
081030SG [err] DESCRIPTION OIL COMPOSITION IN CONTACT WITH SILVER
-CONTAINIG   MATERIAL Technical Field [0001]the present invention relates
to a, lubricating on composition in contact with silver-containing material
Background Art [0:002]Recently, in view of improving performances otengine,
such as high power output and low fuel consumption, cylinder pressure of
engine tends to be raised.  since engine bearing requires improvement of
hearing, performance under 'high surface pressure, lea d-containing
material has been widely used as a sliding bearing. However, usage of lead
is restricted as it an environmentally hazardous substance. So., lead-free
high.-performance bearing is demanded. [0003]With respect to the bearing
for high-load engine, usage eta silver material for overlay and liner has
been examined. for example, in diesel engine for railway cars in other
silver alloy. is sometimes used for piston pin bearing and turbo charet
bearing.. 'Moreover, silver-containing material and silver-plating.
material is. sometimes used for not only overlay and liner but al:so.
sliding surface of the portion other than bearing,  as a solid .lubrication
film (for example., :refer to Patent documents. 1 to [00004]In other
countries, for diesel engine for railway car  many studies about
lubricationg oit which is applicable for the silver-containing material
have been done  (refer to Patent) documents. 7 to 25).. For instance,
Patent. document 7 discloses a zinc-free lubricating oil containing: a
hydrdcarbon amine salt of dial kyl dithiophosphoric acid; a hyfrocarbon
amine salt of acidic alkyl phosphate; and a detergent., as a lubricating
:oil suitably used for high-load engine using silver-containing material,
wherein the detergent is particularly preferably a phenste detergent. In
this way, in other countries, to the devices using silver-containing
material, zinc dithiophosphate-free. lubricating oil has been applied.
[0005]In these-days in Japan, to the bail bearing used at the ending
portion of connecting-rod bearing of tw o-wheel vehicles for the purpose of
inhibiting abrasive weat,  silver plating or copper plating having a
thickness of  more than a  dozen micrometers has been given on the surface
of the iron-based material as the base material.  the silver  plating and
copper plating have excellent property  in small fatigue phenomenon;
however, its sulfidation, corrosion is large, which is problematic. The
actual corrosing is controlled by many elements thereby  the -mechanism is
complex; but, it is known that the main cause of sulfidation corrosion is
attributed to sulturt-eontaining compounds such as zinc dialkyl dithio
phosphate contained in the engine oil, in general, so as to inhibit
sulfidation corrosion, corrosion inhibitor suchas,benzotriazole is used.
The corrosion inhibitor such as benz otriazole is useful for inhibiting
sulfdation-corrosion.of copper; however, it has been discovered that, it.
is. not sufficiently effective for inhibiting corrosion  



of silver., Therefore, as a lubrioatin9 -oil composition- in contact with a
silver menbei; azinc.dialkyldithipp.hosEhaterfree Iudridating oil
composition is proposed {see Patent document 26.1. [010.61Nevertheless, in
view of anti-wear property and aUtlexidant Obar.acteriAticp 'and: 0i41W-
clithi,o.p.osphatp is :4P Oseential component for lubricating oil for
internal combuetida, The:reidrer development. of ;Lubd:datingddTP95.4.19n
wh:1-# contairs zind dial.kY1 dithiPlphoSPnate And :161.C.11 dAn thhibit
sUlfidation corrosion of.: silver has been .a. big issue. Patent Document
1:: Japanese. PatentApplication Laid.,Open (JP-T) No.: 20.2-195266 Patent
Document patent DocumentJP,A Patent: Document 4: Patent Document 5: Patent.
Document Patent Document. 7: Patent Document Patent: Document Patent
Document 10 Patent Document 11 Patent Document 12         Document 1,3
Patent Document 14 Patent: Document 15 Patent Pocdment 16  Patent Document.
17:. US: Patent No. 4285823 Patent. Document.F'4.1t NO. 4575431 Patent
DOCUMent.1S QS Patent No. 4717490 Patent Document. 20.:, US Patent No_
4764:296 Patent Document 21: UP LD.t.ppt N9. 4520431 Patent DOCOMent 22t US
Patent No, 5244521 Patent Document 23:. US: Patent. Na. 5302304 Patent.
Document 24: US Patent Application Laid-open (USA) No. 201.4/0259743 Patent
Document 25: US-A No- 200510026791 Patent Document 26: Jp-:42.0p2r2947271
DiSclosUre of the Invention Problem toeol;yed: byhe,Inventipn
EPWIAccoraing17, an. Object ef the preSent inventien iS prOvide 4:
lUbtji-Catirig. oil composition!. as a lubricating oil in contact.with
a.eilvexcontaining material,. which contains zinc  IJcyi dithiPPbeaptate.
:a-nri which :ca h inhibit Corrosion of silver-containing materiel. 'Means
for solving the Problems [QQQ.51AS. a result: of. intensive study about
corrosion of Silver: by the inventor, he discovered: that e 



composition, which contgi.n$:SPeCftic amOnnte of a specific
metallicdetergent-and an alkenyl auccinimide having a specific 5/N ratio,
can inhibit corresionicorrosive-'weax of a  silver7-contaihig Metal
Material whdie,contalning.zinc.4i,2.1Syl ditbippti2spbate." Then, he
completed the following invehtiOn"  [001},91The, fire aspect of the
invention .ts .4 Mnbxieating oil Composition in cOntaet: With
SilYer-CPntaining Materiel/ wniet.COMprises:;: a ladricant:base oil made of
a mineral base oil and/or a. synthetic. base:oil; (A) metallic detergent;
CB1 one or more SPeCieS cf.slkenn siccinimid.e 411079r 1291.211-,PontA1BAng
elkenyl succinitide; and: (C) zdnodithiePhoSphate, wherein, the
content:ofthese:components to:the-total mass of the luicating oil
COmPoSitiQn are .definad 490 (A)E cOMPonent: 0...12-2,0 mass % as metal
content.'  (B1: component 0-0,03 mass % as boron content,. 0.0.03 mass % to
;,eSS, than P.0?. ra.446 f-4 49 ratrPgen oLe,,and the VASs ZAtio ($/N)
between the boron cOntent. (B) and the:nitroben content (N) is 0-0-.55; and
(C) COMPOnAnY QAP.570,-10 MAs'S % As PiloSPhs .P0AteSt,. [00
10]Inthe:fi.rStaspect oftheinventiOnftasS ratio (;MIN') betWeen the metal
content (M) attributed to the Wi component and the nitrogen: content (N)
ettributed to the (B) Component 18 preferablyOr =re:, 10011]It the first
aspect of the. Invention, the CA) component is PrefOrAP1-Y.: selePte0 from
the .gZAPP: alkali met&I pnenetex alkali oa:ttb metal phenate, alkali metal
SalieYlate, and alkali earth metal selicylate" [0112)In the first, aspect
of th invention, salfbr content in the. labricent base p..l i4 vgeferAtily
less then 50 ppm,              The second aspect: of the invention is a
method for protecting a silverropptiai,ping material in contaCt with a
InO.riPAtiAg. 04, the method comprising the step of bringing a lubricating
oil composition according to the first aspect Of the  invention as a,
lubricating. oil into contact with a silver-containing  material,. Effects
of the Invention [0014]Since: the lubricating oil CoMPOs..ihia.P. 'Of
t.b.ca, ihVeht.r,011. Can inhibit carroSiOn .of the silVer Which the
iubricating,:oil composition is in contact with, when :using the
4.2)ariChag' 0A CoPPOT) AS a ihbriCating'it is :POssible 



to P:rateot SiIver-Oahtarning Matetial as Well. as machines and devices
including silvertcontaining material. In addition, since. the: lubricating
Ail appposition contains zinc dialkyl dithiophosphate, it. iSjioeSible: to
:inhibitcarrosion While Maintaining the anti-wear property and the
antioxidant: characteristic. Therefpre, the lubricating oil composition can
be SuitablY used as a 10:giCating oil far Various internal COMblretlOnS
partiaOlarly diesel engine; diesel engine for railway car; gasoline engine.
fOr automObiej arid top-x--1;ye. two-wheel: vhicIe engir).0, Best Made for
Carrying- Out the invention 10.0151Hereirlaber, theHrUbriCatingcomposition
of the present invention Will be described in detail. (Lubricant base ail)
As the lubricant base oil Peed :far the lubricating oil COmpasition af the
present invention (hereinafter, siMPlY referred to as "lubricating di
compositiOrr.):, as lono as it is a mineral base oil and/or a synthetic
base oil used fcr normal lubricating oil, any kind of lubricant base oil
can be used without  ape: ific restriction. [0.017-]As the mineral base
oil, ;specificallyLeto maybe;          ObtaiTlett PY refining a lUbricating
oil tract-dont which is Obtained. by vacuum distillation of topped crude
obtained by topping of, cljdo.. bne or mo:re.. tre.a.tment sucti :as
d.eaptaltittgr s:c.:4vetit extraction, hydrocracking, SOlvent: de:waxing.,
and hycirorefining;wax-isomericed mineral call. and a: lubricant bas:e :ol
produced by isomeri.Cation of :",eitWA'?( (Gas: tg Liquid Wa).c.)
illahntattured by :Fischer-Tropsch :proces S. 001.81The. total aromatic
fraction. of the mineral base :oil. but: pot specifically limited is
preferably .4-1)..mass. :$ or 1..as.s., preferably 34 mass %: or less.
When. the total ateimatic fraction pf the. base Oil exceeds 40 mass lit
oxidation stability of the,  lubricating oil composition :is cleterioratedi
hence it is not preferable:. [0:010]Sinte OSage .of-the below-described (A)
component and  (13): component enables to. attain suf ficient inhibiting
effect :of silver corrosion, as a mineral base oil Which .i.s .advantageous
in. terms Of solubility of the. additives and .economic efficiency, a
Mineral base. on of which total aromatic fraction is 10 mass or. more,.
preferably 2:0 mass. $ br ffibr, .may view of excellent .oxida ti on
stability in severer condition and capability of inhibiting corrosion of
silver which is caused by a. component attributed' to the deter ioration.
cif the inineral :Oil with long-term -4 mineral base Oil Of which total
aromatic. fractig.n is less than2 10: Mass:QT.l.e.a.s, More preferably 2
mass.or Is is desirably used.. " :100:201:it. .shOulxi be noted that the
total aromatic:fraction" 



means: the content: of aromatic fraction measnred ih accordance with. Am
02..541:, Usually, the arbMatic fradtioh indludes:: not only' alkyl.
benzene' and, alkyl naphthalene; but also. anthracene, phehanthrene" and
the: alkylated product thereof; compounds in which four. 9T MPTC PCIT4ene
ring Are C9004edi anct CoMPOUTOS haVing'theterearoMatic.compound:(S) such
as phenols,: and naphthols,               Sulfur CO:ntent in the Mineral
base oil, but not Pecificaily: limited, is preferably 1 mass % or less,
more flpreferably 0.7 mass % o.r less. 8.ince usage of the Wcyl-tteScribed
(1 ). component. enables t:O. afta:47.14:fi.eienteffect On :silver
corrosion, as. a Mineral_ base :oil -which is advantageous I n term of:
solubility: of the additives and economic .efficiency, a mineral base: oil.
of which sulfur content is: 0.1 ,mas.s Or More/ preferably 0,2 mass %. or
more may be used. In view of excellent oxidation. stability in severer
:condition and capability of inhibiting colrrosion of "1-cr.L-ts :caused by
a cOmponent attributed to the deterioratiOn of the mineral .oil with
longrterm use, a mineral baSe, oil, of which .sulfur content is less than
0,1 mass:preferably :0.V3. mass: %; or less, and more preferably less than:
ci.,..p0 ritS% aegs than 5:0: ?P) is: desirably used.'  MO223Specific
'examples off synthetic: base oil polyb.htene. or the -IY:cilt:Pg:T.Vate.d.
product :thereof" 'poly-a-olefin such. as t-betene oligomer" I-decene
.oligomer, and T,-dodecepe: 0.1igogteri.the: hydrogenated product thereof:;
diester such -AS ditridecyl glutalate,adipate, a:dipatet ditridecyl
adipate:, and 'di-2rethylh,exyl sebacate:;: :Pel.Yol ester such as
trimethylelpropane captylate,  11-02-24; 02: 25PM:3R3irt:/)5,144a*mr*
trimethylolpropane pel rgonate" .pen.taerythrit.01-2-ethylhexanoate, and
pentaerythritol pelargonate;, :copolymer of dicarboxylic acids :such as
dthUtyl 111%)--at;: a.rli4.'ciareio et-olefin:. and :aroMatic synthetic oil
such as alkyl naphthalene, alkyl benzene, aromatic aster or the :mixtures
thereof.               The: aoVe. Poly-a7-01.efin .or the hydrogenated
product thereof tan be particularly preferably used in view of ex:CO.:lent
oxidation stability in a severer condition and .capability or flinhibiting
corrosiofl Qf eilver.essuSed: by a cbtpohent :attributed to:     the
deteriOtation of the mineral oil, with :long-term .use. [0024]In the::
invention, es :a Lubricant base Oil, 'Mineral 



base oils, synthetic: base olla." or mixture of two or more specie:s Of
llutricating oi1s. selected, from these :base oils can be used. F.Qt
exaple, One. or more species:mineral, baseone :or ,,, . re species of
synthetic bass oil" or :a mixed oil. containing one Or more :species, of
mib'eal. base ens and one. or more &peces of syhthetie base. oils,:
{00251The }cinematic vjecosity of the lubricant bas.e oil of 0 the Anyent
ion is lidt specifically limited:. The i.nema.tip viscosity. at LO.O. c.
...preferably 4 5D mm/s, mote preferably 4..5740 zuni2./s" and particularly
preferably ,5-3'5'mmis. Here, the kinematic: viscosity at: 1-00meana a
'kinematic .:viscosity at 100 t. defined by LTIS .(0lapanese Industrial
:Standards) :K.22:0,. Whs the. kinematic-viscosity atl 00 Q of The
lubricant base:oil exceeds 50 mmVS, the property of cold-temperature
viscosity is deterjorat:ed;.wh:en. the kinematic. Viaco.sity :is less than
4 me s ,. the lbbribity IS peer At the: area to be lubricated due  to. the
insufficient oil. film forMatiCh and the -evaporation loss O: the
1.u:Ipri:p:ant base, oil becomes larger. So., the.both :C.a.See are net
preferable.. (0-02Viscosity index: of the Lubricant base oil of the
xnVentOn IS not' SPOCifioally limited; in view of --Obtaining excellent
viscosity characteristics from low temperature: to high temperature, it is
preferably Bo or inOre." more preferably 90 or 'tore,. and further more
preferably. :95 :or more The upper limit of the viscosity index is not
specifically             Z:x.ampl.es- of the. base Q.ii May be b:aSe -oils
having: a :viscosity- index. Of: about, .120-160' such as ydroaracked
mineral       poly---61,e.in: base ail ('for example:, origomer -of
Cf-aletin such as. 1-octene:,. ldecener and 1:,-dorlecepe, 'Cr
the-hydrogenated product therporn base 04_,14. having: 4 vt.scosity index
Of ebo..a. 13:5-1-18.0- such as n-paraffin, Slack :wax, and GUT wax, or
isa-paraffinic mineral. oil obtained by -isomeri:zing these .base
ciii),P%:Pth:Oaee Oils having 4 vi-Sedity indeS of about 1:59-250 such as
compleX- ester base. oil :or 1-4VI:-.PAS base [0.0211(AA) Met44c. cj.Ptqgt/
0 The lubricating oil coMpoSition Of the :present invention contains a
-metallic- detergent as. the (A') component. Eamples of Metallia.
detergent, hut not limiteO, to, 'include: metal or aIkali. earth  metal
stafdnate tiotervutt, .alkali :metal or aci:..kall earth metal phenate
detergent, :alkali metal or alkali eartb_met41 ealicyl4re. detergent,
41k4fl metal or 41S4li earth metal napi-rth4Rate. detergent, alkali metal
or alkali earth metal phoephoriate detergent, and the mixture 'of twp or
more thereof (including: coraplex-type).. Among the:My 'phonate detergent
or  salicylate detergent. is preferabie. [..00281:Here thealkalimetal
includes sodium and.potassium; and.thealkaIi earthmetal inolpdes calcium,
magnesium, a.nd barium:. AMOngel4ch itOtsis, 01kaJi eaxtb:Twtale -0T-0
prele:0; PalC4-Px.4 ormagnesium is particularly preferable. The total base
nutbar 



40adeitiv".e-aTeunt Of the:C:PHIBetal.13-0.0-eteroentS P.@.n be selected
depending on the, required performance. of the luhriCating oil. (0-0293It
P11.0u41 he noted that t171ci Titfl4)-:detegent not only COnbaiflS
Pe:Ptral. met;.allie c4Ote4:gebt 14At &ask? Contatns:
overbased/baSic:Metailie detergent; in the inVention it is preferably an
over-based/basic metallic' detergent containing O.tb9e4te. and/drborate.
t00301The base-nuMber, or: the Metallic detergeht is not particularlyit
.LS: usually preferably 0-.500: mgKOHig, wore: pr.st"E-4b)ly 15-0--4.501
mq.WW4, and P4c4"1-Y:PTtafe,r4-173.4/ 20 0."c40O mg.K(21-.1:/a" The
"base-numbet" me-ans:ba.Se--Mmber as meaaured: by. perchloric acid method
in accordance with-N-o.. 7 :in (HS K 25.01 "Petroleum products and
letricatipgpet ermi nat. ion of 11:OurtrA.);3.-.2:a:tlen. Al4MbW, ooaijIT
the. :invention, the content 'of the .(11/2) :metal*ic detergentcontainedin
the resincompositieh ispot:specifiCally restriptee:::: t, tt tetal.MaSS of
the composition, as the metal content::, thiec (Al: Metallic. detergent is
preferably 0i1.4.-*.p tore preferably G"13714 mas%ffurtherMorepreferahly
0.147-0,8. massstill. futtberTnexe.Preferably'Q.15-0,6.fflass %, 40 Tsc.
Vrefetably 0l5-0. '4: mess %. When the -(A) metallic eeterlent is less.
than 0.."12 mass / es the .111_ content, corrosive-wear inhibiting effect
of the silver-containing  material tends. to be. insuf ficiient;'Wh1 the
(A) metallic .detergent -exceeaS a toss % as the metal content, increase of
combustion chamber deposit, by high ash content ancisdvetse. influence to
the :.1t7ga:a eqUiPMent tend. t0 'be caused, [0:0221(a) component.) The
lulbriicating 924. ompgsition contains .alkenyl succinimide. andlor
borm-containing alkyl succinimide as the (B.). cotponerit . [0033]The.
al-kenyj succipirctlde iss .auccinimide compound having at. leaet
One.c6-G,350 .11a0atbranehed alkyl gran))aIkenyl group in the molecule..
When the :carbon nuMbe.r of the alkyl group or the .alikenyl 'group is
less: ...hdn solubility of the compound to the Iiibticant base 911 'tends
to be deteridrateth while, when the.carbon :number of the :alkyl group or,
the: alkenyl group exceeds, 400, .19w temperature ..f40.-0tY the.
11.41D)1ct*P9, 04 cPMPOSitlrintends.be deter orated. The alkyl. group or
a.Ieriyl. gto Pp tfi4y he 'liner or branched, 'Preferable exa.mples thereof
include: oligomer of :olefin such as propylene, 



I-buten% and is-0511:tenet braaPhed anyl grouP.Orbtanched alkenyl group'
der.i.7ed from: a: CO.-olig.omer of .ethyle.ne and propylene.
1.0004.1Examples of the alker,y1 s.uccinimidethe invention may be a
mono-type suceinimide of the :follewihig formulA (1) in which su.ociniC:
anhydride 5 added at one end. of polyamine at tame of imidis.atiOnt and/or
a. his-type ..a,nocifif01.0e :of the following form.0-a .R.1.). in. whiSh
s;uedi,tlic anhydride is: added at .Iapth. sods of the polyamine. In, view
of hir:ghternperetp.te detetgendy,. his-type auccinimfgepreferable,.
1.00351C.F.Pr1110-4 ThY  1 1412 lito.(alinVOOra:(1). .0  [0036](Formula 2)
4P Tr 11"cr..- IW-(01)0112NH)b CH2C1-12-1\j"I I/ C-- 0{7 6d. [003-71In:
the. ferMulae (.1) and (2), A', 1=0" and R are  indepehdenlya CO3
preferably Cfl,ojinear or:branched alkyl group or- alkehyll ctdbp; a. ie
anjLTit,eger .ofto 1.0,, Preerably 2 to: 5; b is 0:rf integer: of 1 to 10,
preferably 2: to 5, [0on]The method for producing the above alkenyl
succinimides is not. pattieulerlY liMited.. E'er e:ketple" these alkenyi
suceibimidee San be obtained by reacting polyamine with       suceinicasid
or. alkenyt suceinicecid obtained by reacting Pleleic:4nhYdride ld.ith 4.
P2mp.21:410 baying 4 _.1:4c)-.4.00..alkyl :gtoup or 411.gbY1 Sr.buP: At
1:40-200 LQQa9:1Eamples_of:polyamine include: diethylene t.tiney
triethylene tetramine,. tetraetylerie pentaMiae, and PgRIthY1:e0.0
bezatnine.. 



[QQAMThe. boron'-containing alyenyi succinimide can be obtained by reacting
alkenyl aussinimides of the formulae (11 and 2.a: boron compound such as
boric acid, berate Salt  Or. borate ester . Examples of boric aci:d may :
ortho-borig: acid, met:ha-boric acid, or tetra,boric acid. [00:41]As an
alkenYl. SaCciimide in the invention, boron-containing alkenyi succinmide
or boronfree succinimide can be used, In VieV :of sei-eure resistants, a
trnr00-Cotta2ning lkenyl. succinimide is preferable} in view of sludge:
Of:SPerSPOY; au.sc4gabil;ctY Of 11.1,9):MOorat),Ire :de.terqency
andeconomic efficiency, a .pfee aikenyl SaeCinimide IS Preferable,
(0042]In:the invention, the: content c2f the 18) a1tenyl
suocinimideandlor'bOxoncontainingalkenyl..succinlmider to the :Leta), MasS
0:f the coMpdsition7 as boron content., is:0-M3mass %D; thenpper limitis
preferably 11,025 mass %:ar lcss, more preferaP1y mo4me!s or le$s. I
furtherPIPTP preferably or less:. The pitx:Qgeri content: is 0.005 Mas$
%:tC less than 0-08 masspreferably. 0.0170:.07,5 mass %, more preferably07
mass %. Mass ratio (B/N ratiel between the baronPentent 1s) ail4 the
nitrOgen content (N.) i$ 0-0,65:;/the uPperliMrt is preferably 01,50 or
less, More preferably G. 45 or less. When the boron content exceeds 0-_03
mass % or the. BAT ratio exceeds 0.55t tte CO:"9sve-Wear inhi1bttThc Offebt
Of the silver-containing material tends, to be insufficient. [0043]:The
mass ratio WN) 12NP. Metal Centent (M) attributed to the (A)
TwL41)::igq..t0:rgentandtbenIttbgell,content 94 attributed to the (8)
Alkenyl succinimide is preferably 1:6 .0ttli:ote,: more preferably 0 Pr
more aTIO:fi1XtherMOreipreferably 2,4 or mgre:. OPP: the MIN: ratio is less
than::the corrosive-wear : inhibiting effect of the silver-centaloing
material tends to be insufficient. (2P44.1((M. opmponent).         Tna
4.14briccabing cii. cOmposition .01 the invention contains zinc. d,ialkyl
dithiophosphate as (C) component. 100451cirplqp p z44ic.4ky.
dithiophospnate 441 the invention mast be the: one represented by the
following formula (3)E. 104401(T7Ormula 



, [0047]TP te fox:7444fEY/ P,,A-P4 1.7 are indePenOMTv a C1-2,4.
hydrOCatb2P group. ExaMples of the .C3.-?:4 hYdrodarbon proUp include:: a
C1.-2,4 linear or branched alkyl group, a .0344 linear :ot. branched
alkenyl group): a C5-13 cycIoalkyi, :group or :(15-13 linear or branched
alkyl c:ycloalkyl group, a c6-1u aryl groUp Or:C.6,.:ni linear Or
branched'aIl<3).-1 aryl group, and ..a C,1g aryl alkyl group..The
group and alkenyl group may :be primary-, :sacrond.ary., and tertiary-
[004,8]Among the hydrocarbon group Which can be R4, R5, and R7, the
hydr.ocarbon group is particularly preferably a linear or branched C1-19
alkyl group or  a Q6-18 a:ryl group, ot a linear or branched alkyl aryl
group. [0.04.9.)The method, for producing the zinc  clithlopho:sphat.e, but
not particularly limited, may be a known Meth:od:, FOr example, it: can be
:obtained by firstly reacting diphosphorus pentasultide with 8.1QQ11,Q1s or
pile:I-Iola each having a hydrocarbon group corresponding to R4, Rs.., Ek6,
and R? to produce  ditiliPPhosPhOrig acid, and by neutfllizing the
dithioPh0sPhOri.b acid with zinc oxide. The structure of the zinc dialkyl
dithiophosphate depends on the alcohol to be used: [W50.1The content of
zing dialXyl dithiophosphate in the lubriCating Oil cOmposition of the
invention, as phosphorous content, is 0:.D0'..5-70,10:mass,%, preferably
9.01-9,198 mass H%., and Mere PrefOrabl,y 042-0,095 masS<%. When the lower
liMit of the phosphorous content is less than 0.005 mass %, the anti-wear
Pr0Part.Y and the. ahtiOX.idn't OhaXT'icte'rial4b: tend to be inSufficient;
Whil.e, when the UPper litrdt Of the phoSphordus cOntent eXceeds 6. 1(1,
Mass %, corrosive-wear inhibiting effect of the. silver-containing material
tends. to be insuffiCient.. [90.51.]ay having the. caPve. atruct)1,ber the
lubricating bOmPOsit.tOh Of tthe present invention is excellent in
antico.trosive property of silver-containing material, So, as a lubrigting
cnQ(111.aPt. with ailver-contain:ing:Material, the 11-1bbicating oil
cOmpositien can inhibit corrosion, corrosive wear, elution, and the like of
silver-coptaipipg mater541 when a silver-containing material is used for
Machines or devices, particularlYinte.rnal coMbastion. So aS to further
enhance the performance, or depending on the purpose, any kind of additives
conventionally used for lubrcetiagc4Tri be added tQ the lubricating
p.4_1the inventiOn. Examples of the additives include: antioxidant,
anti-wear agent tor extreme pressure agent), friction modifier, wiScositV
index improver, corrosion inhibitor, rust inhibitor, demulsitier, metal
deactivstOr, defdamant" and: coloring .flent:, 



100521As the antioxidant,8 antioxidant such as  1 1 -0 2- 2 4 ; 0 2 : 2 6
PM ; nt21-5M*NW           antioXidant and aromatic aminic :antioxidant, :or
metal antioxidant can. be: used. 4timong them., phenolic:.antio:xidant and
aromatic aminic antioxidant are .preferablea
particularlyipenolicantiOxidant. h. ph.enclic.antioxidant having e:sterbond
prefb-rable; specifically, .3",5-7dia.l.kyl-4:-hydroxypheny1 substituted
fatty acid: esters, .Nnerein., /one of the alkyl .grOtips .is tertrbutyl
and the remaining alkyl groups are respectiyelymethyl o.r tert-buty.1).
such- as 01,,5:-.dirtert-biatylr.-4.-hydroxyphenyl) :propionate or
floptyl.-3--t3-metby.1-5-te-rt7butyl.-4-hydroxyphenyl4,propionate are
preferable.. [0053]In the lubricating oil, .composition or the invention,
sd.-he4 qalng: the antioxidant, the content. to the total mass of the
obmpositon is usually 01-5 masspreferablymass [0-05-41 As the anti-year
agent tor extreffie presSnre agent): ,. any Yomd of anti-wear agent
conventionally used for lubriCating Qn can be Used.. For:instance,.
sulfur-based, iphosphorous.-O.-ased, and.sulfur-phasphorous,based extreme
pressure :agent .can be used.. 8:13e914.C-- phosphite esters:,
thlopnospnite flesters, dithiophosphite. ester, trithlophosprate :esters,
phosphate. esters,. thioph-PSPh:ate:esters., dithloph-o:sphate :esters,
trithiophosp.hate esters:, and, amine .salts: thereof, metal -a-altS
thereof,: cieriVatives. thereof, dithi:oc.arbamate" distafide.s."
polySulfide.s., olefin :sulgides, and oil SUlfide.
100-551:oi.l..compositicncf the invention, when nsing. tbesei anti-wear.
agent kor e)ctrame Frew.Tre Agent), the content la not. part4:c1-11,ari.Y.
1,-iroited; to the total. rrLis of the compositionr itusually- 0.01-5 mass
[0056]Examples of the frictiOn modifier include.: eshless friction modifier
such as 4 fAttY acid ester-based ftittion modifier, an aliphatic
atine:-based:friction modifier, anda fatty acid.amide-based friction
modifier; and :metal friotion modifier snch as molybdenum dithiocarbemate
snd mOlybdennm dithiophosphete can be: used. The content to the total mass
of the composition is usuallyTA ! 0.9-511Examples of the Yiecosity
indexinclude: POlyMetnacrYlate-based: viscosity index improver! olefin
(20P0iYmax-ID.44d: vi4C2ai:LY 3.-.114.4xP'Ic9Va.ri OtYri:ene
PPIO9.)-T4PY-10. viscosity indeX imPrOVOT:, stYrehe-maIele anhydride ester
copolymer-based viscosity index: improver, and polyalkylstyrene-based
viscosity:improver.. 



Mass-average: molecular mass o:f the viscosity index iMproyer is usually
899-1.,papteTabLY10.0".D0D-9.00,000. The content of the. yiscesity index
improver, to the total mass pf the composition,: is usuallymese
0:05'.EllExample's of cOrtosion inhibitor include: benzotria2ole-based,
thiadiazole-baed, and im*dazoleHbased compounds, [00"]ExamPies: Of rust
inhibitor include: petroleum shifOnater alkyl benzene sultonate,
dinopylnphthalene shlfonate, alkenyl shoclnate, and: PPlYYaJent: 41:C0h:01
ester. LODECJExample:e: Of deMUisifie/rpolyaikylene
glycolienonionio.surfactant such as poIyoxYethyleneelkylether,
polyoxyethy*ehe: 41.haPhenY1ethet, andflpolycxyethyIene 4.1-.WrnaPhthyl:
ether. NMIEXamples of metal de:act:int:Pt inCihdei iMidazaline"
.pyrimidine derivatives,. al.kyithiadip?bl.e". :.mereapte benothiazole": b.
ZQtiaZQIe or derivatikes thereof, "3".4.rth4adiazole pa:Lys:La:fide L.a,
4.- thiadia55-.1.oisdia115:y1: 0;0;1-'4:cc:a rho:mat e:k 21-
(Alisyldithip): benzrimidazole, and f3-.(o-datbOxybenzylthio)
propionitrile, [00.621.Examples of the. defoamant include: silicone oil:
:athenyl succinit acid derivat ives:; .estet of PolYhYdrbxy aliphatic.
alc.0110.1. and ]:ong,-c.hei fatty acid; methylsalicylatei o-hydroxybenzyl
alcohol) aluminum :a:testate; petessiUM Oleate'; nttfoaminealicanala
aromatic amine :salt of                phosphate;. alkylalkylehe
:diphosphate; metal derivatives of thioether; metal .derivatives of
disulfide fluorine compounds. of aliphat , j;c: :hydrat?Onl- ttlet:hyl
$flatief elic.Opr.p..i 'Atte arilcylphenyl .polyethylene:41ycol
.ethersulfide; and finoroalkylethe., [0-.06.3]When adding these: eelditiveS
1;0 the lubricating :oil Q.PrilP:PttiOn of-the invention, to the total mass
of the c position, the content: of the corrosion inhibitor, the rust
inhibitor., and the deimulsifier are respectivelyMass 9.6-, and the
.o.entent of the metal deactivator is ceueny0., 00.5-I mass %thecontent of
the defoathant.usually 0 09:05:71 mass [00.641The kinematic vis.cos.ity At
LO:() C Of the lubricating oil compo.Sj_tiOn: of the invention containing
the above components 5., 6-21..3 mm.'.:/s, preferably.Trae/s.
[0:0:65:).:CS".ver-c.ontaining Material) 



7171.e l:0,:tip4ating -oil composition of tire invention Can 4-11hi)Pit
COrroeion of silver, SO it :C4M. be :Suitably used for p  lubricating.
oil.. in Contact with. silvn-containing material:. The silVer-containing:
material: is not particularly limited as long CS silver: exists in the
metal surface Which is in contact "with: .11.e:11-1:1R:r.icating oil
oomposi tiOn, The 5.ilver-cont 4jaitig:materth:1 is not only Made of
silver: itself, but also made of silver :alloy on a silver-coated or
.silver-allercoated metal material, suC.h as Silver plating.. The
silver-containing material inotudes. :a case where a,
n.on-silVer-oontaining material is coated on the sur.taC:E.f: 9:f the
t).45:e.M8.(ter:i." 12:Pt:. the P:Pating:e.prfeoe14.0.rrl when nisocl..and
the,.j1,-ster'.7-cont.aini,.ng. raatetial:exposed, thereby there is a.
poSsibility to. contact with.th:e lubricating oil. composition of the
invention: Moreover, the silver-containing .aria- include not only a
silyer-.coutairiing material n'5.04 for a Sliding portion but alSo, a
silver-containing material, used for other than sliding portion, in contact
with the lubricating oil c97.1)0:ttion .:emples: of silver allo:y
include::; .silver-tin alloy, silver-copper alloy, silverThin-copper alIcy,
silver-aluminum alloy, .silyerTaluminum-silipolialThy,..siiver-aluminUm-tin
silver-aluminum-cOpper alloy, silver-aluminum.-silicon-tin
silver-aluminum-siliconco.pper silver.Halumipum-tin-cqpper alloy and
Ver-al;l1P,Iinurm-Silicontin-capper alloy. 'These silver-containing
materialsmay be the one of which silver content is preferably I mass % or
more "Rzetexably 2 mass % or more, further  more tpathtabiy 5 :mass 95.0r
more, and Still further more P.referably la mass % or more,
[00.6.7].4?e:cific::examples of :the silver-co:ntainin:g material
include:': a silverttin. alloy containing silver at -a :ratio:Of 51--9.5.
mass %." preferably 66-90 Mass %,; a silver-cOpper-conta.ining alloy
:containing silVet at a ratio- :of 5-SO mass %./ preferably 10t3.0- teas %;
and a sinvertalurainum-contain:ing alley containing' silver at a ratio of.
2.4-gmas:s 3,- preferably 2-75 mass %. the lax,gexamount :af silVet. the
Metal surface- contains, the more the corrosiyerwear of silver tends. to
occur-. Therefore, 'the ittricating composition. of the invention: is
useful_ NOWThe lubricating oil compo.s,ition of the invention is excellent
in corrosionicerreSive-vweareffect. of materials such1.S4ct An4 COpper.as
Well as eilver-contai.ning material. or silver plated' material. SO, it is
not only useful for various silvertcontaining materiel, but alo 'useful foX
machines and devices, in which silVer-containing material and
leadHopntaining vet:et:jiel or depPer-Containing materiel are SeParately
contact, with the: lubricating oi* [0.06-]:Since: the lubricating oil
composition of 'the invention can iBbit. corr.:Q5:1On of the
silver-containing material i'w,hich the lubricating 01l composition is in
contact with; Aq:.h.en using the lubricating oil composition as a
iteatiC.4titlig Oil j;.4 possible to protect silvet-lcOntaining material as
well as 



machines and devices containing silver-containing material. In addition,
since the lubricating' oil composition :Contains einc -dialkyl
dithiophosphate, it is possible to :inhibit surfidation cotrdsion. whle
Maintaining the anti-wear :property and the antioxidant characteristic..
Thoret.oz.e., the lubricating oil compos:40.1:2: Can be suitably used as
lubricating -oil for various 'internal combUstions: particularly 'diesel
_engine; diesel engine  for railway par; gasoline engine fOr ,atoMOblle;
and four-cycle two-whee1 vehicle engine, Exampies EPITIQJBereinafter:, the
Present invention will be more specifically described by way of the
following examples, :However, the invention is not limited by the exampie$
[00711:(EXamples 179, Comparative examples 1-5)       Additives:: (A) ,
(E):, and (C.:) coMpenenta are added to each of t:11.feajgage oUa toPrePare
ihbriCating Oil. mpositions having th'e OOMPOsitions shpwn in Table 1
(Examples :Comparative eXamgles 1-5) . The amount: of each additive is
based en the total mass of the composi:tiph. C0072110t11 teaPeOt, tO the
obtained, compositions as test oil, oxidation stability test was carried
out ianar the following Conditions in accordance: witbK 253,4 ("LnbriCating
oils for internal ceAt)PatiOn-Eeterminati.on of oxidation stability"; Inch
ana Stinting Oxidation Teat ( IEOT test) ) theh, the AMOhnt of silver
eluted frac the teat oil mere meaahted. :The obtained results are AIso.
ShawnTable 1. Teat. Pie.00:; Silver-plated test piete. ep:fz. mmmm mm) Test
temperature: 150 Teat time; 90 hours       Amount of test. o4.1: 2$0 g
[0073)(Table 1):   1 S altfilimta I answedwoo s eI 5, gr: 
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Lubricanlease ea 1 .XI) Mass % kobricaratase.04 2 mass % 1.0bricaot base
1I3 tbilal miss % : .1A.Iftaetallic detergent *9 inasi% eauivalem
to:Ca.e/ernent mass % ;Orrklelallieitetergethi N5t Mast% eeuimiem to Ca
element masa 14  t(fie3).1./etailiestleterCtent. W.,6) Illaescts. I
eauivalent to Ca element Mesa %     " ..  eliti mg ..  ' %Ssesslea
0101%).00104 01 looteatnba I%SYko.Met:Ole:0i ste6049 al % tS2U1- 01.X'
OPIW/UPOn .. .. ". %SS9IJJ  W.4:4Paelsleens Pall!pme-Plue ep08-(OS).
1-..-..-  (C1) lisle diaikyl dithlophOSOlksto :li mass% souk/meet so P
eterrient Mass( 'no.conlent in the Oil alter ss").T. test mass Pam.
[q074.3clearly seen -from Table 1, :w]..en the lubricating oil
'coMpOsitions. of the present :invention :(S,xeMples:were used,: the:.
amount: of silYCr.' elution Into the test oil -measured after' oXiOatien.
Stability teat Was small. On :the other hand, in Ca-Se:S- Wher:e. Metallic
detergent is excluded (comparative e)cample     the additj-Ye. towjt of the
n.etellic detergent is le.sa than the lower.(.COMparative. example U , the
:boron content is 



excessive Comparative examples g. and :51., and. the. nitrogen Content is:
excessive tOomparetlye example.the amount:of silver elution into the test
oil measured. after -oxidation -stability test was large.. As. a.
consequence., the compositions of :c.omparative examples are: poor in
a.n.ti(c.orrc.).siye :proPerty against silyer-,containing: material,
The above hes described the. :present .inventiph associated- with the! most
practical end :preferred embodiments thereof,. floweyer,: the inVentiOn is
not limited to the er.ab.OcliMents diScioSed in the- specification. Thus,
the 'invention can be. appropriately varied: as long as: the variatiOn iS
not contrary to the' subject sub.stance and cOndeption of .the invention
(Th  which cart be. read.. Out from the claims and the :Whelp: contents
,C..Lf the specification . It should be, understood that lubricating sit
compositiorrwi th: an alternation are included in the technical :scope 'of
the invention1/4. Industrial :Applicability [00761Since the lubricating oil
compo.sition of the invention can inhibit corrosion of the
s.i.l7er-containing material which the lubricating oil composition is in
contact with, when  1 1 - 0 2-2 4 ; 0 2 : 2 6 PM ; Mrttl/ 1-53144111MI*4 2
9/ 6 3 using t 11-4bdC"ing: Q*1 cOmpositien as a lubricating oil, it LS
pesSible:to protect silverreentaining.materlal as well as machines. and de
icessilver-coptaining mAtl It agdition, sitwe, th 114bzictitq 011
ceMposition cntains .inc dialkyl ditbiephosphate, it is possible to inhibit
sulfidation corrosion while maintaining the .4htJ.L-WPar 1=4";oparty.anci
the antioXidant eharaOtebistic:. Thetefore, the lubricating oil
cemposition.can.be,suitably used as lubricating oil for varxous
in.te..r.nal.com0'4Ast.iPTIs; pekrt:iCOaTly-Oie4:el edaine% 0ieSel engine
fergailway car; gaSoline engine fot eutoMobile; end.foUr-cycle tWo7Wheei
vehicle engine,  CLAIMS         A lubricabing. oil composition jfl contact
with -a. ailVer-Containing material, which comprises: -a :lubricant base
oil made of a mineral base oil and/or a syntheticHbase- oil.; (A) :metallic
detergent) (B) onsor More :species -ofsuccinimid .. an0/or
bcs.d.ri-coritaining(alikenyl. steciniaii:de; and ccy dithicpho.sphate".
wherein the. content of these components to: the 1;:qtA.J.- Masss. of the
.11.Or4(440LPg- Oil POOpPS'itiOn.4TO .0ef4ed (A) d.ollipc>ile.n.t..:.
0.12-2".0. mass % as metal content.) (13) component.:mass %:. as .1porpn
cont.ent, .0,(005-msesto lOa!- than -0-.0 Ma-4Pn.itioaen cprAtent,", add:
the MASs  (-13:/N:1 )-$1;:ween, the baron Content. (B) :and -the nitrogen
content ,(N) iS/ 0(-0,55.) and CC) component.: Q..0.0570:40 mass %, .as-
phosphorous c:orptent". 2.The. lubricating oil. composition :according to.
claim .1, 



wherein mass 'ratio. (11/N.) tietweentIge:gOntent (1)4) attributed to. the
(A) cprstPpnentHaml the rlit.r:ogen content --.(E) attributed to: the:
(..3.) COMpOnent is. 1._ 6 or, more, .a.The IuThfic:ating iomppait,1P.
according -to claim 1 or .2." (A./herein the, (A). Component. .is 'selected
from the group .conei:sti..noofp.hena te" arkali. eflth.M.Ptal phenate,
s-alicylate./., and alkali. earth Metal salicylet-e" 4.The. lubricating.
oil compositiOn- according to any one cf claims. 1 to .3,- wb:t-e:ifl-
sulfur( content In the lUbrioant,ase. oil  # 3 I / 6 3  is less than SO
ppm.         Tottiga f9T P.410.te.c.iflg 4 Oilv4r"cOrAt4lran4 M4t4,17i'41
ix contact with p 1nOticatiog Oil, the method COmpriSirig the step
Oriaging'a lubricating oil composition according to any one of cHlame 1 to
4: aa p lubricating oil :jilt:o contact a S.UYeilrOOOtaining MateEial, 


