"LUBRI CATI NG O L COVPCSI TION The present invention relates to a

| ubricating oil conposition, in particular to a lubricating oil
conposition for use in gasoline engines, which has superior |ow fuel
consunption properties. 5 The demand,for petroleumin Japan is about 250
mllion kilolitres a year. O that, &dbout 40%is consuned as fuels such
as gasoline or diesel fuel oil in autonobiles. About 20% of the total
carbon di oxi de gas em ssions in Japan enmanate fromthe transport sector,
and 10 the trend of these emissions is to increase year by year. The

A obal Warming Conference held in Kyoto in Decen@\gr 1997 di scussed
reductions in carbon dilG%BRECHAENGeRilesGHE CHt Phpan agreed to a target
of reducing carbon dioxide gas em ssions by 6% fromthe |evel of 15
1990; The transport sector was thus put under an obligation to inprove
fuel consunptjirn dye shout 1 2086t onpardd twist L FH5LWYr 20301 NkHeRdd, -

reduci ng the anmount of carbon di oxide gis emtted fro%autom)bi | es by

furt her comgrugitigpn hel B upR L ESRBLABL £6n 2of- RISt 3 T @nd> di esel 20 i nt er nal

conmbusti on engines bgca St i a i e.wheayN keehni ques have
been pr Gﬁﬂ?&f%t%?’édﬁ%ﬁnﬁﬁg ggngahtgﬁg?lteca@r golnr?%léij'ox"i‘rde gas enitted from

aut onot is\g,e M&IY C1 &7 Pyeleduabngphden gomgpemptien, such as inproving 25
engi ne combustion efficiency or reducing the weight gf tv&%i cl e bodies or
eisgi nes. Howelker ,demendofest PESEC By deh P Eoct Bt FPPHE0AAS to reduce

fuel consunption |j by _reduci frigti I nsiwle,ang 889k Re Jdyn slas of
the | uﬂﬁlc]a‘t?rhg‘bf?l%gﬁ'sgs%t &%%Ivm toﬁft \ﬁl ctlh' t%rl]e engine is lubricated. In
parti cular, s 4 keukRPEEVeaEBLS nien crueliesd ¥ i fuehcygilr éduction in fuel

consunption based on the wuse of specific Iﬂbri cat i_ng.oi licf:oggDaOSi tions,
does notautreuet i keal t Bbatitor 08f ofhdNendite? eStHRCBr “EREYG%E 5. Hence,

this approach. is conveni.ent A8 APPhd edraQ¥Bhra Welda dmgngemd The
prior arfSeRHCTH éanght%Boﬁg\%%faﬁ%In-econony gggol |§ne engine oils has in

st casgse beggnachireyded sy erdddiingsa 9 i toi bnchBABR eqe,areg.p\éd@eaqq.y an 10
R G w1 scos) 9h6naLREaTBSELSH SH3 T SHRTCREb i HoRaySaarm type -
L;![ gm on, Iodi {1 87 $ 537 41N alershd 1 descihbed rbanl @it apsn Japanese

emissions, and Japan agreed to a target of reducing

" carbon dioxide gas emissions by 6% frpm the level of

15 1990: The transport sector was thus put under an

obligation to improve fuel consumption by about 20%

compared with 1995 by 2010. Hence, reducing the amount

of carbon dioxide gas emitted from automobiles by further

reducing the fuel consumption of gasoline and diesel

20 interﬁal combustion engines became a most important

issue.
Many techniques have been proposed to reduce the

amount of carbon dioxide gas emitted from automotive
vehicles by reducing fuel consumption, such as improving
25 engine combustion efficiency or reducing the weight of
vehicle bodies or engines. However, the lowest cost
gurden on society in order to reduce fuel coqsumption is
by reducing friction inside an engine by means of the

lubricating oil composition with which the engine is



Appl i cation 2001-348591, Lai d-open Japanese Patent Application
2002-12B84, Lai d-open Japanese Patent Application 2002-371292, Lai d-open
Japanese Patent Application 2001-181664, Lai d-open Japanese Patent
Application 08-302378 and Lai d-open Japanese Patent Application 09-3463.
20 However, there is concern that organonol ybdenumtype friction
nodi fi ers are expensive. SAE Techni'cal paper 951036 may be cited as a
typical exanple of the prior art which focuses on the characteristics

of the bageroktktef.t hengaseltine lengi ng 1% 0iilmpnd-dresal & esn thes1
af orenmenti oned problens by using a base oil with a large viscosity
i ndex. leffscheghly desiucablos tie Héedbli@nssrgittiam Hagsd canite oi |

conpositions with superior.low. fuel consunptian properties, by which it
i's there?ﬁ?e°£g§gﬁﬁﬁ l§oq§86§F5&ﬁﬁ%|9¢ 54%&%&%&%9ﬂg21 Qﬁycarbon

di oxi de gégufgbsmehft&@w ut QMRDIc-@8 neb e APROaHE Wh is
different fromthe aforenentioned prior art. It has now been surprisingly
folnd t hatnseecithic abpbriacit ilsg comnvesdmpdsiandmsradid epp laiddint ageous
fuel consunption properties. Accordingly, the present invention provides
a 5 Iub?Y%ﬁt?nﬁlaglréBﬁﬁosition conprising one or nore salicylate-type

detergents, ORReOb ABLEs23hh@%Y fihi GloneRFadd1ers;and Kasgypl |, wherein
the base oil conpfises a base oil conponent having an oil filmthickness
of 95 nngasclliessengher medsuhed dndacstordistEsonserf axlhsidwicagd0 speed

of 4.4 n1$,,a Hertz pressure of .0.53 GPa and .an oil tenperature of 100C.
The oi | FREMIEhPcKkRESEIEN PREFASE / 0ifFPES nt*h s preferably 80 nmor

| g8, ”Dcsfg&)ﬁs%e&giahgnm-@%@r £lre$$4 orlViRM iFRRSUr @ Wid&lsiGondi tions of a
sliding speed of 4.4 15 mlS, a Hertz pressure of 0.53°GPa and an oi
t enper atbaee ofi 1188€ingThe haiahhyd seb sitas umideg -t hd hef gr-aeraionen oi |

film thjck in th t ] t ] .di.ng to th thod i
SAE TechHiLar PABBPOUBI IHSCIATE PR SFRCRiTS FRIaTees ARF shown in

Figure 1;5b6FgbRatkl aspuekerigddeinodiaierope (g apleasetatdiention,
there is provided a Iubrlcatlng oi | conposition wherein the
af or e- mehpp bhedtbase28Pl-84/pdrenlaid-preseniepamess EateWR of 5 % or

mge by ﬂgﬁficggggnpﬁgﬁﬁL%Ebﬁ4tnLQQd—open Japanese Patent
‘ Application 2002-371252, Laid-open Japanese Patent
Application 2001-181664, Laid-open Japanese Patent
Application 08-302378 and Laid-open Japanese Patent
Application 08-3463.
20 However, there is concern that organomolybdenum type
friction.modifiers are expensive.

SAE Technical paper 951036 may be cited as a typical
example of the prior art which focuses on the
characteristics of the base o0il ¢f the gasoline engine

25 o1l and resolves the aforementioned problems by using a
base 0il with a large viscosity index.

It is highly desirable to be able to offer
lubricating oil compesitions with superior low fuel
ceonsumption properties, by which it is therefore possible

30 éubstantially to reduce the amount of carbon dioxide gas
emissions from automcbiles, by an approach which is

different from the azforementioned prior art.



25 amount of 7 %or nore by mass, and nost preferably in an anount of 9
% or nore by nmass, of the entire base oil. The one or nore
salicylate-type detergents in the lubricating oil conposition of the
present invention are preferably present in an anount in the range of
from0.5 30 to 10.0 % by mass, nore preferably in an anount in the range
of from1l.0 to 8.0 % by nmass and nost preferably in an anmount in the
range of fron1 to 5.0.%Dh MBss, based on t total mass.of the

| ubricating oi Ijt %c,@gnﬁ‘(%“ﬁ tbleor{y S s h‘g LH}‘Fgurrﬁa of SRftfel 0¥ C nor e

sal i cyl atientrypa tiget %rlgerao?np’mttﬁﬁsefaf&%e@ 4 dRY OV b déqungi ergency
and oxidation stability, but if the anpunt thereof extee % by

mass, th@@nﬁﬁmpad@mtpam@enﬁﬁaﬂx|veness may decrease. Further, the
addition of a_l ar unt detergents is connected with an increase

in ash insi de‘n‘ctcﬁgdllﬁlg |Jcatt| g BgiS V4T TGP MR K 19T eby Ieads to an
10 5 nCT €356 1182k HATIUNL A ASHOR dSROSILS HENRIALET potENCe, |

desirable to use 1 by mass or | ess. ernDre he anDunt of
sai d oneseligpletsaltiyppl atedeodgrertgentsd 3311 er&s:et hah 15 %hycdmss, then

no effect ga% be obta ned. H?nce an armunt of 0 5 % or above by mass
15, of (REYSKAeEF ABFoPEIE: SHtat ENEFSE ddther qigl Cmfmrelrsreéﬂ 2 The one

or nore gakicyh @t%oﬁ%gﬁeg%t %%mgs anhat m%mpet 91%\41%@5 t4 Yoused in the

| ubricating oil conposition of the present 1nventionnc u e 0|nil sol ubl e
basi ¢ sabtsl26sef waronakiasucadboxylerc caridds: iant Gfowp s2 ingtraj s of t he~
3ﬁ odi ¢ _Tabl e aV|ggT2ton1c nunbers between 12 and 56, i.e. where the
baS8eRtnB a ZoPIfSPE e Fﬁé@eSQeFﬁ@'é@ﬁbéﬂhd@Jshomm in
Japanesetgﬁbggggu%yg%l@gga@d 1031507 25 However, in the present
invention, calciumsalts and nmagnesiumsalts are preferred for t he al Kyl
salicylate nEhal bll¢ §alltn tonpsords. ofs thkee baalel ejillatcenpypentdetser gent s
in the pres gbl cal cium al %nzen salicylates are

especi al P§ SFE? 38 PA }ﬁESCaglé’r\éf PZRkFIEaSali P &% BerkAISum sal t s

and bathghSﬁéE§urEHe[1ﬁdb§ BoResSsiBhki by that jwater g»%'elab'o% S ts may
occur because of the reaction between the npistur ntent due to

cdidbust i ®Asi nat Hertat praakucenbiisfi-68 €Rgi nedand théd wealpeaeitds:< or med by
oxi dat i ng ?88°cdet erioration of the lubricating oil, and these salts

The method of measuring the afore-mentioned oil film
thickness in the present invention is according to the
methed in SAE Technical Paper 961142 using the film

20 thickness rig shown in Figure 1 therein.
 In a preferred embodiment of the present invention,
there is provided a lubricating oil composition wherein
the afore-mentioned base oil component is present in an
amount of 5 % or more by mass, more preferably in an
25 amount of 7 % or more by mass, and most preferably in an
amcunt c¢f 9 % or meore by mass, of the entire bases oil.

The one or more salicylate-type detergents in the
lubricating cil composition of the present invention are
preferably present in an amount in the range of from 0.5

30 to 10.0 % by mass, more preferably in an amount in the

range Qf from 1.0 to 8.0 % by mass and most preferably in

an amount in the range of from 1.0 to 5.0 % by mass,



.may not be desirable on environnmental grounds given the toxicity of
their products. 5 Furthernore, in the case of berylliumsalts, since the
har dness of crystals of beryllium carbonate produced by reaction with
carbon dioxide is high, there is concern that this could be detrinental
to the anti-friction properties. As_rqgards other netals, the cost of
nmetals 10 is high and there may be difficulties in nmaking them

avail abl e, _for ;use. The one or nore _salicylate-type detergents used in

the preseRESPAVERAL FBR EqhabeM&rther ﬁ@ﬁtﬁépréﬁaéﬁégbéséd. The expression
"over basedsphsseguiyal ent to "basic", 15 "superbased", "hyperbased" and
"high-netal containing salts". These detergents contain an excess netal
content conpaiedréasihg aheuamoofitnetabnehbehmyeul dabecpnesent ype
acco-ding to the stojichionmetry of the netal and the ‘acidic organic
conpound ?%E%f%ﬂnhft%a?hEhﬁeFﬁﬁ?Cbr8@eé§§§°2@nﬁoﬁhﬁadﬁngrgachyneuﬂraI and
basisc net &l ; a b kn E ral salts can be nade
by heating*gggk%ﬁgr% a%?#igﬁfugﬁgningQE §§§8Pgb§ﬁ§5ﬁ? 85ﬁﬁ8§ﬁd with a
st oi chi onk®r0 c% oy was ent thanothe afidatpehal sevtealighbys ﬁggnt such as
t he netal ,oxide, hydroxide, carbonate, 25 bicarbonate, or sulfide at a

t enper at UTRCERBYR: 507 EC BNGT f FRE e iRt i AR PEsal LangenamsunBasic salts are

per at f 50 Pet iyt the Pesal Lange e Its
Tl § S beat TBrE] or b Gyor agsa CoT | ST AL ACE {Jhet Bt CPOEHES are

used. 30 Dt ekwentsa ciamg bei thacmpoei t zed byithethetobal 1bage rougher
Preferably, the total base_nunbers of the one or nore

(TBN) - .
saﬁb?:yl at B P et 2rignt APt hel | Rb? F Rt feRPs b gompoatedon of the

present igwe | o af e &ashr a1 t{y.ql he range of from 30 to 600
ng- KOH g, nore preferably ailn tﬁtg@pgﬁgei%fof?o%%ﬁg?% 40 %?KO—VQ and

nost prefRBretigrnard hel f aryge afodntom 80s40d 356 g Kd¥ 4, s 85; depstk ed by

| SO 3771. Sal i cyl ate-type detergents that may be conveniently used may
be ei t her" SISt & olr“—ng%sﬂbasfi [Pt bl DB 4Bbl eEhaubee ie fenes Nawl ude

al i phat | GegrdBis fent aigi e f4oMdouto M ¢ aprl?lataog@vea d optionally
contai ning one or nore oxygen and/or nitrogen atons, an %Jﬁ?%&y groups.
101Pr ef erafedsutssts taremar arss Jal doyll a tor-ouyyse atteaiqumgs ifs the range of
from6 t ég%é%aQP n atons, preferably in the range of from1l2 to 20

car bon atons. ‘erably, the

The one or more salicylate-type detergents that may
be conveniently used in the lubricating oil composition
of the present invention include oil-soluble basic salts

20 of aromatic carboxylic acids and Group 2 metals of the*
Periodic Table having atomic numbers between 12 and 56,
i.e. where the total base number is 12 mg.KCH/g or more,
these being compolnds shown in Japanese Patents 1271215
and 1031507.

25 However, in the present invention, calcium salts and
magnesium salts are preferred for the alkyl salicylate
metallic salt compounds. As the salicylate-type
detergents in the present invention, calcium alkyl
benzene salicylates are especially preferred.

30 In the case of alkyl salicylate beryllium salts and
barium_salts, there is a possibility that water soluble
salts may occur because of the reactiocn between the

molsture content due to combustion in the internal



substituents are linear. The salicylate-type detergents nmay contain in
the range of from1l to 4 substituents, 15 preferably in the range of from
1 to 3, nost preferably 1 or 2 substituents. Mst preferably, the
salicylate-type. detergents nmay be substituted by 1 Iinear alkyl group
containing in the range of from1l4 te E8-carbon atons. Generally,
nono- al kyl salicylic acids are prepared 20 by al kyl ati on of phenol and

subsequent cearhoXYhAt QR ne THEHELBLE snal.l, anmount (generally at nost
20 o6ol) of aral by SaPFLS) are ang usdk SREST 608G & sre e ase

present i naBfedepmoiabkyiosabicyhat ¢ubCakairuryand (magnesi
salicylate-type detergents 25 which may be gged in the Eﬁgégnfaﬁ%ﬁbntion
are comePety aFPy BYafesbrableopregaprenngneemegrouaks FAgRes it

sal i cyl at et(i);g,i(gp@}; %a@g%le%ggg?&ghe trade designation "Infineum

C9012" from Infineu comercial cal cium detergents include

the &al ci UTnBthemidry) atesthbi chsar ef ayai | abl gnf £Q gnfisgggg‘ ﬁgger the
trade desi.gnati ons "I nfineum M/101", "Inflneun1N710 T’ an | nf " neum
M7105". T ot Mor@er ¥t b3sof rbervbhiwndeéreosate phedukulr bating

oi | conposidion of the p ' ion_are ., preferably present in an
anmount in thé9$§%gghgglfé%%§ .d§ﬂ¥?g£%.bsgnghnagg?rﬁDié pPRERFADlIY in an

anount i n e Shriangsowlid s Oimé e 21 5 86 By "BSS; apd; pps) preferably
in an anount in the range of from0.5 to 2.5 W?by mlasgglgggé%d on the

total nmasPIEPEI I UbATHIFRF S Iothonpostalon. thacceasi g hoeaagount of

thei@ne or; My rash £ friection,mdifiers in the |ubricating oil
conposi ti on o_}‘l(-e'I t he pf%lseér%? réd_n\p/egn P%lgPﬂla uftrﬂee%flfrédf‘alﬁng npr®%i ng the | ow
fuel conswavgetiilamwlehaicactard stics. However, if the anmount thereof exceeds

5.0 % by nass, &hen the additional effectiveness may decrease. Hence, an
anount of 5.0 FByOnEsOFaSeIEr JaddsYila ipdfvne ethtdydritey gy if t he

amount of t$ai ¢ QREAQr {IRIE + 1ashless fTiction nodifiers is less than 0.01
% by mass, t &n no efl?qg(r:et TRy bcgd%obbte;lienlee SR T e amRiRIREsed 01 %
or above Bjenespresstiba Oneeabamed dshless Walgid b, 2q,Jodifiers is
preferred, Wth ashless friction nodifiers based on al ky cdrboxylic

acfal s, al k§PPEAPBSSS i c "BYPEroacERS, agidkyIhidhmimed® ] aldadaianimes and
al kyl ethenscsthe gn8akeUekB@gents contain an excess metal content

compared to the amount of metal which would be present
according to the stoichiometry of the metal and the
acidic organic compound reacted with the metal. Processes

20 for making such neutral and basic metal salts are well
known in the art. Neutral salts can be made by heating a
mineral oil solution of an acidic organic compound with a
stoichiometric equivalent amount of‘a metal neutralizing
agent such as the metal oxide, hydroxide, carbonate,

25 bicarbonate, or sulfide at a temperature above 50 °C and
filtering the resulting mass. Basic salts are made
similarly with the exception that a stoichiometric excess
cf the metal is used. Praferably, overbased salicylate-
type detergents are used.

30 Detergents can be characterized by their total base
numberG(TBN). Preferably, the total base numbers of the
ocne or more salicylate-type detergents in the lubricating

0il composition of the present invention are each,



| ength of the al kyl group, the greater the friction 25 reducing effect.
However, as the al kyl chain increases in length, the solubility in the
base oil nmay be reduced. An oleyl group has sufficient length in terns
of alkyl chain length to display a friction-reducing action, and
furthernore it includes unsaturated qufq_mﬁthin its 30 nol ecul es.

Ashl ess friction nodifier conmpounds contai ning an ol eyl group have a

hi gher solubility in respect of the |lubricating oil base oil than other
ashl ers fri-BEFERNIABAELYI eld. the irangiteod dremuile tad\Gilt ageXes fd)an ot her
ashl ess frictio iLfiers.in spect _of friction- reducing effect. The
one or nnrggggh 5§gg PF@ i on %@%ifﬁ@ﬁ? Sfe FrpmePlr &1 y 000 Mo dds 9

cont ai ni ngaad mbey! pge@dpabl yAs nbage Qialngienotfh%rloﬁb@ioc%toi Eg i |
conposition of the present invention, mneral oils, synthétic oils and
m xtures oRJt{BHAE . nBFemBaserer] ysébect@dif.rom nineral oils and

synthetic oils . be,used, The_base oi| copponents which satisfy the
condi'tions 10 %? bt ? n$¥HFcﬁﬁggggﬁgtﬁeégﬁFeﬂaMnéérCpﬁéeai@nély

nmenti oned goadi hh@nsemaytBbksoshBsseteetodofr l,oec al ils and
synthetic oils. N?neral oils, mixtures ofOEngﬁgggP%E?Pge nd§§§ﬁFHéFic

oils with PePatdbreents teastieuahiphatiai ytonps obnsynhhgyi €xepl $ With an

15 aromatic. CpRSL i t d_synthetjc oi with no aromatic constituent
may be citg% g@ %é%#% e%eg?% %% ePB }O?ﬁiiﬂd???%ﬁlﬂbnaeﬁéﬁg@ﬁt@Oaﬁd

friction owogjéneisd/@gdhiiregesUshons, adhd- Meak, e§£8%§5h' ess
rovers,

dis&grsants, anti-oxidants, viscosity Index I pour - poi nt
dep

ssant BT el 281 | Sl Feergenase ek Pk g owos posat &tniAgoihhene
| ubricati ' jtio t he present invention. As an anti-wear
agent, zi %rgﬁl% hcftgp %@dbh%ttgo ?%Eﬁﬁé)orﬁa@t%sge&’é?%lﬂ?bihcb@ perat ed.
Preferred mmye 25 df tdm ophat €S2 @rea #h0s e d dnd he %Péf@r v ng. gn al kyl
group with 3 to 12 carbons and where its al cohol resi uay’group is

seconflar%/ S(Uéb?ct-lzf_ﬁ{jll"ﬁ)s o%rebrliltrfh?%/r( Frhie ZslﬁjﬁF?ylajTe-gmme(E@@ehjﬁm@@f . The
amount o i e inthe ricating oi
conposi ti gﬁ%&ﬁ% prggs}gnt gozezfnni%ncft?org]rci% ]p:}ecf e‘tja'ﬁ{l@ﬁt?htlgﬁét?range of

frohd 0. 03 pire M rkoybyi mretee inargw oy afrel emedy &, phasphardis. cant.ent
nor e preferagg% in the range of fromO0.03 to 0.08 @6byqﬁgsslﬁﬁﬁﬁg?hs of

el enent al SFhds ph&Sts Weittent Masdsaredigrably, the salicylate-type.

detergents may be substituted by 1 linear alkyl group
containing in the range of from 14 to 18 carbon atoms.
Generally, mono-alkyl salicylic-acids are prepared
20 by‘alkylation of phenol and subsequent carboxylation.
Therefore, a small amount (generally at most 20 gmol) of
dialkyl salicylate and unsubstituted salicylate can be
present in the mono-alkyl salicylate.
Calcium and magnesium salicylate-type detergents
25 which may be used in the present invention are
commercially available. For example, a commercial
magnesium salicylate is that available under the trade
designation “Infineum C9012” from Infineum. Examples of
commercial calcium detergents include the calcium
30 éalicylates which are available from Infineum under the
trade designations “Infineum M7101”, “Infineum M7102" and
“Infineum M71057.



the total mass of the lubricating oil conposition. Ashless dispersants
may be conveniently present in an anount in the range of from2 to 10 %
by mass. Ashless 5 dispersants that may be conveniently used incl ude

pol yal kenyl succini mi des and pol yal kenyl _succinic acid esters as

di scl osed in Japanese Lai d-Open Patent Applications JP 53-050291 A JP
56- 120679 A, JP_53-056610 A and JP_58-171488 A and boron derivatives 10
of these conpouRls. OERafpl BSLBf 2aRLPS6xLdaRt s CRrhBOdAdye56 donvdisi ent |y

used in th I ing. Qi 0Si:t.l.on -0 h resent. __ivnentiaon include
phenolic-bg%%gPé%giggxgaanFgﬁggggiéghzBftEQEt?F%ﬁ%H | Lnvention are
2-t-butyl -dreethybphepebsertt ihukyl amokbtnmehhyhphe@elye of from 0.01
2,4-di-t-butyl phenol, 2, 4-dinethyl-6-t- butyl phenol,

2-t - but yl -3onet Rokyprienab s, 3mprpupyefarapdvhéryphenaoionnt in the

2,6-di-t-b | phepol.. 2, 8- di-{-butyl 34; t hyl phenol , :
2 6- i-t-bﬁ%§?84sgtk§ %hgngF,EE,g:gi%tpygﬁ€§¥- NRoPRSEy BRETEEADLY
2, 6-di -t - but yhn4ambhinkypheank, rafgd, brditrbmbot ¥l t4- bydr exykenaws
mer capt o- octyl acetate, n- dodecyl - 3- (3,

5-di -t - butyasadhgdr bhgphehyl) prépi ehatse lubricating oil

2' - et hyl hexyl - 3- 5-di -t-butyl -4- hydroxyphenyl) propi onat e,
2,6-di-t-bﬁ%@?gﬁig}ﬁﬁthylanino- p- cresol,

4, 4" - met hyl enebi §f 2o s dhgt t Rt ¥hoheaoby, thed4ondSor more ashless
blsSZ,G-dl-t;bu;ylphenpl_, 2,2-bis(3,5-di-t-butyl-4-

hydi8xyphefyi§ bt opanedifiiarscye| bhexyrbgératphg( 2.6- compasyitpleenolt)

hexanet hyl egne glycol, bi s 3- -di-t-hutyls 4-hydroxyphenyl)  propionate]
(oo a nEnerEvEran by v oot BT ohedi RF) SEhent ot s SR e aRey Hetl r ade
30 designagh@n codhgane¥ibd08hrradtribhibs| di abh¥ke?, (3£5the amount

di -t-butyl -4-hydr oxyp enylé Eropionate] (e.g. as manufactured by G ba
Speci al ty Tnertehl 8xCep@s pndef PHemagpadéhgesthratreatiprnganox L115"),

tetrakis[nme lepe-3 - _1 ( -di - L- buty| -4-

hyclr oxy phery T bt b 3P el ab: Rabslraty Ehety naracParal 8] & BasBicialty
Chentcal s,md €. odnless i1hepteaderdasi gnation "lrganox L101"),
1,3,5-trinethyl-- 2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl)benzene (e.g.
5 as nanuf act urB¢r By SRere. Jhpakle | ARounhdef £aedt PRBeCrd@SFEnati on

"l onox 330} Ls-E3: 3 :Dhis-(4: oxy- 3. zL- nyl ) but yl_i_c
acid]g|ycoﬁg%%$%$,£§%%%*?§'@éﬁfF?ggﬁté%_i?ﬁéng§§%h2§$|¥ é&théf§4- (2

4'" -di-t-theylnd' éffaydrioxypbenyblameellyl Hefick; bahykpbeaenal oc£20.61bi s

(2" --hydroxy 10 31-t-but I-51-nethy|benzgl)-4--nethy|pheno| and ani ne-
$ Or above by mass of the one or more ashless friction

20 modifiers is preferred.

With ashless friction modifiers based on alkyl
carboxylic acids, alkyl carboxylic acid esters, alkyl
amines, alkyl amides and alkyl ethers, the greater the
length of the alkyl group, the greater the friction-

25 reducing effect. However, as the alkyl chain increases
in length, the solubility in the base o0il may be reduced.

An oleyl group has sufficient length in terms of
alkyl chain length to display a friction-reducing action,
and furthermeore it includes unsaturated bonds within its

30 molecules. Ashless friction modifier compounds contailning
an oleyl group have a higher sclubility in respect of the
lubricating oil base oil than other ashless friction

modifiers., It i1s therefore more advantageous than other



based anti-oxidants such as p, p'-dioctyl di phenyl am ne,

p, p' -di - a- net hyl benzyl di phenyl am ne, N -p-butyl phenyl - N

p' - octyl phenyl am ne, nono-t-butyl di phenyl am ne, nonooctyl di phenyl am ne,
di (2, 4-di et hyl phenyl )am ne, di (2 15 ethyl -4-nonyl phenyl)am ne,

octyl phenyl -1 -napht hyl am ne, N-t-dadgcyl phenyl -1 - napht hyl am ne,

1- napht hyl am ne, phenyl -1 -napht hyl am ne, phenyl -2-napht hyl am ne, N
hexyl phenyl - 2- napht hyl am ne, N-.octyl phenyl -2 nap | ani ne,

N, N --di i S6pA6syl SFiptreny) é}?@di%ﬁ%‘se,lmﬁ/@s—p% S DA

di phenyl - p- nyl e i_am ne and organonol ybdenum conpounds such as
nDIybdenu%ﬁ@ﬁ?ﬁ%gc%?ggﬁg%e and nol ybdenum al kyl am ne salts.

Ant i - oxi dants may -beesused mirkglays hdre sisn fodrdtiinat moaii fiire dsheadeubri cati ng
oil conposition of the present 25 invention. Such anti-oxidants nmay be
conveni enPiE fpraddivt COMP ARSI tC AT e Tarfge el GRA'F0L to 5% by nass,

nore. preferab in_an t . the range of firo ﬁ# iQ ;3% hy- nass,
base% on the tg%apaﬁgsQQEPHEhgh%héfgééﬁﬁhgngiPléoqul géﬁfion. Exanpl es

of viscosithg ipRdeenitMarerers drhatnimeyr die oideny enirantd yi cused s rartche

| ubricating oil conposition of the present invention-include

styr ene- biiadivgrs 01 twor SFolMARs £25§ Vidie - S&dGstéte SR i ddrer s,

pol ymet hagr.yl_at nd et hyl 1Ry ene Lopol yners described in
Japanese (Ié)ajﬁxé- ég‘@n%lgglttglnet XACSpQﬁ cation JP 47-010386 A, Japanese Lai d- Open
Pat ent Appl i carhenbaselBid7-RaGE2ErAs Jeyahe sa tliaifd- Ghen Ratdartions

Application JP 56-084704 A, Japanese Lai%kggﬁr Pa%%ﬂt |ication JP
58- 19951504 #id Fapganddd AkaiefSofenh Meaeiie attith 253 $9- 136394 A

Viscosity i | IPTOHRSiS s B COMRNIERNtd o disel Qi M@k Amount in
t he rangeIT!c{;"lt?]cl?‘;6(5}%%?Ct%\c{)1 SCO% by masyg, based on the total nass of the

| ubri cati ng. 16l laneorpyesinetan: ditls.s Misegpdssiibls touseal spersant -t ype
viscosity index inprovers in which pal.ar nononmers contai ning nitrogen

and oxygefMiadtdRg i ih&d MIAAES Ve beed 1P Atafeti sed with

these. Exanples 1Qfe ROUMGP MM ey ess ik Hdale My Payiapmaeni ently used
in the lubricating oil conposition of "the present invention include

net baicr yl atreraaliymers,s tfionierex angl e yrdas addse rdided Wikl aparrsand i - Open
Pat ent constituent may be cited as examples.

In general, in addition to detergents and friction
modifiers, additives such as anti-wear agents, ashless
dispersants, anti-oxidants, viscosity index improvers,

20 pour-point depressants and anti-foaming agents may be
incorporéted into the lubricating oil composition of the
present invention.

As an anti-wear agent, zinc dithiophosphate (znDTP}
may be generally incorporated. Preferred zinc

25 dithiophates are those in the forms having an alkyl group
with 3 to 12 carbons and where its alcohol residual group
is éecondary (S3ec-ZnDTP) or primary (Pri-ZnDTP), or a
mixture thereof. The amount of zinc dithiophosphate
nresent in the lubricating oll composition of the present

30 invention is preferably in the range of from 0.03 to
0.1 % by mass in terms of elemental phosphorus ccntent,

more preferably in the range of from 0.03 to 0.08 % by



20 Applications JP 47-025207 A and JP 47-042806 A. Exanples of rust
preventing agents that may be conveniently used in the lubricating oi
conposition of the present invention include al kenyl succinic acid and
partial esters thereof, benzotriazol e-type conpounds and 25

t hi adi azol e-type conpounds. As the déf%aﬁing agent, di nmet hyl pol ysi | oxane
and polyacrylates nmay be conveniently used. The present invention

further praddes thermseodfe Beménbal cpltéHghoihs cospOsht| OBagsd on
herei nbefore described to 30 reduce fuel consunption in an internal
conbust i orklendiatel imeparef cubar L Whracybsogi peli aeeppal ttenbust i on

engi ne. | n anaqther enbodinen t sent_inventjon there 1is
provi ded a net %bs&ﬁ_cﬁsﬁ_ Slpceafélanrg{sanrg?e%'%fn%?n‘félilzen%mfé?f%ﬂte?‘@i ne, in
particul ararp GRseld Ney | tHEr Nahg = CORbESEHM 0N eAgines SPMRRESI NAsAPRLkYI ng a

lubricating oil conposition as hereinbefore described thereto. The
present i rdemdmmerdisoiproviiaiesbe petherieitly veedcingliidel consunption

. . | el . ; ol ar T e |
Comust | 0Ok N b HT TS O Tebr F Ca by SHE G ht 8P aE T eonBasEr on |
engi ne W tdyadUbyd GRtddhb Sdd £ akd o8 Bsidensinbeliesgr described. 10.

EXAMPLES The present invention is described belowwth reference to the
fol | owi ng ADrmagsi asd oFP a7 0ol 2%]1 Mt endRd>§0l2087® 2he scope of the

Char act er i ek Bre Skl Tan et TER » S dubotel aBhitiapivon
lubggcati ngr WdsLUPRSIEAPHN. for use in gasoline engines which is
currently in general use in the relevant field is conpared in Table 1 to
| ubricating oi [Exeonpesi td b tdx i tss dovr digly e eopyeheenedy

enbodi rrentus%fd tifhe ﬁ{eesleurgrici:ge/ler%igﬂ éonrqgc;slotfonc of "the present
ivnention include phenolic-based anti-oxidants such as 2-
t~butylphenol, 2-t-butyl-4-methylphenol, 2-t-butyl-5-

15 methylphenol, 2,4-di-t-butylphenol, 2,4-dimethyl-6-t-
butylphenol, 2-t-butyl-4-methoxyphenol, 3-t-butyl-4-
methoxyphenol, 2,6-di-t-butylphenol, 2,6-di-t-butyl-4-
methylphenol, 2,6-di-t-butyl-4-ethylphenol, 2,6-di-t-
butyl-4-methoxyphenol, 2,6-di-t-butyl-4-ethoxyphenol,

20 3,5-di-t-butyl-4-hydroxybenzyl mercapto-octylacetate, n-
dodecyl=3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate,
2'-ethylhexyl-3~(3,5-di-t-butyl-4-
hydroxyphenyl)prbpionate, 2,6~di-t-butyl-a-dimethylamino-
p-cresol, 4,4'-methylenebis(2,6-di-t-butylphenol), 4,4'-

25 bis (2, 6-di-t-butylphenol), 2,2-bis(3,5-di-t-butyl-4-~
hydroxyphenyl)propane, 4,4'-cyclohexylidene bis({2,6-t-
putylphenol), hexamethylene glycol bis([3-(3,5-di-t-butyl-
4-hydroxyphenyl) propionate] (e.g. as manufactured by
Ciba Specialty Chemicalé, Inc. under the trade

30 designation “Irganox L109”), 2,2'-thio-[diethyl-3-(3,5-
di-t-butyl-4-hydroxyphenyl)propicnate] (e.g. as
manuéactured by Ciba Specialty Chemicals, Inc. under the

trade designation “Irganox L115"), tetrakis([methylene-3-
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{3,5-di-t-butyl-4- hydroxyphenyl)propionatelmethane (e.qg.
as manufactured by Ciba Specialty Chemicals, Inc. under
the tfade desighation “Irganox L101”), 1,3,5~trimethyl-
2,4,6—tris(3,5—di—t—butyl—4—hydroxybenzyl)benzene (e.g.
as manufactured by Shell Japan, Inc. under the trade
designation “Ionox 3307}, bis-[3,3'-bis~(4'-hydroxy-3'-t-
butylphenyl)butylic acid]glycol ester, 2-(3',5'-di-t-
butyl-4-hydroxyphenyl)methyl-4-(2'"', 4" ‘~di~t-butyl-3"'-
hydroxyphenyl)methyl—G—t-butylphenol, 2,6-bis(2'-hydroxy-
3'-t—butyl—5'—methylbenzyl)n4-methylphenol and amine-
based anti-oxidants such as p,p'-dioctyldiphenylamine,
p,p'-di-a-methylbenzyldiphenylamine, N-p-butylphenyl-N-
p'-octylphenylamine, mono-t-butyldiphenylamine,
monooctyldiphenylamine, di(2,4-diethylphenyl)amine, di(Z-
ethyl—é—nonylphenyl)amine, octylphenyl—l—néphthylamineg
N-t-dodecylphenyl-1-naphthylamine, l-naphthylamine,
phenyl-l-naphthylamine, phenyl-2-naphthylamine, N-
hexylphenyl-2-naphthylamine, N-octylphenyl-2- |
naphthylamine, N,N'-diisopropyl-p-phenylenedianmine, N,N'-
diphenyl-p~phenylenediamine and organomolybdenum
compounds such as molybdenum dithiocarbamate and
molybdenum alkylamine salts.

Anti-oxidants may be used singly or in combination
in the lubricating oil compositicn of the present
invention.

Such anti-oxidants may be conveniently present in
amount in the range of from 0.0l to 5% by mass, more
preferably in an amount in the range of from 0.1 to 3% by
mass, based on the total mass of the lubricating oil
composition.

Examples of viscosity index improvers that may be
conveniently used in the lubricating oil composition of

the present invention “include styrene-butadiene

a) 3C
-Hw
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copolymers, styrene-lsoprene star copolymers,
polymethacrylates and ethylene-propylene copolymers
described in Japanese Laid-Open Patent Application

JP 47-010386 A, Japanese Laid-Cpen Patent Applicatioen

JP 47-006527 A, Japanese Lalid-Open Patent Application

JP 56-084704 A, Japanese Lalid-Open Patent Application

JP 58-109515 A and Japanese Laid-Open Patent Application
JP 59-136394 A.

Viscosity index improvers may be conveniently used
in an amount in the range of from 1 to 20% by mass, based
on the total mass of'theAlubricating 0il composition.

It is also possible to use dispersant-type viscosity
index improvers in which polar monomers containing
nitrogen and oxygen atoms in their mclecules have been
copolymerised with these.

Exampoles of pour-point depressants that may be
conveniently used in the lubricating oil composition of
the present invention include methacrylate polymers, for
example, as described in Japanese Laid-Open Patent
Applications JP 47-025207 A and JP 47-042806 A.

Examples of rust preventing agents that may be
conveniently used in the lubricating oil composition of
the present invention include alkenyl succinic acid and
partial esters thereof, benzotriazole-type compounds and
thiadiazole~type compounds.

As the defoaming agent, dimethylpolysiloxane and
polyacrylates may be conveniently used.

The present invention further provides the use of a
lubricating oil composition as hereinbefore described to
reduce fuel consumption in an internal combustion engine,
in particular in a gasoline internal combustion engine.

In another embodiment of the presant invention there

is provided a method of lubricating an internal
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combustion engine, in particular a gasoline internal
combﬁstion engine, cemprising applying a lubricating oil
composition as hereinbefore described thereto.

The present invention also provides a method of
reducing fuel consumption in an internal combustion
engine, in particular in a gasoline internal combustion
engine, comprising lubricating said internal combustion
engine with a lubricating oil composition as hereinbefore
described.

EXAMPLES

The present invention is described below with
reference to the following Examples which are not
intended to limit the scope of the present invention in
any way.

In order to clarify further the characteristics of
the present invention, a low fuel consumption lubricating
0il composition for use in gasoline engines which is
currently in general use in the relevant field is
compared in Table 1 to lubricating oil composition which
is according to a preferred embodiment of the present

invention.
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G U d)ywa N 4 WwroU rra H 1-1-H CO U (DC 11) rO
EU G rOrl1l3 - 14 (1) Alubricating oil conposition with superior |ow
fuel consunption properties is obtained by the present invention. (2)
The present invention achi eves advant ageous fuel 5 consunption properties
by the use of a conbination of a speqisfi.c base oil and a specific
additive conbination. (3) The present invention has been able to achieve
advant ageous fuel consunption ggo erties_even 10 without th ash
e

use._o
cont ai ni ng¥ri ctiBHR TR MY © PEPATLHE AR Bt GANGHRT YN %¥cgﬁ%gunds.

The exper iment gl hods L4 hei Exapp| g5c Wereqas, Rkl gwssedhe oil film
t hi ckness of tﬁ%ngas %#?ﬁa%s&%eastred 15 by the'h%thod %escribed in SAE

Techni cal Paperi@6ddéd2on (using the filmthickness rig of Figure 1
therein). The high-tenperature/high-shear viscosity was obtained by the

exper | rrentgi) mefhod, 0f s ASTM Ded8dion Jbeikieenatiienvhgeosstfeslat 100C and
40C were O obtained by the experinental method of JI'S K2283. The
Vi schsity i ndexcovasurgbt bomeplr ppe ¥ ke axper Fhgneae of a combilnation

of a specific base oill and a specific additive

combinaticn.

(3) The present invention has been able to achieve
advantageous fuel consumption properties even
10 without the use of ash containing friction-reducing

agents such as organcmolybdenum compounds.

The experiment methods used in the Examples were as
follows:-
The oil film thickness of the base oil was measured
15 by the method described in SAE Technical Paper 961142
{using the film thickness rig of Figure 1 therein} .
The high-temperature/high-shear viscosity was
obtained by the experimental method of ASTM D5481.
The kinematic visccsities at 100°C and 40°C were
20 obtained by the experimental method of JIS K2283.
The viscosity index was obtained by the experimental
method of JIS K2283.

Evaluation of low fuel consumpticn properties

Figure 1 represents a schematic drawing of the
25 engine torque loss test apparatus used for evaluation of
low fuel consumption properties. 1, 2 and 3 in said
Figure represent the test enginé, the torgue meter and
the motor, respectively.
A 3.0 L engine with a direct-acting valve train
30 system was used. The engine speed was regulated from idle
revolutions to 2800 rpm by means of an electric motor at

an engine oil temperature of 80°C.



met hod of JI'S K2283. Eval uation of |ow fuel consunption properties

Figure 1 represents a schematic drawi ng of the 25 engine torque | oss test
apparatus used for evaluation of |ow fuel consunption properties. 1, 2
and 3 in said Figure represent the test engine, the torque neter and

the notor, respectively. A 3.0 L engizee Wwth a direct-acting valve train
30 system was used. The engi ne speed was regulated fromidle revolutions
to 2800 r pm by, aps. Qf.an electric notar at an engine oil tenperature
of 80C. 15 @gf??%gﬁ%ﬁinEBg?F%égso?%tﬁgeeﬁﬁﬁﬁéeopﬂésme@ée eval uat ed
by gaugi ngvaheatéd chyogahgsagt erguUer predysed sIhe resul ts show, the
extent to which engi%e@logs gtorque at the vgsgoggrgﬁéiﬁéogﬁgggs has been
i nproved as STperresgage shprovkeeaxtefitengi naikBssnhonaueckel ative to

Conpar at i Exanpl e, 1. The. properties of the base oils used in the
Exanplestﬁ%ﬁgﬁiggtC%%%aY%f+€%sE&%%b?%ssa?%d§hbﬁﬁ breTabmpravethes

conposi t iphscea{tr 4 BXSrPr &fe @ do £ he a Lve Exanpl e 0 _are shown in
Tabl e 3, and the($§sults of their |ow ueIig%%ngaﬁ%PFoﬁegegﬁﬁﬁtFan are
shown i n CrAfarativealxamplehbws the degree of inprovement of each of the

Exampl es and mpar at i ve. Exanpl es rel ative to Conparative Exanple 1.
Hence, the datjgpei P - o&é?ﬁé?%??v%l@a%ﬁé in tBeafwappéessel y 0.
TABLE 2 BaseRascBaseBaseBase midnfoid BQ |40 b5 0L fi '

t hi ckness*64101100118111 (nm) Hi%h-terfﬁ%a?ﬁ?% h?‘ghi"a%%a%'vi tg]‘(:)sity

at 2. 93. 8T FB 038 AGOC { rivhes )End et i and/i sleost bip &t 8t Hbe 18x 3fp#ds 6 100C

(Mm@ s-1 i I G Vi sity atlp.223.920.235.425.2 40C (mMm2 s-1)
Vi scosi tg/ar:éngzl%fﬁ% 2 ﬁ?égstﬁ}eedr?ﬁ'lﬂ]e‘?s cohdi B¢ bhslef Euedi ng speed
4.4 n's, coefing trees s QB r Oidh HiBIPeS af it £, 1P0G iy 20, accor dance
with the method described in SAE Techni cal e Wi &0,

shows the degree of improvement of each of the Examples

and Comparative Examples relative to Comparative Example’

1. Hence, the data in Table 4 for Comparative Example 1

15 are precisely 0.
TABLE 2
Base Base Base Base Base
01l A|oil B|oil C|loil D|oil E
01l film thickness* 64 101 100 118 111
(nm)

High-temperature/high-
shear viscosity at 2.9 3.8 3.2 5.0 3.8
100°C (mPas)

Kinematic viscosity at 3.9 5.1 4.3 6.4 4.6
100°C (mm® s7%) -

Kinematic viscosity at 16.2 23.9 20.2 35.4 25.2
40°C (mm® s7h)

Viscosity index 140 147 123 134 89

*Measured under conditions of sliding speed 4.4 m/s,

Hertz pressure 0.53 GPa, oil temperature 100°C in
20 accordance with the method described in SAE Technical
Paper 961142 (using the film thickness rig of Figure 1

therein).



Paper 961142 (using the filmthickness rig of Figure 1 therein). 5 - 16
The base oils in Table 2 were as follows: Base Gl A Goup Il base oi
avai l able fromthe Shell group under the trade designation "XHVI-4".
Base G| B: Goup Il base oil available fromthe Shell group under the
trade designation "XHVI- 5.2". Base G| C: Pol yal phaol efin (PAO
synthetic oil. Base Gl D. Mneral oil6 available from SK Corp. under the
trade designation "Yubase 6". 10 Base Ol E: HVI60 mneral oil. M w

L;EU|Ci§)O C 0 04rd,LerafiQupH~kE)00ap. QQrk358 roliokga)N Urd COD C M

Base 0il A: Group II1I base oil available from the Shell
| group under the trade designation “XHVI-47.

Base Oil B: Group III base oil available from the Shell
5 group under the trade designation "XHVI-
5.27.

Base 0il C: Polyalphaolefin (PAQ) synthetic cil.

Base 0il Df Mineral 0il available from SK Corp. under

the trade designaticn “Yubase 6”.

10 Base 0Oil E: HVI6A0 mineral oil.
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O (1) Ua)000 U ¢cn00C) > 0 GO r-)N-Hmx() W((UUW- 19 5W30 and
OM30 in Table 4 are SAE engine viscosity grades in the viscosity
classifications of SAE engine oils. "lLdle" in Table 4 refers to the
state where no shaft 5 horsepower is being produced and the rated nunber

of revolutions is maintained by overcom ng the nechani cal
5W~30 and O0W-30 in Table are SAE engine viscosity

g:ades in the viscosity classifications of SAE engine
oils. ‘

“Idle” in Table 4 refers to the state where no shaft

3 horsepower is being produced and the rated number of
revolutions is maintained by overcoming the mechanical
losses of the engine.

The calcium-salicylate in Takle’ 3 was that available
from Infineum Japan Inc. under the trade designation

10 “Infineum M7101”, and the calcium sulphonate was that
available from Lubrizol Japan, Inc. under the trade
designation “Lz 52”.

The ashless friction modifier in Table 3 was the

oleic acid ester available from Kao, Inc. under the trade
15 designation “Emazol MO”.

The viscosity index improver in Table 3 was the
polymethacrylate available from Degussa Japan, Inc. under
the tracd= designation “Viscoplex €-950".

The ashless dispersant was the polyalkenyl

20 succinimide available from Infineum Japan, Inc. under the
trade designation “Infineum M7107”. |

The anti—weaﬁ agent (ZhDTP) was that available from
Lubrizol Japan, Inc. under the trade designation “Lz
13957, |

25 The anti-oxidant was the phenolic anti-oxidant
available from Ciba Specialty Chemicals, Inc. under the
trade designation “Irganox L1357.

The pour-point depressant was the polymethacrylate
available from Infineum Japan, Inc. under the trade

30 designa<ion “Infineum V351”.
The defoaming agent was dimethylpolysiloxane

available from Dow Corning, Inc.



| osses of the engine. The calciumsalicylate in Table 3 was that

avail able from Infineum Japan Inc. under the trade designation 10

"I nfineum M7101", and the cal ci um sul phonate was that available from
Lubrizol Japan, Inc. under the trade. _designation "Lz 52". The ashl ess
friction nodifier in Table 3 was the “dl eic acid ester available from
Kao, Inc. under the trade 15 designation "Emazol MJ'. The viscosity

i ndex inprover in Table 3 was the polynethacrylate available from
Degussa Japan, Inc. under the trade designation "Viscoplex 6-950". The
ashl ess di spersant was the polyal kenyl 20 succinimde avail able from

| nfi neum Japan, Inc. under the ttaHefdésMgRation "Infineum M7107". The
anti-wear agent (ZnDTP) was that available from Lubrizol Japan, Inc.

under the trad esi gnation " 1 25 Th L-0xi.d
phenol i ¢ é%ti-g&ﬁﬁiﬁ?l%ﬁ%}?%b¥élf?gﬁ?%f §§§ge§P§E%§Sg§gn?§%I??SF%%% under
the trade fesignatdonpsrganexgsish) . ofbecponbrpokBhldepr €sdantionas t he

pol ymet hacryl at'e available fromInfineum Japan, Inc. under the trade 30
desi gnat i owodififé neuamd/35ase The, deP8afiAgth§ehesfaeidi FEFRYIESSISYS | oxane
avai |l abl e from Dow Cornin I po 2 = AT ML | .ubrgecati ng oi
conpositicﬁ?%ﬁnﬁﬁ%s??@?%ﬁgh%rgﬁ%%%g %glPéglg%éﬁt§g%§§éFg§ggﬁt§5 ?%L or
nor es ashl ess fdd &l i When MRdkéiees andebasendikionsepdi n shédiase oi |
conprises a base oil conponent having an oil filmthickness of 95 nm 5
or |ess, wirgedeabutetl DAderacBRAFEi BAESERTE SFi 8ind Sheednsr 22 #hlis, a
Hert z pressure rof 0.@30%3390@@ an oil tenperature of 100C 2.

Lubri cati ng oY %%%%05| ion according to aim1, wherein the base oi
conponent 3 s presepichbing aibuobmpbsit@ob #coprdong by fdssm df, t he
entire base oil. 3. Lubricating oil conposition ac%onding to Cl%in1 or

2, wherei Fhierebhetlor Adfe Siti AYTBPESRypé SdBLESGEMt <P alf edent®fin an
amoypt in ¢ he cange, of p5r R0, Sot0LA0. Anth by pEBESoshased on the tota
u

mass” of the Fi‘cating” ol 15 conposition. _
3. Lubricating oil composition according to Claim 1 or
2, wherein the one or more salicylate-type detergents are
present in an amount in the range of from 0.5 to 10.0 %
by mass, based on the total mass of the lubricating oil

15 composition.

4. Lubricating oil composition according to any one of
Claims 1 to 3, wherein the one or more ashless frictior
modifieré are present in an amount in the range of from
0.01 to 5.0 % by mass, based on the total mass of the

20 lubricating oil composition.

5. Lubricating oil composition according to any one of
Claims 1 to 4, wherein the one or more salicylate-type
detergents are selected from calcium and magnesium
salicylate-type detergents.

25 6. Lubricating oil composition according to any one of
Claims 1 to 5, wherein the cne or more ashless friction
modifiers are compounds containing an oleyl group.

7. Lubricating oil compecsition according to any one of
Claims 1 to 6, wherein the base o0il comprises a base oil

30 compeonent having an 0il film thickness of 80 nm or less,



4. Lubricating oil conposition according to any one of Clainms 1 to 3,
wherein the one or nore ashless frictions nodifiers are present in an
anount in the range of from 0.01 to 5.0 % by nmass, based on the total
mass of the 20 lubricating oil corrpoai tion. 5. Lubricating oil
conposition according to any one of Haim 1to 4, wherein the one or
nore salicylate-type detergents are selected fromcal cium and nagnesi um
sal i cyl ate=tny pe adetreydyentder 2561 s caf i angs bidimonposéd i oh é@céor di ng
to any one of Cains 1 to 5 wherein the one or nore ashless friction
modi fi er §/dne ac HRFGENPE TR Miind an dre¥y 2R otp. oL LR FERLFRY oi | -
conposi tioq_:n %%cqrcdi ng to any one of Clains 1 to 6, wherein the base oil
conpri ses albase oil 30 conponent having an oil filmthickness of 80 nm
or |ess, g. 21 yawheyt neasiectamidey cohdiémpnsi ofom stédidgngpeed of 4.4
ms, a Hertz pressure of 0.53 GPa and an oil tenperature. of 100 C. 8.
UseS of a dnsbrangatding gt ing onpsi ti drP actdhef ngeo CORAMPohe" ot d ai s 1

to 7, to reduce fuel it 1 Ay &N {hter SPopustion engine, in
particul &" ilﬁﬁ-‘aer EELol“ﬂlcon}[eJ |n¥ eérﬁr)l;l? églo%%’ustr?oi )g?lig? ne. 9. A nethod of
reduci ng fa4e)1 iGRNSUTEE il i dordtud i@t natgic@nbusti on engine, in
particular in a gasoline internal 10 conbustion engjne, conprisi rg

| ubri cati®ng sdi dathas i XU o engf oS Wik Q0 [ tbr #R at T hgr B?
conposi tion, acgording to, any, qne-of o3 & "Bn 15 tQado1 10 fHPEERQY Of

| ubricating an i nternal conbusti on engine, in particular a gasoline
i nt@rnal eodsticn sigang eynmoinpinsi hgoappiying saidbintatrnagy oil
conposition according to any one of Clains 1 tp 7 theretp.
combustion engine with a lubricating o©il composition
according to any one of Claims 1 to 7.
10. A method of lubricating an internal combustion
engine, in particular a gasoline internal combustion
15 engine, comprising applying a lubricating oil composition

according to any one of Claims 1 to 7 thereto.





