eﬁ§e4ess t han:
0 ritsS% th ; d bl 23Spegi. f
exainesr%?Fe§§ Seffggpﬁés%;(h%ESBgFQﬁgi%%ﬁ% Xﬁfﬁgﬁéthgfigﬂﬁg Itfk%ate d.

pr oduct EQE][_E %_ %%&Léﬁ a}:o% gllncglogfgreagﬁ ﬁaeng ol i gonmer" |-decene

.oligoner; and eri. ydr dfenat ed product thereof:

diester sugh ¢ .&%%&MdeﬁﬂwﬁL!)t%l%%e1°ag'sp%€alac959é£€t di tridecyl

(a.Q| pate:, "‘and -2rethyl'h, exyl sebacat e: : ester such as

t0i net hyl ekpropane@apt W-a1.e3 nas02- 24:o0%n 26RMeBR3! 0L 06} Smd 44 a2 8¢
trinmet hyl ol pr opane peI rgonat e" . pen.taerythrit.01-2- e_t hyl hexanoat e, and

dt hUt yl 111%--at ‘a.rli4. 'ciareio et-ol efin: “a'hd arol\/atl c synt hetl c oil
such as alRyi) rkmmw the bafdkykcobsprened) angnlé o idstegrerogothent it ur es

t her eof . The: aoVe. Poly-a7-01.efin .or the hydrogenated

pr oduct ther 8ot ¥ 51‘3"63‘31 particularly preferably used in view of ex:CO. :|ent
oxidation, s abl I | sev,erer condl tion ang cagabl | i t%/ or fI i nhibiting
corrosi of (* 5S Yyt Oa €Bt5pdh@ﬁtp QEPPPHULRACEREENE:  t he

oo gt tmgﬁ% a8 2t DGR a LOBRBL 0l
between the metal content (M) attributed to the {A) component
and the nitrogen content (N) attributed to the (B) component isg
prefgrably 1.6 or more.

(00111} In the first aspect of the invention, the (A)
compenent is preferably selected from the group copsisting of:
alkali metal phenate, alkall earth metal phenate, alkali metal
salicylate, dnd alkali earth metal salicylate.

(0012} In the first aspect of the dinvention, sulfur content
in the lubzricant base oil is preferably less than $0 ppm.
[0013] The second aspect: of the dnvention is a method for
protecting a silver-containing material in contagt with a
lubricating oil, the method comprising the step of: bringing a

lubricating cil composition accerding to the first aspect of the
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base oils, synthetlc base olla." or mxture of two or nore specie:s Of

| lutricating oils. selected, fromthese :base oils can be used. F. Q

exapl e, One. or nore species:mneral, baseone :or ,,, . re species of

synthetic bass oil" or :a mxed oil. containing one O nore :species, of

m b' eal . base ens and one. or nore &peces of syhthetie base. oils,:

{00251The }cinematic vjecosity of the |ubricant bas.e oil of 0 the Anyent

ion is |idhvspetbhieal &ylbbimdad ng The tiimemeohitpeti s¢08i &y. at LO O c.
.preferably 4 5D nml's, note preferably 4..5740 zuni 2./s" and particularly

pref er abl yil8e8-onhEnitermstatieaki nematic: viscosity at: 1-00Onmeana a

"kinematic .:viscosity at 100 t. defined by LTIS . (0Ol apanese Industri al

: Standards) :K 22:0,. Was the. kinematic-viscosity atl 00 Q of The

| ubri cant _hase; oi | exceeds 50 VS, the property of col d-terrperature

vi scosi t yFi §e‘aef‘e?]€o?%‘f Bt ¥h. the kinematic. Viaco.sity :is less than

4 , bbri bi IS h be | up d . th
e o DA P R B e SR SRS e B to- the
1.ulpri: n@B%BPg;v,aQ'in}Pe}&P{m oﬂxaor%?{nh o%oﬂgrl g?ﬁl%%awh?cﬁ‘ Sg§ are net

pr ef er abl € I'Scosi ty T hdex e’Lu ant se"0il "of the

xnvent On b:5,R0k 4+ BROG 1 Q@b diitMoheds 1R Vdaviof w1t@bt@h@hngs?¥§ahk§nt

viscosity characteristics fromlow tenperature: to h tenperature; it is
preferabl YLB@l@étiﬂé}(ﬂ ' cHRp8s PFeb£1abk Y1 8D it at itrQf Qal and skuss hers nor e
preferably :95 or nore The upper linmt of the vi scosHy i ndex is not
speci fi Catbyp_rote’c't silveZcorminiesr meftetrhel baseeQUihs Mayclhends abel -oil s
f"?\/i ng: a :viscosity- index. O : about, .120-160' such as ydroaracked
mi'neral devicesl ynel@iiey sl basecitziftihgr rekenphe: , Ior iagshriongf
Cf-aletin such as. l-octene:,. |decener and 1:,-dorlecepe, 'Cr

t he- hydr o@éﬁﬁ?e’ﬁ“%rb‘éﬂ%@ec%’%ﬂéﬁpd—‘rw W@OIML ien. cravrhgs ai9e. dbwbitl index
O ebo. R Sl ack and GUT wax, or

i sa- par af Fﬁﬁﬁc’:oﬂﬁ‘l%ﬁ’%tebﬁl Jo?)tpéﬁsﬁégq Syto rLE‘BﬁéiLF Siii]#g‘dtahé?@ @S Lon

P ] 4 Sedi t d 9- 25 h
Compl ex. Btbr Bases S g% Sl sk BEE Ry o T by PR Thr Gt
0 The Iub&hseaa:Perpm&ol\/hﬂ@refeee 1118 1,1RE e%f-@tl?'a\me% I\g .szﬁem.aﬁ' A5 a

-metal lic- detergent as. the (A”) comnpofént . es of
deter gentbmhsmm@xmumace(ab taa,luurmaatm mnakoervﬁkkeus 1@8E fdp1 met al
stafdnate tiotervutt, .alkali :netal or aC| .kall earth netal phenate

det er gent comﬁhkmmnﬂet@érmcﬂd@y daasteh, @atgéiheealﬂheydaﬂrengﬂeé efgent ,
41k4f1 metal or 41S4li earth netal napi-rth4Rate. detergent, alkali netal
or al kal i reatvay neral praspihrey ieaige@etf@rrgenttpmahdleheamixi‘_cw,ze—;,yoﬂetwp or
more thereof (including: coraplex-type).. Among the: My 'phonate detergent
or salichrare et erfetile ispgngter abi e. "[..00281: Here theal kal i net al

i ncl udes sodi um and. pot assi um and. t heal kali earthnetal inol pdes cal cium
H;re\lgnesi um a.nd barium. AMOngel 4ch itOisis, 0OlkalJi eaxtb: Twtale -0T-0

pr

nut(:albero E@é%cﬁé‘e ol r@agrnxeysiinugmd S P ret &%%ggglgnpr eferable. The total base

{0015) Hereinafter, the lubricatihg oil composition of the
present invention will be described din detail.
f0Clel (Lzbricant base oil)

As the lubricant base ¢il used for the lubricating oil
composition of the presenf. invention {(hereinafter, simply
referred to as ‘-‘-lg-b:;i‘c;ati;ng olil compositien”.y, as leng as it
is a mineral base oil and/or a synthetic base oll used for normal

lubricatingoil, any kind of lubricant base oil can be used without



11-02=-24;02:28PM;ENEY S IVEFBFEART 11/ 63

H #
40adeitiv".e-aTeunt O the:C PH Betal.13-0.0-eteroentS P. @n be sel ected
dependi ng on the, required performance. of the luhriCating oil. (0-0293It
P11. 0u4l he noted that t171ci Titfl4)-:detegent not only COnbaifl S
Pe:Ptral. nmet;.allie c4Qe4: gebt 14At &ask? Contatns:
over based/ baSi c: Metailie detergent; in the inVention it is preferably an
over - based/ basic nmetallic' detergent containing O tb9e4te. and/drborate.

t 00301 Theshaser nuMeeyri@fiokhhe Metal lic detergeht is not particularlyit
.LS: usually preferably 0-.500: ngKOHi g, wore: pr.st"E-4b)ly 15-0--4.501
mg. WM, afehiP4c4” 1- YARTEE @ inérdI3odde 20 10. S0400F g K21 thirkanadhe :
"base- nunbet" ne-ans: ba. Se--Mrber as neaaureéed: by. perchloric acid nethod
i n accor dance WidhitaNned b reffifHSgKa25ubtidPeingl &um praaduicts andch

| etricatipgpet ermi nat. ion of 11:QurtrA. );3.-.2:a:tlen. AlAMOW oo0aijIT
the. :invEhtiidminelebyoneensn &fsthelaticty 2f tapraf*¢eudetadtipdmesbmtyai nedi n
the resinconpositieh ispot:specifiCally restriptee:::: t, tt tetal.MSS of
the conpdSREidY ofs AWeenetal BYnBEADY:2NE NPl cneg L dgrite SUgdt éBgent i s
pref er abl 1Qi1.4.-f,p_t:Le,prefeiably G'13714 mas% f urt her Mar epref erahly
0.147-0, S%Ierf%?S%tstqﬁ]alﬁﬂ- TtBEr TRE E?ﬁre?-’éjfﬁé%‘r“iﬂ@asﬁ'ﬁ(f?’%?-‘?rf‘%‘* 9%, 40 Tsc.
Vrof et ably, Q5 0.0 i 0Bes 12 YORDOLRE (A ntallic seterlent il Less.

e 1 MBS _
than O.. mass T edHé “*conten rrosive-wear i nhi ng éf f ect

of the silyer 'a%%n%ahmoggcalq@tk%é.i@l:o'itler-%ﬁ:u%%dbﬁg i%rfiﬂ:ﬂcﬁ{'tof Whi, the

(A nmetallic .detergent -exceeaS a toss % as t nmet al “cor

_ _ _ _ content, increase of
combust i opehagbers depaskitna by rihahaash. 6900t sapsLsaveb sey drbfluance to

e :.1t7ga:a equ PMent tend. t0O 'be caused, [0:0221(a) conponent.) The
 ul briicatdoig1924. owhgsidiLinaeonkaiostraldienybf stitchinairde. baduloan ,
borm cont ai ning al kyl succinimde as the (B.). cotponerit . [0033] The.
al - kenyj suecigyi seekdéicsdlyaltritedi de corfeuwntliadl ngp st % leadess,
One. c6- G 350 . 11a0at branehed al kyl gran))al kenyl group in the nolecule..
When t he MQ%E o ieueBeyr 367 meRE &l RY| Lgpdup “ern ée. APERENGECOREESGED i S
less: ...hdn solubility of the conpound o the |iibtjcant base 911 'tends
to be det'@ddrdtieth E\Pr%/-'lké%ﬁ%ﬁ’éﬂr F‘-ﬁ“?%‘gF b‘tﬂq‘“‘:dﬁﬁnﬁerﬂ g e aﬁlt@llj—[@r’*éiup or,
the: al kenyl_,agroup exceeds, 400, . 19w tenperature.. . f40.-0tY the. .
11 410 1600 p5¥ SHBEERRER 1io heanasShe Bhrer orarasr <HRY e S dsp o
a.leriyl.,gt ﬁgbéﬂ%ﬁfé;he "liner or branched, 'Preferable exa.nples thereof

i nclude: ol i1 gomer of :olefin such as propyl ene,

(00191 Since usage of the below-described (A) component and

(B) compenent: enables to attain sufficilent dnhibiting effect of
silver corrosien, &s a mineral base oil which is advantageous
in terms sf solubility of the additives and econemic efficiency,
& ninéral base oil of which total argmatic fraction is 10 mass %
or more, preferaply 20 mass $ or more, may bDe used. In view of
exgellent oxidation stability in severer.condition and capability
of inhibiting corresion.of silver which is caused by a component
attributed to the deterioraticn of the mineral oil with Leng~term
use, a mineral pase ¢il of which total aromatic fracidion is less
than 10 mass %, preferably 5-mass % Dx less, more preferably 2
N

mass. ¥ or less is desirably used.,

166207 Tt should be noted that the “Lotal aromatic Eraction”
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I-buten@band I s-0511:tenet braaPhed anyl grouP. O btanched al kenyl group
der.i.7ed from a: CO -olig.oner of .ethyle.ne and propyl ene.

1.0004 1Exanpl es of the al ker,yl s. ucci ni ni det he i nventi on may be a
nono-type suceini m de of the :follemjhig formul A (1) in which su.ociniC
anhydride 5 added at one end. of polyamne at tanme of imdis.atiOnt and/or
a. his-type ..a,nocifif01.0e :of the followwng form0O-a .R 1.). in. whiSh
s; uedi , tltmeaaahyHE|dentsntadﬂeﬂzamatiauﬁﬂhctsmmsn@hshhédp@hyaﬁLae@ah@e Vi ew
of hir: ghternperetp.te detetgendy,. his-type auccininfgepreferable,.

1. 00351C. FlPh1&§®M4DZ$ﬁﬁ 1 Us422 1l t bh¢ad ForvOGr@: frct iod Lh@@ﬁﬁ?@Fom@UIa 2)
4P Tr 11"cr. £01)0112NH)b CH2CLl-12-1\j"I I/ C - h? 6d. [003-71In:

t he. ferwrléef el&y derngene amd atigdl apphPrakenei fidpeldenpypalhoogene,

pr ef er abl |near or:branched al k roup.or- al kehyll ctdbp; a. ie
anjLTit, eééﬁnaBF Be&ea,?n%fé@? Vlzatt%i ngo%l% tBerEORnL BYBPOVGES 111110 10,
preferabl nethod f.or rodUC|n t he abov al ken

su00|n|nléE§cpsF88F gﬁa?% BT i M A e gnkgPp|a“ t {1RER® T%%nyl
sucei bi m 9%&@%@%:%%:%%%@‘1?&6& ratgrif r e%c? Jf%g‘ ri"émnsrwaarjlmaéfclﬁém casid

or. al kenyf sudel ni ceci Sbt & ned I'ng el c: 4r ith 4.

P2np. 21: 4%9 ggygngagd_ng #ehs: 4. 00. . al kyl :gtoup or 411.gbYl Sr.buP: At
1: 40- 200 LQQA9: 1Eanp | es’ of polyanlne i ncl ude: di et hyl ene t.tiney

triethyl engobetram nesul ek rasioder e pABt AMhaea1 aRdsPuR 1 h e
bezat ni ne.
s-p_ezc.;ific_::a;l‘l_y: limited, is preferzgbly 1 mass % or less, more
(? preferably 0.7 mass % or less. Sinpgusage&ﬁithebelcwwdeseribgd
silver corresign, as a mineral base oil which is advantageous
if terms of solubility of the additives and economic efficiency,
a mineral base oil of which sulfur contetit is 0.1 mass % or more,
preferably 0.2 mass % or more may be used. In view of excellent

oxidation stability in severer condition and capability of

uge, a wmineéral base oil of which sulfur content is less than 0.1

mass %, prefarably 0.05 mass % or legs, and more preferably less
than 0.005 mass % (less than 50 ppm) is desirably used.
[0922] Specific exanmples of synthetic base oil irclude:
polybutens or the hydrogenated pxoduct ‘thereof; -poly-o—olefin
such as ;—Qctene-o;lgomexJ l-decene cligomer, and l-dodecene
ditridecyl glutalats, difZ*ethylhexyl adipate, diisodecyl
adipate, ditridecyl adipate, and di-2-ethylhexyl sebacates;

palyol ester such as trimethylcelpropane caprylate,
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[QQAMT e. boron'-containing alyenyi succinimde can be obt ai ned by reacting

al kenyl aussinimdes of the fornulae (11 and 2.a: boron conpound such as
boric acid, berate Salt O . borate ester . Exanples of boric aci:d may :
ortho-borig: acid, net:ha-boric acid, or tetra,boric acid. [00:41] As an

al kenYl. SaCciimde in the invention, boron-containing al kenyi succi nm de
or boronfree succinimde can be used, In VieV :of sei-eure resistants, a
trnr00- Cbttf&ﬁmnde%ﬁﬁ@ﬂaméﬂﬂ@Ma&@nhdeels preferable} in view of sludge

O SPerSPCN’ au. sc4gab|I ctY O 11.1, 9) NDorat) Ire de terqency

(0042] I n: the |nvent|on the content c2f t he 18) altenyl

suoci ni ni Rieb#el oFa YO Sreertvaieni wgakkenyboxgltci at hildesutio aheliglyd), MasS
O:f the coMpdsition7 as boron content., is:0-Mnass %O, thenpper limtis
preferabl@a.ﬁa@?ﬁﬂﬁh§s @@a?‘P%@slnnnﬁ%dpﬁemeﬁéplyYﬁﬁhﬁeL§-Qﬂllﬁmﬁh als
furtherPIPT r ef ‘gbly or less:, The pitx: Qeri content: is 0.005 Mas$
%t C | ess?t! “epgé ﬁéeeﬁraléwalbloﬁmeneﬁemetle HBEIL RE FBE & pfeEssabl yO7
mass % SS FQ%IO (B/Nratiel between the baronPentent 1s) ail4 the
n|tngen cbnte (N.) i$ O- 0 65"/the uPperIihkt is preferably 01,50 or

| ess, f er abl n_the o) content xceeds 0- 03
nmass %orle(%tﬁjﬁ BAT r;fpigo exce ?fs%'sgt eFtie %t' édﬁ‘%%r in fbt tdlr’ﬁc O f ebt
O the sidmsresopLal Hi @emtcet'am tﬁf@ﬁe 18P s leHSiLH fvagt Qf -e.ic%%%kﬂhe

mass ratio WN) 12NP. Metal Centen attrlbuted 1o
TwL41): lcQﬂLdetﬁd’rg%tamdtﬂﬁ? kbt Qg%beﬁgﬂt@@ﬁd%&{ta{dcbtﬂa%ﬁﬂz@ itRe +(8)

kenyl succinimde is preferably 1:6 .0ttli:ote,: nore preferably 0 Pr
nore aTl Qrf‘hﬂbﬁtﬂxergvap_erpsetaercaﬁ)lsylzr,eé oausr@cﬁ iy a@&hbdﬁﬂﬂﬁltf\/lal‘d_trhﬁ)t_zlt@dl s | ess
than::the corrosive-wear : inhibiting effect of the silver-cental oing
mat eri al teride. g liomatifiPnc pénthe (2PAdra] (M L ophiponientg-tern use. Tna
4. 14briccabing cii. cOrposition .01 the invention contains zinc. d,ialKkyl
di t hi ophokiptetle as (é&p etsﬁpbﬁ@@ﬁtl%o&elet FBbEpCENE 4 %S AL, Mineral
d|th|0ph3§ nate_ 441 the inveption mast be the: one regresented by .t he
foll owin %er ﬁt['ﬂlé (@j‘r*é 1e_]_td4:4 iee—m gl R @1 xture of WO or more species

For example, ome or more species of mineral base 0il, one or more
species of synthetic base oil, or .a mizxed 0il containing one cr
more species of mineral base oils and one or more species of
synthetic base oils.

{0025] The kinematic viscousity of the lubricant base oil of
the invention is hot specifically limited. The kinematic
viscosity at 100 °C. is preferably 4-50 mm?/s, more preferably
4.5~40 mm?/s, and partieuldrly preferably 5-35 mm*/s. Here, the
kinematic viscosity at 100 °C means a kinematic viscoesity at 190
°C. defined by JIS {Jepanese Industrial Standards) K2283. When
the kinematliecwviscosity at 100 °C of the lubricant baseoil exceeds
50 mm/s, the pTO“e by of cold-temperature viscosity is

deteriorated . whil €y when the kinemsatic Viscosi ty is less than

4 mm?/s, the lubrigity is pcor at the area to be lubricated due
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. [00471TP te fox: T444TEY] P,,A-P4 1.7 are i ndePenOMIV a Cl-2, 4.
hydr OCat b2P group. ExaMl es of the .C3.-7?:4 hYdrodarbon proUp include:: a
Cl.-2,4 linear or branched al kyl group, a .0344 linear :ot. branched

al kenyl group): a C5-13 cycloal kyi, :group or :(15-13 linear or branched

al kyl c:ycloal kyl group, a c6-1u aryl groUp O:C. 6,.:ni linear O

branched' all1 <3).-1 aryl group, and ..a C,1g aryl al kyl group..The

group ande@lttenyhsgraupisny cie MuMEbYmat i SAGETMNEhAl ¥vapaRsh 1 & ticsy -

[ 004, 8] Anrong t he hydrocarbon group Wiich can be R4, R5, and R7, the

hydr . ocartdrihgr bulpricapabhiseudal e corekelabiyr a |Schedltie Gothragsdedrel- 19

al kyl group or a ®-18 a:ryl group, ot a linear or branched al kyl aryl
group. [ 0094 Orgffhe@mmet-hod, for producing the zinc clithlopho:sphat.e, but
not particularly limted, my be a known Meth:od:, FO exanple, it: can be
- obt ai ned B2 %1 r st | y VEEgeeiRY anpassphoths hemieant igeanoid L1001, Qls or
pile:l-lola each havi nq{a hy,dr‘pﬁar_bqn,_groug 90{Are.stpon‘di,_\ng to R4, Rs.., EK6,
and R? t oPpt Sdtic & VAT PPoSPROFPGCALH B2+ SRt B sl AT 1°Zi%ig Yhe

di t hi oPhOsPhQxi..b acid-wi th zinc oxide,, The structure of the zinc dialkyl
di i ophoShriat e e e it Re Erasker *a Be  tobar L 1 Ved Frre*bont ent o
zi ng di al Xy di:hi phesphate cbfokhe L ukri Cating Qb cQmosidign. of the

i nvention, apsp dys%ﬁﬁﬁg%i‘oﬁte@ﬁkggfgyg % iglgp%% 10%" s??%@ﬁ(}g%“g’ff&am y
9.01-9, 198 rass-dPbraand Meke ReeLD ahli. ¥uPdReP. AOR MaRTha e ®st e | over
liMt of the phosphorous content is | ess than 0.005 mass % the anti-wear
ProPart. Yoaind, t ite @fiid OXihdn'df GRAXT 3R vy ahdbi dLndttaphg AiRGuAifi ci ent
3At§i | .e, when the UPper litrdt O the phoSphordus cOntent eXceeds 6. 1(1,
Mass % cloimigsidie- Bganplghi bt ing eifeatibmahee ;sblaver odont akning anteri al
tends. to be insuffiCient.. [90.51.]ay having the. caPve. atruct)1, ber the
| ubri cat i ¥¥ee BONACE i inide@h of abrHe preseéhl Fuvlend onydiesecdidcemineral
antico.trosive property of silver-containing material, So, as a _|ubrigting
cnQ(111. dpt=- WAty -&vefinoke af edhgt i ErpRPL ey h‘él-%tg;@i%i%fatq‘ﬁ&%iirln
cOnposij tien.can inhibit carrposion, corrosive wear, elution .and the |ike of
si | ver-coptal pipg na %?%’4%' Feitos s PiTer™ -Ooc%'tczﬁnr’ﬁ’n'a'rn%?%%-yﬁr%g?n@&g& for
Machi nes or, dgui ’ vt eular LYt ote.rnal. colMbastiaqn, -S0,aS {0 further
enhance. (heEr o B L B R R B e PG i ves
convent i oftedd wused ofs lubregtisagc 4t hcpeyadded,d @ihe,dubrj.cati ng
p.4_lthe inventi On. Exanples of the additives include: antioxidant,

ant i - weari el r 4fFi X kene rplessur ebagenty o ri Sdion.Modj firklse WaSeositV

i ndex inprover, corrosion inhibitor, rust inhibitor, denulsitier, netal
deact i vstex]s dehdaherbantoi telbaniing a Fi-eabsity index of about 150-250

such as complex ester base oil or HVI-PAC base oil,

£0027] ((&) Metallie detergent)

M

ot

The lubricating oil compeosition of the present invention
contains a metallic detergent as the {A} compenent. Examples of
metalliié detergent, buk not limited to, dinclude; a knowh alksli
metal or alkali earth metal sulfonate detergent, alkali metal

or alkali earth metal pliehate detergent, alkali metal or alkali

phosphonate detergent, and the mixture of two or more therepf

{including complex~type). Among them, phenate detergent or

10

# 14/ 83
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1005214s t he antioxidant, 8 antioxidant suchas 11-02-24; 02: 2
PM; nt21-5M NW ' antioXidant and aromatic am nic :antioxidant, :or
metal antioxidant can. be: used. 4timong them, phenolic:.antio: xi dant and
aromatic amnic antioxidant are .preferabl ea

particul arlyi penolicanti Oxi dant. h. ph.enclic.antioxidant having e:sterbond
prefb-rable; specifically, .3",5-7dia.l.kyl-4:-hydroxyphenyl substituted
fatty acighk)asfelis déﬂyyayd& ig/@@@f@? sbhe. alkyl .grQips .is tertrbutyl
and the renmaining al kyl groups are respectlyelynethyl o.r tert-buty.1).
such- as gAQ2&; - . di r Hetrks Mt y1 ka1 dmebydrriosoiphieny §diyn epioretaes sdum;
floptyl.-3--t3- netby 1-5-te-rt7butyl . -4-hydroxyphenyl 4, propi onate are

pr ef er abl ad theeE3alld ¢det i ubke t dticigdesicalwonposithoswr, 8he Hamieit.i on,
sd.-hed4 qal ng: the antioxidant, the content. to the total nass of the
obnposi t HIGET el Metelss Ausab efasiidbripiads F@Sogr%ﬁelt%e G

agent tor extreffie presSnre agent) an Yond f antl- a %
conventldﬁéWﬁﬁnu§é&”¥b? 91&#%?%&%?ﬁ§ Eﬁeéﬁﬁ Bt Usdd® “REFY ‘iﬁ#@ St

| -b h h h d t
bressur e Sk e IR PR T HASS s R Tatt %%%JB%? S@ Seldps TR R rem
t hil te fl t di t hi h hi t hi t t

0DOSPRLLE 1185 S Snclh Ll 20! gts hibe,esteractoidhy m%qr%e Jiesters,

phosphate esters., dithroph-o esters,

trithi oph te estershoud t%a'tt%h .t et eof s r@é@ rerrahlo®

t her eof Rilé??Vhtlves ﬁgrgo :’ocC. arbcémate"'dfcstaflrg ?

p0|y5U|f'éKiﬁ ﬂoﬂﬂé¥d§1néﬂﬂﬁmld%§¢a§ndcoﬂét béhdenut also contains
0-551:0i .1 .conpositicncf the invention, en nsing. tbesei anti-wear.

agent kom@@:ﬁ%ﬁ;&:&lﬂ%ﬁ@&&ﬁr&w@aﬁm dethegeﬁmt et tlee nDtverpardry: dt- Ik, ari . Y.
1,-iroited; to the total. rrLis of the conpositionr itusually- 0.01-5 nass
[0056]Examqﬂkﬁ;aﬁlutﬁ?quaﬂﬂaasemﬁéﬁﬁﬁermeh@lhﬁ@ deestdarss datitatiindmanodi fi er
such as 4 fAttY acid ester-based ftittion nodifier, an aliphatic
ati ne: -bd%éﬁ”ﬂﬁhﬁﬁﬁh?nﬁxﬁ1%H@V@faﬁéécﬁémt9eé%F% am de-based friction

nodi fi er net al tion nDdlfle snch as num di t hi oca benate
snd nflybﬁgﬂﬁﬁldlthlg ﬁogﬁﬁgtﬁuﬁgﬁrb% H%edmﬂ?ﬁggé% EﬁFgFG Y8 P8Fal nass
of the co 031t|on |s ual | ¥y TA 9- 51 af, .t

i ndexi ncl%id yrl\;@‘t r‘%l d%/ iﬁasgdusb?sc%aﬁ)ﬂ?yggmﬂ%g hjerrp‘)ﬁog\?g“ ﬂ&

(20P0i Y JD I5al Y =3 9 , e
PPl 09.) n}i'ﬁoP)%/ 1%@%/?%45% ?‘y D| hﬁd]exwg%{ér ovbr Jl& ;E/@rr%i%ﬁn% 7‘ey :&gﬁnfhyr 1d’e ester

V|sc05|ty |nprover
measured b.; perchlicric acid method in accordance with .No. 7 in

JIS K 2501 “Petroleum products and Yubricating oil ~ Determination
of nevtralization number”.

(00311 In the invention, the -content of the (A) metallic
restricted; to the htotal mass of the composition, as the metal
content, the (A) metallic detergent is preferably 0.12-2.0
mass %, more preferably 0,13-1.0 mass %, further mgre Lp‘r‘:e-fera'?bl:y
0.14-0.8 mass %r,still_fufthér'mgfélpreferably'G;lS—O.ﬁ-mass 5.
and mest preferably 0.15-0.4 mass %, When the {A) metallic

detergent is less than G.12 mass % as the metal content,

corrogive-wear inhibiting effect of the silver~centaining
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Mass- average: nol ecular mass o:f the viscosity index i Mproyer is usually

899- 1., papt eTabLY10. 0". DOD- 9. 00, 000. The content of the. yiscesity index

i nprover, to the total mass pf the conposition,: is usuallynese

0: 05" . El |l Exanpl e's of cOrtosion inhibitor include: benzotria2ol e-based,

t hi adi azol e- baed, and i ntdazol eHbased conpounds, [00"] ExanPies: O rust

i nhi bitor include: petrol eumshifOnater al kyl benzene sul tonate,

di nopy! npta et lenet endl$ e inabkehgl estivehaattdie dhdmeppIilYyaJmiterge#ntCoh: 01
ester. LODECIExanple:e: O deMJ sifie/rpolyaikyl ene ‘

gl ycol i erfoifieHi®o2sdr PAEE dntPSSHER BILPb IS T hy FBREERRG| @f Ifermbustion

pol yoxyet hy*ehe: 41. haPhenYlet het, andfl pol ycxyethyl ene 4. 1-. W naPht hyl :

et her. NVHEX gepgpt >él¥iléﬁ - Agk GGt Pﬁ-@z:%g‘é‘?gﬁf%i‘&é-i-é-ﬁﬂhé"m the

.pyrimdine derivatives,. al.kyithiadip?bl, e". :. mereapte benothiazole": b.

20 8701 O T S R e SR P30 PENS i A0 B Ly s: La: 11 de L. a.

4. - thiadiabps 1.0isdigallx; vyl 0.0,1-'"4:cc:a rho:mat e:k 21-

(Ali syl di i(ﬁ‘?% ! enori aSokPen il 5 (- Gat bOxybenzyl thi o) |

propi oni t 1 | ¢, 40502%: ExRARL; 0f cbiifos el BN 0l UdSiersil i cone of I

:athenyl succinit acid derivat "I'ves:; estet of Pol Yhydrbxy aliphatic.

al c. 0110. dycanddinanddohebof ot tYored i PNyl sybat el mDadydy expbenzyl

al cohol) alumnum :a:testate; petessiUM O eate'; nttfoam nealicanal a

aromati c e neomgatdniaf phosphat e; . al kyl al kyl ehe

: di phosphate; netal derivatives of thioether; nmetal .derivatives of

di sul fi del@33br i ne cBhpoahlsnydf sat¢phinnide jixa Swdriatindde- coupetndy|
latief elic.Qor.p..i "Atte arilcyl phenyl .polyethylene:4lycol

(. et her sulFa 19 @id 1eEaSr BEEkGloethe DEqTErad y3Puhen HHFHY Tthesencaerdi ti veS

1;0 the lupricating :oil QPrilP.PttiOn of-the inyention, tq the total nass
of the ¢ Hoer (e i éa-%?gx‘}:%w He“ct&er@&icﬁ’ﬁ'ui*ﬁhi s e oraep
i nhi bitor, quO%h%PdeégggghL%gE}%&ﬁgﬁgs '%53%?@%§%%?F3'§é$30*%“$Q%

Agmbes s ,
. 0. entent™'6F e net'al © tivator eueny ‘mass econt'ent of

the det oahaily USUALY (heDRlipnlhaMES 100 OALIRM KINAIRLLG MesidRORol Ly A

LG () C ubricating o conpo. § tiOni o e I nvention containing
the above;<aaRereBlst8d; Wridk,. Fn8Mche £8rbOE @bkl ¥ Thaeh Syl group
[0:0:65:).:CS".ver-c.ontaining Material)
or. the alkenyl group exceeds 400, low temperature Ffluidity of
the lubricating oil compoesition tends to be deteriorated. The
alkyl group ox alkenyl group may be liner or branched. Preferable
examples theresf include: oligomer of olefin such as propylene,

I-butene, and isobutene; branched alkyl group erbranched alkenyl

)
e group derived from a co-oligomer of ethylene and propylene.
[0034] Examples of the alkenyl suceinimide in the inventien

may be a mono-type succinimide of the following fermula (1) in
which succinic. anhydzide is added at one end of polyamine -at a
follewing formula (Z) in whigh swccinic anhydride is added at
both ends of the polyamine. In wiew of high-temperature
detergency, bis-type succinimide is preferable,

{oe3s] (Formula 1)

12
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7171. ¢’ 0,:tipdating -oi |l conposition of tire invention Can 4-11hi)Pit )
COroeion of silver, SOit :CAM be :Suitably used for p |ubricating.
oil.. in Contact with. silvn-containing material:. The sil Ver-containing:
material: is not particularly limted as long CS silver: exists in the
metal surface Which is in contact "with: .11.e:11-1:1Rr.icating oil
oonposi tiOn, The 5.ilver-cont 4jaitig:materth:1 is not only Made of
silver: itself, but also nadejof silver :alloy on a silver-coated or
.silver-allercoated negal 4-erial, suC. h as Silver plating.. The

si | ver - cont ai ni nggratqri-al{inot udes. :a case where a,

n. on-sil Ver - oont ai ni ng’:L'mat eijal is coated on the sur.taCE. f: 9:f the

t).45:e. MB. (ter:i." 12{Pt:. e« PaihipMFDy, E49e14. 0.¢I)1 when nisocl..and
the,.j1,-ster'.7-cont.. 11 expose

ini, mg. taateti d, thereby there is a.
poSsibility to. confpalwfh.th:e lubricating oil. conposition of the
i nvention: Mreover, the sifyer-containing .aria- include not only a
silyer-.coutairiing nateria[{hf5.04 for a Sliding portion but al So, a
silver-containing material, used for other than sliding portion, in contact
with the lubricating oil c97.1)0:ttion .:enples: of silver allo:y
i ncl ude: : 1008f] ver - ti{Foamudy, 23i | ver- copper alloy, silverThin-copper allcy,
silver-alum numalloy, .silyerTalum numsilipolialThy,..siiver-alumnUmtin
si | ver-al umi nungcQope al | oy, silver-al um nuntksiligon-tin

i €Ol roeapper all oy and

SFTV

si | ver - al ung,Bung: gsc’onco. pper silver. Hal um puﬁhc'é'
i contin- 5¢ - cont ai nl&g
/mteri al smay be |t he opqg.g_t CINENVERLC-eM s ir eferably | mass % or
.2 n@Ess % of note,:- ¥urtHer

i
Ver - al ; | 1P, T nulfm capper alloy. 'Thes
nore " Rzet exabl. “nmore tpathtabiy 5 :mass 95. 0r

nore, and StiHy ‘iff_f;g;r more P.referably |a magé7GHaore,
t

[00.6.7].4%e:cific:.gxanples of :the silver-cg'ntainin:g nateri al
include:': a silverttin. alloy containing silver at -a :ratio:Of 51--9.5.
mass %" preferably 66-90 Mass % ; a silver-cOpper-conta.ining alloy

: cont ai ni h§0387]1 Vet atlra that foxrmudse5{8D amds{2bh/ §reRér abty B0&3e0- teas %
and a sinvertalurai numcontain:ing alley containing'" silver at a ratio of.
2. 4- gnas: snacpepietelbaBl §uo2eys PFESST9P 1Y Haolax l§BRarvunbrantnsd|ajétyl t he
Metal surface- contains, the nore the corrosiyerwear of silver tends. to
occur-. THEPER o7le 2K GEPRRAL Pny® IHPOLiadsdn Ofof EReld nuiithicsPtlivs

usef ul l\leher! bricating.oil conpq.s,ition of the invention is excellent
in corrosfonfcerr S}%e%W\/%hﬂe' fe %qufi‘orrétberf-’%:geg%‘éihli.\ nl_c‘? bj;:n4 COpper . as
vell as ephyedrcont aip il AQMBLEELD) o Oy St Ly & D ASL fBLethal - SO 1L 4s
not only use u{ for various siivertBORtarnt g materiel ,“but“alo 'useful foX
machi nes anel demh &8ss i MH G Sl MaEGONE L BY, MBEAS I:8)and these

| eadHopnt ai ning vet:et:jiel or depPer-Containing materiel are SeParately
contact, slkdnyheuddibriktakisnga®ite bBt@6nks FPcRiacihad ?@I-K&t@i’ﬂi@@}r_i&ﬁ!ﬂ
(cgrrposmlon of "the invention can iBbit. corr.:(:10n of the

si'l ver - cont ey hismgerntierdald prvaliicoty it hectidtd eatidnge ddngbhposiddtdmg s in

contact with; Aqg:.h.en using the lubricating oil conposition as a
iteatiC.4W$¥%4@ @Whyqride passi bl eonprprdtiecting lavBte-boCat sy hidigpumeri al  as
well as . _

alkenyl group at 1L00-200 °C.

(0038 Examples. of polyamine include: diethylene triamine,

triethylene tetramine, tetraethylene pentamine, and

pentaethylene hexamine.

(0040] The boron-containing alkenyl succinimide can be

chtained by reacting alkenyl succinimides of the formulae [1)

and (2) with & boxon compound such as beric acid, borate salt
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machi nes and devi ces contai ni ng silver-containing mat erial. In additi on,

since the lubricating' oil conposition :Contains einc -dialkyl

di t hi ophosphate, it is possible to :i nhibit surfidation cotrdsion. whle

Mai ntai ning the anti-wear :property and the antioxidant characteristic..

Thoret.oz.e., the lubricati ng oi | conpos:40.1:2: Can be suitably used as

| ubricating -oil for various '"internal conbUstions: particularly 'diesel
_engi ne; af esehterngitee . fBrarplésay paric gasdlmayeben@umm\&@omataﬂkﬂb‘bl | e;

and four-cycle twd-wheel vehicle engine, Exanpi es EPITI QBereinafter:, the

Present iR 1M [ACise woT §e§§ecbﬁ|~¢al #gidescribed by way of the

fol |l ow ng_exanpl es However, the invention is not limted by the exanpie$

[00711: (EB&WJes 179A'*céﬁpailhﬁﬁ% BaPpIERLgR ) the i”’A@d‘lttllo\V‘es (A ,

(B): an enenta e added to,each of t:11.f¢€ ga q 0 toPr ePare
i hbri Catl %‘x‘“l‘”o Fodi e e &\Yu nGOCRLBIBERRCRT (PORYYS ““fa

(Exanpl e lve e mount : _of each addl t| ve | S
based en THE 1ol e Bonbbs 19T B U EI 6T SLERPEa ™ 1O the

obt ai ned,, %cirfﬂaqu%r%ysat%géi’w?' éucgﬁﬂﬁta SSLALL LY LE L}lweﬁ%f ¢ | ed

out |anar t ow ng Co rons 1n accor nbri Cati ng

oi |s for dinteinali GrRADRaL O %%‘éa@hgbﬁ‘@ﬂ- Of¢ '||t)’"' I nch
ana Stinti ng&fm dlatl on aTeaﬁt ? | EOT test) 3/ (?hce)l?ll%e E]\;%;lhr}?h%? sil ver

el uted fraetdngitast id a@awamm&aahvedlenayﬁ bt et dredr ras Witierane Al so.
ShawnTable 1. Teat. Pie.00:; Silver-plated test piete. ep:fz. mmm nm Test

t enper at Lﬂ:‘la:CJJISﬁLiEEaLst |prxef_e9abﬁueurs Amount of test. 04.1: 23%0 ¢
073)(Tab|e 1) 1 Saltfilinta | answedwoo s el 5, gr:

total mass of the gompesition, as boron content, is 0-0.63 mass %;
the upper limit is preferably 0. 025 mass % or less, more preferaply
0.024 mass % or less, and further more preferably 0.023 mass %
er less. The nitrogen content is 0.005 mass % e less than .08
mass %, preferably 0.01-0.075 mass %, more preferably 0.02-0.07
mass 3. Mass ratic (B/N ratio) between the boron .content (B} and
the nitrogen content (N) is 0-0.5%; the upper limit is prefexrably
0.50 or less, more preferably 0.45 0r less. When theboron content
exceeds 0.03 mass % or the B/N ratio exceeds 0.55, the
matezial tends to be insufficient.

(C043]: The mass ratio (M/N) between metal ceontent (M)
attributed to the (&) metallic detsigent and the nitiégen content
(M) attribyted to the (B) alkenyl succinimide is preferably 1.6
or mare, mere preferably 2.0 or more, and further more preferably
2.4 or more. When the M/N ratio is less than 1.6, the

COILOSiVe-WGar-inhibiting effect of the silver-containing

14
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material tends to be insufficient.
(00447 ({C) component)

The Tubricating oll composition ef the invention contains
[6045] Examples of zinc dialkyl dithiophosphate in the
invention mdy be the one représented by the fellowing formula
(3).

(00467, (Formula 3

3y

RSO/

[0047)

& Cj-za hydrocarbon group. Examples of the €,.,; hydrocarbon group

inclutdes a Ci-24 linear or branched alkyl group, a .Cyps linear or

branched alkenyl group, a Cs.i3 cycloalkyl group or sia linear

or branched alkyl cycloalkyl group, a Ce1e aryl group 6r Ce.ye linear

or branched alkyl aryl gromp, and .a Cyasaryl alkyl group. The
o tertiary.

(00487 Among the hydrscarbon group which can be R, R%, R%,

or branched Cjp alkyl group or a Ce.s aryl group, of a lingar

or branched alkyl arxyl group.

[Q049] The methed for preoduging the zing dialkyl
dithiophosphate, but not particularly limited, may be a known

method. For -example, it can be:obtained by Ffirstly reacting

a.hydrocarbon group corresponding to R*, R®, R®, and R’ to produce

13
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dithiephospheric acid, and by neutralizing the dithiephasphoria
acid with zing oxide. The structure of the zinc dialkyl

18030] The gontent of zinc dialkyl dithiephosphate in the
lubricating oil composition of the invention, as phosphorous

cortent, is 0.005-0.1C mass %, preferably 0.01-0.09%8 mass %, and
more preferably 06.02-0.095 mass: 2. When the lower limit of the

phospheorcus content is less than 0.005 mass %, the anti-wear

property and the antioxidant characteristic tend to be

content exceeds 0,10 mass %, corrosive-wear inhikiting effact
of the silver~containing material tends to be insufficient.
[0451] By having the above structure, the lubricating oil
composition of the presert invertion is éxgellent in
anticorrosive praoperty of silver—containing material. So, as a
lubricating eil in centact with silver-containing material, the
lubﬁicatinggilGpmpogiti@ncaninhibitcorrosionﬂearrasivewean,
elutiol, and the like of silver-centaining material when a
particularly internal cembustion. 8o ag to further enhance the
performance, ¢r depending on the purpose, any kind of additives
conventionally used for lubricating oil can be added to the
lubricating oil cemposition ¢f the inventien. Examples of the
additives ing¢lude: antioxidant, anti-wear agent (or extreme
pressure agent), frictien modifier, viscesity index improver,
corrgsion inhibitor, rust inhibiter, demulsifiex, metal

[0052] As the antjioxidant, ashless antioxidant such as

16
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phenolic antioxidant and aromatic aminie anmtiloxidant, er metal

aromatic aminic antloxidant are preferable; particularly,

bisphenolic anticxidant oz phenolic antioxidant having ester bend

is preferable; specifically, 3,5-dialkyl-4-hydrozyphenyl
substitufed fatty acid esteys (wherein, ene of the alkyl groups
methyl or tert-bulyl) such as

octyl=3- (3, S-di~tert-butyl-4-hydroxyphenyl) propicnate or
ogtyl-3-(3-methyl-5-tert-butyl-4-hydroxyphenyl) propionate are
preferable..

[0053] In the lubricating oil composition of the inveéntion,
when using the antioxidant, the content to the tetal mass of the
composition is usually 0:1-5 mass %, preferably 0.5=2 mass %.

[0054] BAs the anti-wear agent {or extreme pressure agentj,

Epeciflic examples include: phosphite esters, thiophosphite
esters, dithiophosphite esters, trithiophosphite esters,
phesphate esters,. thigphosphateﬁestEESJ-dithiophosphate:este:s,
thereof, derivatives thereof, dithiccarbamate, disulfides,
polysulfides, olefin sulfides, and oil snlfide.

(00551 In the lubricating oil ecomposition of the invention,
when using these anti-wear agent {or eéxtreme pressure agent),
the contenlt is not particularly limited; to the total mass of

the composition, it 1% usually 0.01-5 mass %.

# 21/ B3
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[0056] Examples of the friction modifier inglude: ashless

quifie:ﬁanaliph&tiaaminaébasedﬁrictionﬁmdifiar,andxaﬁat;y
acid amide-based frictlon modifier; and metal frictiom modifier
such as mclybdenum dithiocarbamate and molybdenum

dithicphosphate can be. used. The centent to the tetal mass of

ey

the compositicen is usually 0.01-5 mass

[0057] Examples of the wiscosity index improver include:

copelymer-based viscosity index improver, styrene-maléic
anhydride ester copolymer-based viscesity index improver, and
polyalkylstyrene-based viscesity index improver. The
mass—average molecular mass of the viscosity index improver is
usuﬁlly'gqo—laQOQrOOOﬁ:pfeferabiyflﬂﬁﬁOOD—QOQ,QOQ. The conktent
of the vVisecosity index improver, to the total mass of the
composition, is usually €.1-20 mass %.

[0658) Exdmples of epriosien inhibitor inelude
benzetrizzole-based, thiadiazole-based, ard imidazole-based
cémpoundsw

(00597 Examples of rust inmhibitor include: petroleum
sulfénare, alkyl benzene sulfonate, dinenylnaphthalene

sulfonate, alkenyl succinate, and polyvalent alcohol ester.

{00607

Examples of demulsifier include: polyalkylene
pelyoxyethylene:aikylphanyletﬁﬁﬁ, and ‘pelyexyethylene
alkylnaphthyl ether.

fOQéiJ Examples off metal deactivator include: imidazoline,

18
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pyrimidine derivatives, alkylthiadiazole, mercapto
benzothiazole, benzotriazole or derivatives thereof,

1,3,4~thiadiazole polysulfide,

2-(alkyldithio} behzimidazole, and f~{o-¢arboxybenzylthio)
propionitrile,

[0062)

Examples of the defoamant inglude: silicone «ily
alcohcl dhd long-chain fatty acid; methylsalicylate:
o-bydroxybenzyl zlcehol; aluminum stearate; potassium oleatej
N-dialkyl-allylamine nitroimincalkanel; aromatic amine -salt -of
iggamquctyl phosphate; alkylalkylene diphosphate; metal
derivatives of thioether; metal derivatives of disulfides;
fluorine compounds of aliphatic hydrocarben; triethyl silane:
dichlergsilane; alkylphenyl polyethyleneglycol ethersulfide;
and Tlooroalkylether.

[0063] When adding these additives to the Lubricating .0il
composition of-the inventiocn, tothe total massof .tj?h:ga: composition,
the demulsifier are respectively 0.005~5 mass %, and the content
of the metal deactivator is usually 0,.005-1mass's, and the content
of the defcamant. is usually 0.0005-<1 mass %.

[GC6e4] The kinematic viscosity at 100 °C of the lubricating
otl composition of the invention containing the above components
is 5.6-21.3 mm¥/s, preferably 5.6-16.3 mm?/s.

[0065] (Silver-contdaining material)

FThe lubricating oil composition of fhe invention can

inhibit ¢errosion of silver, so it can be Suitably used for a

19
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lubricating oil in contagt with silver-containing material. The
silver-containing material is not particularly limited as long
GRS Silver-éxistS‘in the metal syrface which ls in contact with
the lubricating oil composition. The silver-containingmaterisl
is not only made of silver itself, but also made of silver alloy
or-a silver-coated or silver-alloy-coated metal material, such
gs silver plating. The silver-containing material includes a
surface of the base material but the coating surface is worn when

used dnd the silver-containing material ig-exposed, thersby there

i% a possibility to contact with the lubricating oll composition

than sliding pertiom, in contact with thg Jlubricating ¢il
compesition

[0066] Erxanples of silver zlloy includes silver-tin alloy,
silver-cepper alloy, silver-tin-copper alloy, silver-aluminum
alloy, silver~aluminum~silicon alloy, silver—aluminum-tin dlloy,
silver-aluminuni-copper alloy, silver—-aluminum-silicon-tin
alloy, sdlver-aluminum-silicen-copper alloy,
silver-zluminun-tin-copper alloy and
silver-aluminum-silicon-tin-copper alloy. *These

is preferably 1 mass % or mgre, more preférably 2 mass % or more,
further more breferably 5 mass % or more, and still further more

preferably 10 mass % or more.

[GC&T] Specific examples of the si Iver—centaining material

Z0

Cl- : ristieuiex F ..II rt ITE s . -l (sset) I O -
9 atclusexa g, Il gll

# 24/ B3
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includer a silver—tin alley containing silver at a ratio of 50-95
mass %, preferaply 60-9%0 mass % a silver-copper-containing alloy
containing silver st a ratio of 5-~50 mass %, preferably 106-30
Tass %; and a silver-aluninum-containing alloy containing silver
at aratio ef l-10mass %, preferably 2-Smass . The larger amount
of silyer the metal surface centains, the more the corrosive-wear
of silver tends. to occur. Therefore, the libricating oil
composition of the invention is uaseful.

[0C68] The lubricating cil composition of the invention is
excellent in cerrosion/corresive-~wear inhibiting effect of
materials such as: lead and copper as well as silver-containing
material or silver plated material. So, it is not only useful

for varieus silver-containing material, but also useful for

separately contact with the lubricating oil.

[0069] Since: the lubricating oil gomposition of the
invention can inhibit cerresign of the silver-containing material
which the lubricating oil composition iws in contact with, when
using the lubricabting eil gomppsitiqn‘as;a lubricating oil, it
is possible to protect silver-cghitaining material as well as

machines and devices containing silver-containing material., In

dddition, since the lubricating oil composition .gontains zinc
dialkyl dithiophosphate, it is possible to inhibit sulfidation
antioxidant characteristic., Therefore, the lubricating oil

internal combustions: partdculariy-diesel engine; diesel engine

257 63
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for ratlway gar; gaseline engine for automebile: and four-cycle

two~wheel vehicle engine.

Examples

[0070] Hereipaftet, the present invention will be more
specifically deseribed by way of the follow ing ex an}p:;le;s_ . Howewver,
the invention is not limited by the examples.

(0071 (Exgmples 1-9, Conmparative examples 1-5)

examples 1-5)}. The amount of each-additive is basad on the total
mass of the composition.
{0072] With respéct to the obtained compositiens as test oil,
oxidation stability test was carried out under the following
ﬁc;on—d-iti-‘fan‘s-in accordance with JIS K 2514 (“Lubricating oils for
internal combustien-Determination of oxidation stability”;
Indiama Stireing Oxidation Test (ISQT test)): then, the amount
of silver eluted inte the test oil were measuired. The obtained
results are also shown in Tabhle 1.

Test piece: silver-plated test piece (0.5 mm x 30 mm x 30
)

Test temperatures 150 “C

Test time: 30 hours

Amount of test: oil: 250 g

[0073) (Table 1)

22
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[0074] As clearly seen from Table 1, when the lubrieating

oil compositions of the present invention (Examples 1-9) were

used, the. amount of silver elution into the test oil measured
after oxidakion stability test was small. On the other hand, in
cascs wherg metallic detergent is excluded (Comparative example
3), the additive ampunt of the metallic detergent is less than
excessive (Comparative examples 2 and5), and the nitrogen content
Isexcessive (Comparative grample 4), the ameurit.of silver elution
into the test oil measured after oxidation stability test was
large. As a conseqguence, the compesitions of comparative
examples ave poor in anticorrosive property against
silver-containing material,

[0075) The above has described the present invention
associated with the mosi practical and preferrsd embodiments
thereof. However, the invention is not limited Lo ‘the
embodiments disclosed in the specificatien., Thus, the-invention

¢an be appropriately varied as long as the variation is not

contrary to the subject substance and conception of the inventioen

which car be rsad cut from the claims and the whole contents of

the specification. It should be understood that lubricating eil

compositionwith such afralternation are included in the technical

sgope of the invention.

Industrial Applicability
[0076] Since the lubricating oil compositien of thg
invention can inhibit corrosionof the silver~containingmaterial

which the lubricating eil composition is in contact with, when

24
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Lubricanl ease ea 1 . XI) Mass % kobricaratase.04 2 mass % 1. Obri caot base
113 thilal mss %: .1A Iftaetallic detergent *9 inasi % eaui val em

to: Ca. e/ ernent nass % Orklelallieitetergethi N5t Mast % eeuinmiemto Ca
el ement masa 14 t(fi e3) l./etailiestleterCtent. W,6) Illaescts. |

eaui valent to Ca el enent Mesa % " .. eliti mg.. ' YSsesslea
0101% . 00104 01_ Ioci at.nba | ¥8Yko. Met: A e: 0i ste6049 al %t S2Ul- 01. X
CPI w UPOrIsing t dﬂf%ﬁéf“ 23§ ingy ﬁlkpa%%?%éwfpéﬂ PphebPL st Epparifas)it

Cl | e .di k | t hi i % k/ t P
et errient ‘%/B%JS(SJ’D ec%alnﬁle e'crd‘rl Pﬁéo T Cﬁ?%@’rn%’%gl)m%a&fsle@tso#hé’%e S
074. 3cl bl the | .ub t |
(o7 el egebsnsesn LeomTanle bl con ine Lumagg el oo

amount : of &4 ticgn hnte;tkhe | Lomapasur oXi.cati en.
Stability Ctlfgatl%\%s Ssl‘fzrlr]!uatd‘ﬂL M lﬂk&éhgfeé? ]gﬂajl;)ld Om Ca- S%{is(f’cfﬁ elrnse)§ tallic

det er gentqi sl iexcluded opgerparat] ver eJ)=C%|$@Jseb'ie tghgn@ﬂ@iﬁlm\iqldt&%h of the
n.etellic detérgent is le.sa than the l'ower.(.COwarative. exanple U, the
:boron camferdsich while maintaining the anti-wear property .and the

antioxidant characteristig. Therefore, the lubricating oil

(Y. for railway car; gasoling engine for automobile; and four-cycle

twe-wheel vehicle sngine.

N
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excessi ve Conparative exanples g. and :51., and. the. nitrogen Content Is:

excessi ve t Qonparetl|lye exanple.the anount:of silver elution into the test
oil measured. after -oxidation -stability test was large.. As. a.
consequence., the conpositions of :c.onparative exanples are: poor in
a.n.ti(c.orrc.).siye :proPerty agai nst silyer-,containing: material,

The above hes described the. :present _.inventiph aSSOC|ated wth theI nost
practical end :preferred enbodinentézﬁﬁyﬁeof fl oweyer,: the inVentiOn is
not limted to the er.ab.CcliMents di Sci oSed in t he- specification. Thus,
the "invention can be. appropriately varied: as long as: the variatiOn i S

not contrary t 1ﬁ%r1EUb£88t ?9b0&@$$% %?alr§qg tkﬁg %ﬁﬁe he i nvention

(Th which car read: fro s an contents

, C. . Lf thﬁﬁWJdn%%ﬁ'r@ﬂg{ngw?E]QB:” G, UOE dﬁlq%%d tah%b'rli% ah¢aphag sit

conp05|t|orrmn th: an alternation are 1nclu n the technical :scope ' of

the i nverdsionblé. okEndustdd-al1 HARR! beabidd ty: LIOQ}%@BB?@ &tgee |4 qating oil
conpo S|t|on of the |nvent|on can |nh|b|t corrosion of

contact mnth mhen 1 1-0 2 2 4 0 2 26 PM: NrttI/ 1- 53144111NI*4 2
9/ 6 3 usmﬁifdrEﬁfdﬁmmbnvgpnmmﬁabHmehBﬁrennamsaeiahdiﬁatKHQCOMBlkvt LS
pesSible:to protect silverreentaining. materlal as well as machines. and de
i cessi | vel-tduprdiosrhg trat ¥here by dibel eantent vl thieselapmpensis Gpithe
ceMposition cntains .inc djal kyl ditbiephosphate, it is possible to inhibit
sulfidatﬁéﬁﬂ&oFﬁéfiﬁﬁ &ﬁ?léuﬁﬁin@%}?ﬁrﬁftiﬁ?mﬁﬂﬁ%ﬁq9nmpéﬁ fe4in08faffy. anci

t i.dant eh Thet ef I t I
(camposi 11 o1, GAERB bt Sory %sgdmagseiﬁbtiatﬁt o BT var xous
t t. hPTI krt
tgrggilma& cé%gg%nééﬁing gn%?ﬁge rg_§§§% éil%gngﬁ%?To - cyc%%% ?@Qg;?e

vehicl e qrtgigtechan%AbigBmass b s/l UbEhoabidtedl | SOMOS! gl kbl gont act

with -a. ail'Ver-Containing materi al conprises: -a (ubri cant base

oi | made of/1g phoeeah hasecebh andiai: aiB$ym@&tHeche§@qe@|dome(n‘t) (wpretal lic
detergent) (B) onsor More :species -of succinimd .. an0/or

bcs. d. rilconkmaﬁﬁhng®alikenyl steciniaii:de; and ccy di t hi cpho. sphat e"
wherein the. content of these conponents to: the 1;:qtA J.- Masss. of t he

. 11. O 4( 440L RrgmpOrenPEOPS0F T P.ORY 4T S o‘?efaiecph(o@o@z@iwa positkatn. t .
0 12-2".0. mass % as netal content.) (13) conponent.:nass % . as 1porpn

cont. ent, 0 (005- nsest o ICHI- than -0-.0 Ma-4Pn.itioaen cprAtent,", add:
t he N%Ss 13; [N t he baron Cbnte and - he nitrogen
cont ent |§P°Oé”%réﬁ f*ﬁﬁd‘%&B EOHTHERC ?§CQT4;?ﬂO §“?” as-

pposphor%ser% A RLENY B Ty bURLLERUNTOL L) STRAS! Hh D 288REGNO to.

to. the (A} component and the nitrogen centent (N) attributed to

D the (B)

component is 1.6 or more.

e The Iubricating oil :;comp@sit.ion agcording to claim 1 ox 2,
wherein the (A) compehent 1s selected from the group coensisting
eofrdlkalimetal phenate, alkali garth metal phenate, aikali metal

salicylate, and alkali eéarth metal salicylate.

4. The lubricating oil composition acgording to any one of

claims. I to 3, wherein sulfur content in the lubricant base oil
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wherein nmass ‘ratio. (11/N.) tietweentlge: gOntent (1)4) attributed to. the

(A) cprstPpnentHam the rlit.r:ogen content --.(E) attributed to: the:
(..3.) COVpOnent is. 1. 6 or, nore, .a.The IuThfic:ating i onppai t, 1P.
according -to claiml1 or .2." (A /herein the, (A). Conponent. .is 'selected
fromthe group .conei:sti..noofp.hena te" arkali. efIth.MPtaI phenat e,

s-alicylate./ and alkali. earth Metal salicylet-e" 4.The. |ubricating.
oi | corrpols{?tlr?i‘h5 Heor rfr@rto any one cf claims. 1 to .3,- wh:t-e:ifl-
sul fur( content In the I Ubrioant,ase. oil # 31 / 6 3 is less than SO
ppm Tottiga f9T P. 410. te c.iflg 4 Qlvdr"cOAt4lran4d I\/I4t4 17i' 41

| x contacd w th p. taQtd Gatl %Qo@ectﬁxg 2L Dod, QoD | Si- rﬂrg r&ahc

Orlaglngalubrlcatlng oi t n-accordrng to an ar?élto
4 aa p lubkd cat RGOk l.g_bkktt:aﬁ’lﬁé?rﬁﬁf,t the m@fﬁbhr .%a@ié‘iﬂ@ *'Wé e#'e%' 1
of; bringing a lubricating oil composition according teo any one

of claims 1 to 4 as a lubricating oil into contact with a

silvet—containing materisl.
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