“;e3eu-r(()4*:+rx,6, T-NW,, , 2001MD07 FF -1 Vila; Lubricating GOl ,
Conposition *159159* This inventi.on relates to lubricating oil %'{’)

. .conposi tions such as nmultigrade lubricants that, in particular, give
'enhancedzogf%&q__% mance i n di esel engi ne piston cleanliness and piston
ring-sticCking tests. Lubricating oil cenpositions (or lubricants) for the

crankcase of internal conbustion engines are well-known - o]
wel | -known for themto contain addjtiv. (or additive com%@wmmﬂ»@
enhance their properties and%@ﬂ&ﬂ%ﬂi&&ﬂpﬁgﬂ@&%i ngly, t f
ori gi nal equi pnent nmanufacturers (OEMs) to neet perfornmance *€Pi¥eri a
dictate the properties of lubricants. One such performance criterion
concer nsThidg@nwdntiek irélgted to RbAEAMg diN@npbsitions seheds dhilgra@é Iibricants that,
conpression-ignited (diesel) internal conmbustion engine. This is usually
r ef er r edin partieulast givegshanced gedenmance iy diesel engine pistomedeantinebsland pistony WIDi
test (CEC L-78-T- %%2 A second performance criterion that is neasured in
this tesfmg'éug?‘g% Stl eanl i ness. Cther performance criteria of interest
include the volatility of the lubricant, the fuel econony perfornmance of
the lubricant, and the chlorine content of the lubricant. The various
crit eri alLubricating od@oestpositions (r dehiricantssfosthd arimkiceseefiniemal eombussionaddi ti ve

conponent s ,and anoynts, and.of base cks, .that may be used. -A-1 087 008
doser | beSTEinye Bl rhagprga it 1 A5OSR f S REAPHAR AGELNPT pr ovi of on
of Certab&ﬂi{i‘g@'&ﬁm &eﬁ@?"gfé}ﬁn%écth&?‘?rd%ﬂ?e@@hdk:@r‘f@x%én@& provides a different

approach, 1. Dy prov ng a specifrc basestock mxture in order to neet
t he above nentioned requirenents.

Increasingly, the demands of original equipment manufacturers (OEM's) to meet
performance criteria dictate the properties of lubricants. One such performance criterion
concerns the sticking of piston rings during operation of a compression-ignited (diesel)
internal combustion engine. This is usually referred to briefly as "ring-sticking"; it may
be measured by the VWTDi test (CEC L-78-T-99). A second performance criterion that

is measured in this test is piston cleanliness.

Other performance criteria of interest include the volatility of the lubricant, the fuel

economy performance of the lubricant, and the chlorine content of the lubricant.

The various criteria clearly constrain formulators of lubricants in terms of additive

components and amounts, and of basestocks, that may be used.

EP-A-1 087 008 describes a way of meeting “ring-sticking” test requirements by

provision of certain additive components.

The present invention provides a different approach, i.e. by providing a specific basestock

L

*G00002*

mixture in order to meet the above mentioned requirements.




2001 MDO7 FF -2 In a first aspect, the invention is a crankcase |ubricating
oi |l conposition, preferably for a.conpression-ignition engine, especially
.for a passenger car conpression-ignition engine, conprising, or nade by
‘adm Xxi ngpeotmobadFOr anmount of: (A) a basestock of lubricating viscosity
conprising a G oup D basestock, in a major anount, and a G oup V
basestock, in the formof an ester, in a mnor anount; and m nor anmounts of

| ubrican it At s I.Sd ¢ B): [ : n

ashi coe o Bk ebpl SOERRBRIT RERI R Tei Bl ol RBLARG preEA AT, L ant
addi ti ve comprasieniignitien engine chpezialiyfor a padseipet sar cdfipreseidarigrigionenging,
friction nodifiers; and (E) a viscosity nodifier. The data contained in the
speci f i c&PMBHs@snYBededycadmising: pmajprameunt ofe basest ock- mi xture (A)
unexpectedly inproves the performance of lubricating oil conpositions in
the TDi test. In a second aspect, the invention is a nmethod of |ubricating

a conpressi on{Agni ta%&sé%&rdf%bd‘daﬁhgl$isb@§ﬂty%ﬂﬁipﬁ§in‘gchr@fdu?iﬂl%aﬁ%ﬁfcﬁ} inng the
engi ne and lubricating the engine wth a lubricating oil conposition
accordi ng to the fimajor zmpanttandfa GroupiVibasestook.in the form of an ester, in a

minor amount; and minor amounts of lubricant additive components
comprising

(B) adispersant, such as an ashless dispersant;

(C)  ametal detergent;

(D)  one or more other lubricant additive components selected from anti-
oxidants, anti-wear agent and friction modifiers; and

E) a viscosity modifier.

The data contained in the specification demonstrate that the use of the basestock mixture
(A) unexpectedly improves the performance of lubricating oil compositions in the TDi

test.

In a second aspect, the invention is a method of lubricating a compression-ignited internal
combustion engine comprising operating the engine and lubricating the engine with a

lubricating o0il composition according to the first aspect of the invention.

In a third aspect, the invention is a method of reducing the ring-sticking tendencies and
improving the piston cleanliness of a compression-ignited internal combustion engine
comprising adding to the engine a lubricating oil composition according to the first aspect

of the invention.

In a fourth aspect, the invention is a combination comprising the crankcase of a
compression-ignited engine and a lubricating oil composition according to the first aspect

of the invention for lubricating the crankcase.



“In a third aspect, the invention is a nethod of reducing the ring-sticking
t endenci es and inproving the piston cleanliness of a conpression-ignited
.internal conbustion engine conprising adding to the engine a |ubricating
“oi | conpgsivki,9p according to the first aspect of the invention. In a fourth
aspect, the invention is a conbinationgconprising the crankcase of a
conpression-ignited engine and a lubricating oil conposition according to
the first aspect of the invention for lubricating the crankcase. 2001
M)O7 FF -3 In a fifth aspect, the invention is the use of a basestock of

I ubri cat {nPrivth ezt the FREMISI Bk e OF @bAsdsldck RRRREHCAGHG vikébsiy BBInpisiggouNnt |
and a G-oup V basestock, in the formof an ester, in a mnor anount, in a

| ubri cat aGyoup I basegtosk,tin o major anewme.ant AdGmoup Y basestkélngn therfdemof @ and to

i nprove the piston cl eanline of .a conpressi.on-ignited i.nternal conbustion
engi ne.  F5ieh i STURRIAMQURGLT & 0bricAUng 6 RPMBGR{PT @ Rgicedhe HEBRHESS" when

used is {ak soanaegg@yov& S p@getgﬁ S%gﬁltir%fss of QE&qufegﬁaﬁ%@md iRL&GEers. steps

or conponen?r[sb,lé but not e presence or Ition of one or
nmor e ot hesmbestionreaginei Nt egers, steps, components or groups thereof; the
term"consisting essentially of or its cognate when used is taken to
specify the presence of stated features, integers, steps or conponents but

may i ncl .1 pr ce or addition of one or nore other features,
I nt eger sﬁldtglfse%gfl%g%?r%gnents or groups thereof, provided their inclusion

does not substneindFtdmpridiBetort 66mphissn hen usédie tAkehNd SFRIfyithd pragenet ' or
its cognate when used is taken to specify the presence of stated features,
i nt eger sof gated featires, dniseerariepsion copperantsd byt does ngt preelyde therpresgace oon of one

or nore other fgature I nt eger t 0 nent r_aro t her eof ;
S cor dr nitdonRER iror e H e ShEREs, SR PR B o SR I,
preferred embggd fapmt chisisiRraRstntidBy bETINitsCOBRAE Whef uesHis tdkenltd ¥perify' or its

cognate, and consequently, the term "consisting of or its cognate Is deened
a pr ef er theg@reseherioinstaied Efaturese integens, 'Step of sempepeatsdutmaylingludg ther its

Counat ! e Bk SRNOH o DRREpb A g TaR kAl S it BB TR
of thereof, provided their inclusion does not substantially affect the invention;

the term “consisting of”’ or its cognate when used is taken to specify the presence
of stated features, integers, steps or components but precludes the presence or addition of
one or more other features, integers, steps, components or groups thereof; accordingly,
whenever the term “comprising” or its cognate is used, a preferred embodiment is
deemed the term “consisting essentially of”” or its cognate, and consequently, the term
“consisting of” or its cognate is deemed a preferred embodiment of the term “consisting
essentially of” or its cognate;

"major amount" means in excess of 50 mass % of the composition;

"minor amount" means less than 50 mass % of the composition both in respect of
the stated additive and in respect of the total mass % of all of the additives present in the
composition, reckoned as active ingredient of the additive or additives;

“oil-soluble” or “oil-dispersible” used herein do not necessarily indicate that the
compounds or additives are soluble, dissolvable, miscible, or capable of being suspended
in the oil in all proportions. These do mean, however, that they are, for instance, soluble

or stably dispersible in oil to an extent sufficient to exert their intended effect in the



"the stated additive and in respect of the total nass % of all of the
additives present in the conposition, reckoned as active ingredient of the
.additive or additives; "oil-soluble” or "oil-dispersible"” used herein do
not neceggafdlpy 1 Ndicate that the conpounds or additives are sol uble,

di ssol vabl e, m scible, or capable of bging suspended in the oil in all
proportions. These do nean, however, that they are, for instance, soluble

"nt endea BHARERT 't figh BebineBs el Mbleadtt bk sbfond Sttt
enpl oy edethMP iRl Is miy Bs@stil iftholtatiéR bPRIpBE 18VelObf KpAraituladstiditivs s may

al so permt incorporation of higher levels of a particular additive, if
desi r ed; desiredacr onym SAE stands for Society of Autonotive Engineers; and
all percentages report are Ss. % on actived ngredient basis, i. e.,
Wi t hout regar eta&f@’é{m%’ﬁ Szﬂndg?qu{C%b?fgu‘Bmoé‘é’g E{ggﬁg;w stated. The

i nvention als hilgss tdderPd At fas 0t 8h MAChcive HRERERAPLRIST 2 WiRdtt Of
any reaction g‘é \fcveﬂéeénﬁgﬁse %’alrt?%us g%?ﬁl)ti ve conpo%en%s lo?pt%é’c'gﬁpom tlton or
concent r sfgasi toeastEnior diluens oilplrlesaotlenrwiserstatad. and opti mal , under the
conditions of formulation, storage or use. The features of the invention
w Il now be discussed in nore detail as follows: Miltigrade |ubricants

Mul tivis | i r . ' y

desi gned i mnBbpafo ploviics GVRIRME obElPl el of WckhPL UG adlch
descri pt betweenithe vasiofs i QnpoheAbf Si&/cdthpokitionror pogeatrhies,essentiallesfl | ned
in the Society of Autonotive Engi neers docunent SAE J300. This publication
defi nes Well@p gusieraary andoptimal. anderthe sondidonsof fvpnylation, storpgecryse-at ur e
cranki ng and punping viscosities and

The features of the invention will now be discussed in more detail as follows:

Multigrade lubricants

Multiviscosity grade oils, commonly referred to as “multigrades” are designed to operate
over wide temperature ranges and are identified by descriptors such as SAE 10W-30 or
SAE 5W-30. Their properties are defined in the Society of Automotive Engineers
document SAE J300. This publication defines multigrades in terms of two criteria:
Maximum low temperature cranking and pumping viscosities and

Maximum and minimum kinematic viscosities at 100°C and a minimum high-shear

viscosity at 150°C and 10%™.

Low temperature properties define which “W” grade shall be assigned to a lubricant and

high temperature properties define the “non W” part of the designation.

SAE J300 defines a series of W grades with SAE OW representing the requirements for
operation at lowest temperatures. SAE 5W, 10W, 15W, 20W and 25W are also defined;

these grades are suitable for progressively higher minimum temperatures of operation.



" Maxi mum and m ni mum ki nematic viscosities at 100C and a m ni num hi gh-shear
viscosity at 150C and 108s'1. Low tenperature properties define which "W
.grade shall be assigned to a lubricant and high tenperature properties
‘define themoagn W part of the designation. SAE J300 defines a series of W
grades with SAE ONrepresenting the reguirenents for operation at | owest
tenperatures. SAE SW 10W 15W 20Wand 25Ware al so defi ned; these grades
are suit f t I i on.
2001007 B SR oIS SaERLY o Rl Rtal AR R cBbtRqElo £RaIYS
whi ch cdliigh sqapaatutoviscasitpl Thisfscdle glarts eitheS AE 20 and poesahidugh SHH 30,8i0al e
starts with SAE 20 and goes through SAE 30, 40 and 50 to the nbst viscous
grade, Sad ¥pto ﬂFﬁF?SEV%%‘WeW Setric classification of autonotive
crankcase |ubricants finds universal application with the vehicle and
| ubricant manufacturing industries. In a preferred enbodi nent, the
| ubri cat THig sPdtém @ VivesinkiriertlRbifichgorPéfaftdthoti veva iikicad 1usnaanlf@1tlﬁdsgr ade
| ubricating oil conposition in the formof an SAE 15WX, SAE 10W X, SAE
SW X or @iversgdappbestionorith e aekicle mdrlém@sbmaaufawyno&md@str@@ 30 and 40.
Preferably, the oil conposition is in the formof an SAE SWX or OMX
Advant ageously, X represents either 20 or 30, especially 20. (A) Basestock
The bas et PekfeaERHoMRAert She tmﬁféaﬁﬁg it coxta l&t bi'the } pfesail 19trént1% is a
l'ubricating viscosity and is the primary |qU| constituent of a |ubricant
i nt o whimbltigatietlnbeating dilposwpiobitipn dn therfoun of amSAEL SHAES AR 10M6EUSAR he

final lu ri can. Petrol eu Institute APl ), 1509

Li consi M skt OISy FAEBRiAn. SCIeTh R rBHrLHOH R 0R) B Spp eI

states t{albiltbinpdRiidniffmihe fdrt ¥ afl SIRE 5WABPor OW-X. Advantageously, X
represents either 20 or 30, especially 20.

(A) Basestock

The basestock (sometimes referred to as "base 0il") is an oil of lubricating viscosity and is
the primary liquid constituent of a lubricant into which additives and possibly other oils

are blended to produce the final lubricant.

American Petroleum Institute (API) 1509 “Engine Oil Licensing and Certification
System” Fourteenth Edition, December 1996 states that all basestocks are divided into

five general categories:

a) Group I basestocks contain less than 90 per cent saturates and/or greater than 0.03

per cent sulfur and have a viscosity index greater than or equal to 80 and less than 120;

b) Group I basestocks contain greater than or equal to 90 per cent saturates and less
than or equal to 0.03 per cent sulfur and have a viscosity index greater than or equal to 80

and less than 120;



" five general categories: a) Goup | basestocks contain |less than 90 per
cent saturates and/or greater than 0.03 per cent sulfur and have a
.viscosity index greater than or equal to 80 and | ess than 120; b) Goup II
"basest ocks e kain greater than or equal to 90 per cent saturates and |ess
than or equal to 0.03 per cent sulfur gnd have a viscosity index greater
than or equal to 80 and |less than 120; 2001 MDO7 FF -6¢) Goup 111

basest ock rBlaln eat er. than.or ual to 90.per.cent saturates and |ess
Chan or &hual Q8upIIpsasssiocks.chntain eredir Mg on g9uel 1099 Boiient SPHstafka 0 s er

t han or PAO) ; e)
G oup V E%ngdsr t ge?gitglgnoc eé(%% Iglf?lfg%/%@?&ggrsaggégg slﬁ?\%?ér?éﬁ%ﬁhg S?E%d%((()up I,

[1, 111,100; V. The test nethods used in defining the above groups are ASTM
D2007 for saturat es; ASTM D2270 for viscosity index; and one of ASTM D2622,
4294, 4927 and 3120 for sulfur As st at ed, the basestock (A) in the present
i nventionyco I basestock and a m nor
anount o?)Gr(r)ruﬁpljoé}?g\éz)gggg’g Wal g?l%ﬁﬁ% éster The amount of Group V
basestock in the formof an ester |s preferably at nost 15, such as 0.5 to
15, nore g)referabl 1 or 2 to 15, RECI ally 3 to 15, nore especially 3 to
10, adva®! ageéirepy Vb &seste:kssnrdmeaailg @rcbaeestwwc’%ncmgém orouelnHEST of t he
total baggstock. Preferably, basestock (A) consists essentially of G oup
1l basestocks and G oup V basestocks in the formof an ester, but may
contain mnor anounts, such as at nost 25, such as at nost 20, preferably
at nost 10, advantageously at nost 5, mass % based on the mass of the
total badéstest metheids gserbin definingtthe kyove greupsase SSENDDRO0 ey spturatessr Group 1V

b t ] X{. t f.. Th I N
pasest oo PO IR OTbS By ARty w5 A R0 % R 4 D3 B r e 1 ui
for the gggidi ve conponents used in preparing the oil conpositions of the

invention. Goup IlIl basestocks are conmercially avail abl e. 2001MD07 FF
_7_ Goup V basestocks in the formof esters are al so comerci aIIy

il abl e. | i ncl .pol yol t h { th t t ,
¥ iret by PorsTT S Rasedpe 60 R e Bessah iy Gt Ermmate R DA ot fa 36 g e
aci d est gjrgup I baRstbtk aiEa A& atount 6f Group V basestock in the form of an ester.

The amount of Group V basestock in the form of an ester is preferably at most 15, such as

0.5 to 15, more preferably 1 or 2 to 15, especially 3 to 15, more especially 3 to 10,

advantageously 3 to 8, such as 5 to 8, mass %, based on the mass of the total basestock.

Preferably, basestock (A) consists essentially of Group III basestocks and Group V
basestocks in the form of an ester, but may contain minor amounts, such as at most 25,
such as at most 20, preferably at most 10, advantageously at most 5, mass %, based on the
mass of the total basestock, of other basestocks, such as Group I, Group II or Group IV
basestocks or any mixture thereof. The Group I, Group II or Group IV basestocks or any
mixture thereof may be used as a diluent or carrier fluid for the additive components used

in preparing the oil compositions of the invention.

Group III basestocks are commercially available.



1, 2, 4-benzene tricarboxylates; and phthal ate esters, i.e. 1, 2-benzene
di carboxyl ates. The acids fromwhic¢ch the esters are nade are preferably

. monoi car boxylic acids of the formula RCO2H where R represents a branched,
“linear ot Nxgd al kyl group. Such acids may, for exanple, contain 6 to 18
carbon atons. A polyol ester is preferged, such as an ester of trinethyl ol
propane with a nono-basic acid. (B) D snersants Di spersants, such as

ashl ess dj spet,sant i .e on-netallic organic materials.that fqrm

ubst ant Capt Vigeetieks it ot Profer p AN GerRS o Al e an s i n
suspensi oRITR | pERAT I RRRSh VIS O I dgsol ubi lity,
wth a pgﬁlﬁﬂ: ead cgﬂpc)?t?lugpg?passocigﬁb?ﬁg&%th pa);%lﬁ:lgdg{eﬁgteggeéngisspersed. A
not ewor t hyomenolglyéal elteds; dizatetsy Cssdiber a¢id estdrss troméllitate eteys, i'eSubst antial |y no
ash" nmeans_that the di spersant ma ive trace nts of ash on cogpusti on,
but amoumht% 4PTZANGIBICABIOXKAIES: M@a&%@ eﬁﬁrssi-fgﬁ;?f;@&ﬁ?e dicrberylates: hae
perform . (i . ¢

i 11 veagfs fon e RRale B midk b Alertly ML bty R M fofmilh

t enper at RGO, ¥Bwhérs!R fopeeskmts @beancHed) diskdrsor miRed Biyhg@oup. Suchpacids tyy, fas

acid-neutralising properties and is capabl e of keeping finely-divided
sol i ds i exainRlgctontaim 6 td 8 capen atogesatA palyel exserdyPisferras: such-asgagster of hat i s

metal supfa S _or L acl di c.organi ¢ conpounds. Exanpl es of organic
acids in IU%E}@LP?O(?ﬁf’%%géi%dg(?nopﬁéesgdo?%é&and sul furised derivatives thereof,
and carboxylic acids including aromatic carboxylic acids, such as salicylic
aci ds. 2001 M)O7 FF _8_ Detergents generally conprise a polar head with a
| ong hyd(B)JBispersantsj |, the pol ar head conprising a netal salt of an acidic
organi ¢ conpound. The salts may contain a substantially stoichionetric
anount of the netal, in which case they are usually described as nornmal or
neutral PMpefsan@NehcHQN lashléssRispatshits o Aod-ni@dilt obanR MRS tRit (BN (as may
be neasured by ASTM D2896) of from O to 80. Large ampunts of a nmetal base
can be i sulistratidllyno aghnen combustionxindd solist and ligitid Fortaminantsdn suspensigs andh oxi de
or hydroxide, wth an aci.dic,gas, such as,carbon di.gxide. The resyltjing
over bas eaoraglégwggmcﬁ@aﬁgﬂfoggr&gn%a? F%ﬂr}Ffs‘@& S@@B’iﬂt}é %ggl@hgeaglﬁaggbli? 8Ver of a
met al  bagQotigtifly with PRI bRidispetsed. AUfdlewsehyPaoasi GeSYnSsubBtitultAve a
TBN of 150 or greater, and typically of from to 450 or nore. The
det er gensuscirtimidesay be used include oil-sol ubl e neutral and overbased
sul fonat es, phenates, sulfurized phenates, thiophosphonates, salicyl ates,
and naphthenates. Particularly convenient detergents are neutral and
over basedsgatdntitly i biPNALAS tht the \disgersdBiNntdly giveritacdQicuntsxdT afBdn and
neutral and overbased cal ci um phenat'es and sul furized phenates having a TBN
of from &ombustiosbut Amoudts whige do sobhavetpsagicakensignificanteffeet omthe be salts of
one type of organig.acid or salts of nore than one type of organic acids,
f or exanB‘frgorHﬁ?gF?ﬁp%rﬁﬁpg?a'@fet ergents. In an enbodi nent, the detergent
conprises netal salts of one type of organic acid. A hybrid conpl ex
detergent is a detergent in which the basic material within the detergent
i s stabi KCxMetilydetrrgerits sal ts of nore than one type of organic acid. It will
be appreciated by one skilled in the art that a single type of organic acid
may contain a mxture of organic acids of the sane type. For exanple, a
sul f oni cAafekédgfitYs SPAIRIVe MatedhictsFoRhationl dfPRitén a&pdiis, Ibr vamyile digho! ecul ar
wei ghts. Such an organic acid conposition is considered as one type. Thus,
conpl ex weipergemharristeant kncqueg deposits, ifcogines;it wersmllythas acidaeutralising epar at e,
gggllﬁ/gg%x)épg%igg 233 %dc’apgﬁg %% geeerf)tlr?g’ fir?eqy- 1V%chi 86011%]; il? ggs%er?sic%.x orste del%grlgg ]

are based on metal “soaps”, that is metal surfactants or salts of acidic organic compounds.

Examples of organic acids include sulfonic acids, phenols and sulfurised derivatives

thereof, and carboxylic acids including aromatic carboxylic acids, such as salicylic acids.



“one of an overbased cal ciumsalicylate detergent with an overbased cal ci um
phenate detergent. The art descri bes exanples of overbased conpl ex
.detergents. For exanple, International Patent Application Publication Nos.
9746643/ 4fpfm@nd 7, which are incorporated herein in respect of the
description and definition of the hybrgd conplex detergents, describe
hybri d conpl exes made by neutralising a m xture of nore than one acidic
organi ¢ conpound with a basic netal conpound, and then overbasing the

m xture. Individual basic mcelles of the detergent are thus stabilised by

a plural ]@)Etlér%%fl}tr% edai c&ﬂgﬁsé 4 19(9%1' heat T e?ﬁm@‘&g{iﬁgpﬁ&ﬂc AT S3014190q8 9ent s

i nclude calc enate-salicyl ate-sul fonate gents, calcium
phenat e-cuhprisieg & netedl ealgefirsacidid ocganici compploedaThe sallsimay aineainlat er gent s.
EP- A-0 750 659 descrjbes a cal cium salicyl ate, phenate conpl ex made hy
car boxyl ﬁﬁau%l?yc%mehlememreﬁa?@té’?&ﬂqrn@ﬁﬂéruw l?gicéﬁ eY A USHRPiesrmREd: he
m xture Qf j LGy L t ] y be
et orr oS Ter bt R ok, Aau AR Ry SENPR I fise BAEDer R TR Rl

sal i cyl aheembasvest ke ASTYEDR896) o frotix OneBE@., Large amountsiof b amaildasatdancyd at e
detergent and "phenalates". (D) Qher lubricant additives (i) anti-oxidants

i ncr easeinthvded byfrasting amexcepseef smgial eorppound; shiehias an anidepaydigxidepyith
conbi ni ng wi.t.h and di fyi ng. ner oxjdes 10 render em harm ess by
deconpoothif ol el Fordae siobef YA TR el ok PHEioch SEEEIRl EriphetY They may
be cl asshdutRsaibddicrdemtak teCaneawR of a taclal basd Qg @iﬂbbﬁat? mienedsadenol s,
secondary aronmati c am nes, and organocopper salts); hydroperoxide
deconposevyesbgsed detergsniganay @Ybfalilfmgwﬁ 150 gugrspter @ae kypicalyad diom 22310 4580nd

mul tifunctionals. In the practice of the present invention, the use or

ot herwi s¥ B tertain anti - oxi dants may confer certain benefits. For

exanpl e, in one enbodinent it may be preferred that the lubricating oil

conposition is free of any 2001MD07 FF -10 secondary aromatic am ne
ant i - oxi Hamdetergents slred miwyrbeaispd itichusietoil-saluble pewral pad peerbasgd sulfenatdsoy i n t he

| ubricati,ng oil ositio conbi nation af one or.nore secondary aromatic
ami ne_arkigiEruEE A dRnaatephiophtpbonsiey sahiylites, nd panihehaEr )0 % (o 0. 5,
mass % Qf’a&ib@laﬂ? BB {cnP Bote A8 Ats AREn i ra i o vk Bsbd d1b i WuldahRs hidRE @
anti-oxidants (e.g., in the range of 0.1 to 2, preferably 0.5 to 1.5, nass
% of t heTBdgfdsam i26r9 456 BN, andrpeutial iant overhased calskumphenatesandisnlfanizedor nor e
nmol ybdenum cont ai ni n di.tives,in an amunt providing from50 or 100 to
500 or 7@&%3&#’8&“&&%P*§P&1§%{0a‘}5%m| ybdenumin the conposition. (ii)
anti-wear a ents reduce friction and excessi ble wear and are usual ly based
on conpounds containi ng sul fur or phosghor us or both. Noteworthy are netal
di hydr ocEhdg¢tergentsiod tecnrpsent iyentiarhmay; be palts afioat kype odiorganigcid phsalts of

(ZDDP' s). Preferably, the al kyl.groups ssentially secondary al kyl

G oups RS iaf PR i oF Al 16 o R B oo BRA S i e FEEE  nat | over
friction coefficients and hence inprove fuel econony. Exanples are esters
of pol yhydric al cohols such as glycerol nonoesters of higher fatty acids,

f or exanil an gghlyadiment, therdetarged cempastsenetaksalts ofignectype of prgayicacksbxyl i ¢ aci ds
with diols, for exanple the butane diol esters of dinerized unsaturated
fatty acids; oxazoline conpounds; and al koxyl ated al kyl substi tuted _
mono- am Angﬁa%@nﬁlésydet&[g&ﬁﬁs 2 detefRnt IONhiBk BiEYBic RABANW/ itif thd @rérggntam ne
and ethoxyl'ated tallow ether amne. Preferably, in the practice of this

i nvent i ois,stabilised bynnesil sals of moradies ooertype of nrgasicfacid t it will bo dpprieciatedsel ect ed

compound®y e nligdinihe il Site Dpf R erdate d RASEaHBaABRRas

di t hi ophggRhiRteRls Rk ARy a6t xample, b shitbdie ARy ddfiain a rdQRASBE7 FF

sulfonic acids of varying molecular weights. Such an organic acid composition is

considered as one type. Thus, complex detergents are distinguished from mixtures of two

or more separate, optionally overbased, detergents, an example of such a mixture being



"(E) Viscosity Mddifiers -11 Viscosity nodifiers (or viscosity index

i nprovers) inpart high and | ow tenperature operability to a lubricating
.o0il. Viscosity nodifiers that also function as di spersants are al so known
and may [ & R{ gpared as described above for ashless dispersants. In general,
t hese so-called di spersant viscosity n?dlflers are functionalized pol yners
(e.q. |nterpolyners of ethyl ene-propylene post-grafted with an active
mononer sucq c . anhyd {ga'% whi ch a E t hen derivatized with, for
exanpl e, “¥rPTANR CaéﬂFWesal # é‘ﬁieégeebmf @RgYetbased raleivfm PIPRAtG s ¢ y

nodi fierg ?ngenerally hi gh nol ecul ar wei ght hydrocarbon pol yners,
|nclud|ng pg yesters. G| -soluble viscosity nodifying polynmers generally
have wei ght average nol ecul ar wei ghts of from 10,000 to 1, 000, 000,
preferablg 20, 000 to 500,000, which may be determ ned by gel perneation
chr omat ofh&x 96s§nb9§/ewrgms @@a@mb@ﬁqwmxﬂz@bd@%ﬁm@t Forexa \laterngtionali t abl e

Vi scos! Uy RO INRL PR Rgk ) AP MERIRYFORGLY (i AL iIdRybiaRE nenth

pol yal kyinreigeacsfithadeseriptivh | bmdeﬂrﬁﬁ@ 600Re hyhred somlﬂe:paémfgéh& &dscAbe
unsat urated dicarboxylic acid and a vinyl conpound, interpolyners of

styrene lwmqupl@@sasﬂderby Jneupalising a m@xtugp nymrgglmmm@csb@mgnm s of

di e b X
tha. par tsmmgpi LS B SorBperiend MEn o GRAGRE e MR HFL hi Bitong °°
i sopr eneééaicmh&%mﬁaaete@ehﬂre hn@w&bm@uu)y\muraﬂey& e AFOsAREHeR Tnto the

| ubricating oil conpositions of the invention, being fferent” fromthose
def i ned Examoples oﬁ%émﬂwmpl@d@erga;ts 1ﬁcch1dee>ab:mmh@henm5alx¢glao¢-hdfomm ergents,
rust |nhé£l§|tors E‘{l)rromnl |b|t ur gaq s antifoarring
agent's, SATEEYPRAURPECDfE 'HE ‘r“H“‘p}ﬁ’é’B Rnown in the
art. As j&es@gwn in the art, sorre addi tives can provi de a rrulti plicity of

effects; thus, for exanple, a single additive may act both as a di spersant
and as an anti - oxi dant. 2001 MDO7 FF CONCENTRATES -12 In the preparation
of lubrigati il conpositi actice to uce

oaai ¢ 1 ved-A- 050 SiRbRLS FOF R e cH R A BB e e DB TE e o

sui t abl eca‘P&@ﬁﬂih@H&té and Mféh%ﬁifhﬂmﬂ%/ Qﬁ@saéremlg ﬂaeﬁﬁlk&l&e 61* diumbsalcylener al

| ubricating oi'l, or other suitable solvent. I's of Iub rlcatlngyw scosity
such as aidsaldilrephaiae.eSuchscongiléxeagnal quﬁaned to agyphehalaies’ and aromatic
hydr ocarbons) are exanples of suitable carrier fluids for concentrates.
Concentrates constitute a convenient neans of handling additives before
their usl%fe%%dve%lﬂ 1&%&@@&&& aétshﬂgﬂae'ua&é@&t&geﬂg $BELSNT eOJca?&&'mt' ves 1n
| ubricating oil rrp05| trons prepari ng I"'Ubricating ol | conposition
t hat corphenate- sahqdatbtdatcrgméamq/‘Qﬂmnﬂamd’dl tive, each additive may be

i ncorporated separately - each in the formof a concentrate. |In nany

i nstances, however, it is convenient to provide a so-called additive

" package(py{ alRe Iitricaht #idithesas an "adpack”) conprising two or nore
additives Tn a single concentrate. A concentrate may contain 1 to 90, such
as 10 to 80, preferably 20 to 80, nore preferably 20 to 70, mass % active
i ngredient of the dditive or additiyves, MAKING O L, COMPOSTTI ONS

Lubri cat¥hg o?l\—%ka%%}% Ieree theesPposition s drsistansy ‘%8&14*}50{‘ 6“‘1?’(‘%‘7“5@

| ubri cat fa HeCihk q,agg&g | east
one addldtqﬁg)elmgﬁﬁflﬁi ﬂﬁnlgges%sggg}& gneegg?f\efr?oglgﬂ]cfg fl\)/ggpsuc%dgfngdescri bed
her ei n. ﬁmoﬁdwmmndmgmwthmmst gleetd They astyi begrlddsifieddd iradiva

directly to the oil or gﬂ addi na in the formof a concentrate thereof to
di sper sescayengesdgisy stangally iadered o1 e‘l&iﬂ’l sepQnsanomatic apnres. asl e1RANGs | by any
met hod r

cont ompoR DR shls) RpakldedipiBpbts Bidy o RINR b8 brionhoghorus

Typi cal |additiveby); |aﬁatﬂuh@fuﬁbﬂlormdnmﬁshé pﬁﬁﬁceﬂdﬁfﬁh@ pesértanvenyionditic nge or
concentrate conprising detergent inhibitor additives, such_as anti-wear,
di sper satherwise of csitpinAnti-oxadants pay confgg certain benefits. For example, in one

embodiment it may be preferred that the lubricating oil composition is free of any




" 2001M007 FF -13 friction nodifying additives, and a separate concentrate
conprising a viscosity nodifier additive, to a basestock. Therefore, one or
.nmore additive conponents and one or nore concentrates nmay al so contribute
“basestoc{é lngq'hch may be a Goup I, Goup Il or Goup |V basestock or any

m xture %ereof, to a lubricating oi I_lcbgrrpositi on. Thus, the basestock (A)
nmeans the total basestock that is present in the lubricating oil
conposition., The lubricating, oil conpositions bgﬁ be .used.to | ubrjcate

mechani c¥COMIGY AROMAGFEHRN Riti-oxidaRts ¢ { 2patler smboainagntdl may b6 REafeeA tosuch as
a_CoMpr eaibB) ih #1bbitkaifR O mpYiidH ' Bihtidifioh WPbhe 8 bk Rbbndgier eto. -
Particul ar® exanpl es of coOnpression-ignited engines are those el oped in
recent ysafmativamine dreoxidimts (eptingionvige bR es 017y preferably OXT RIS, Thiks %

pr ef erablf)é exceed 250, C, due to increases in_specific power output to
around 5ofghe gerapesition)ndipng o1 MO steripadlythindered pheaphati;oxidants k., Brthe

especi al |y 40 eat er ...k itre. Preferably the.maxi num specific power
output 1 B LB R U e andeh o FEES VbR ST S iober Fr om
ring- sti gy R RbMPlectBRtdiN ohé 8F InoRNAERbHGTHm-YHRRiniEdiddRAles RWaPhtount
conpositions contain one or nore additives, each additive is typically

bl ended provigingiizoinaieorci00 tp §080r ZHBppm bythass of pleniental medybdgaumiin thet o
provide its d%sired function. Representative effective anmobunts of such
MU acti ve i ngredient basis, when used in crankcase

additive
| ubricants, are listed bel ow 2001M07 FF -14 ADDTT1VEmass % ( br oad) mass
% (preferred) Ashl ess Dispersant0.1 - 201 - 8Metal detergents0.1 - 60.2 -

4Corrosi @i | nimthivear agentsFeduce fristidt arld axicbssihlowaabard adé vhiablyhasgdont 0. 1-
60.1 - 4S%ﬁent al. anti - oxi dagto - 50.01 - 1.5Pour Point pressant 0. 01 -
50.01 - %© S FTUAHE SRYUR PB Phosphos Or Do IXALGKGFt BftAnt i - wear

Agent sO g; ; Yol ! i tthi i ifierO -

60. 01 - %flh nx??ag?ylglﬁfg%@hﬂéw%s'\%gggé %hgggﬁl]gﬁgletga §¥£9%ﬁ£2?%? | ubri cating
oi | conpBrefdratly, theglkybgtoapsaferessentallpse2bndayy elfkgl gitwups.5 to 18, typically 10
to 15, mass % of the concentrate (including any carrier fluid), the

remai nder being oil of lubricating viscosity. EXAMPLES The invention wl|l

prepar at T ol ERpnAERGR TR bR i RLSEL Ry oI AL S and

conposi t hawe iriprove ifiel ecomomay. pExepaplesiare lpytersadfipotihydnoakohols steh @r t , by
glycerol monoesters of higher fatty acids, for example glycerol mono-oleate; esters of
long chain polycarboxylic acids with diols, for example the butane diol esters of
dimerized unsaturated fatty acids; oxazoline compounds; and alkoxylated alkyl-
substituted mono-amines, and alkyl ether amines, for example, ethoxylated tallow amine
and ethoxylated tallow ether amine. Preferably, in the practice of this invention,
component(s) (D) includes one or more friction modifiers selected from esters of

polyhydric alcohols and from alkoxylated amines.

Molybdenum compounds, such as dinuclear and trinuclear dithiocarbamates and

dithiophosphates, are also examples of friction modifiers



" blending an additive package, a basestock m xture, and a viscosity
nodifier. In the two oils, the additive package and the viscosity nodifiers
.were the sane and were present in the same proportions, expressed as mass
% The b k m xtures were different such that one of the oils (Gl A
was a conparision oil, and the other qil (Gl 1) was an oil of the

I nventi on. 2001MD07 FF -15 The formil'ations of Gls A and 1 are set out

bel ow wh all figures represent mass % based on the total mass of the
oil: O &M@&ﬁgﬁ%ckagela 813.8Viscosity Mdifier
concentrate3.93.9G oup Il basestock (commercially avail able)77.172. 3G oup
V basestock (a trinethyol opropane (TMP) ester with C38- Cl0 al kyl

chai ns) - ¥ixcOdyanpdifieBaae siscsskt irdex Teptavess) tinpas highanddop tesparitugach of G s

A and 1 were subjected to an engine test used to investigate deposit
f or mat i oppershiiwdo gwlridating ily Vascosinemodifiors thatalse fugctiomas disparsant 28 known
as the PV 1452 test. T t s e | andar nd as a
covero st inGl Efd el B plsBhied o obRBET BTG E MBS HRpER I b

enpl oys ihede soyddlied isperbatt Viddokiey m3difieW fa sarbigrilizedpolin®gele. £ngine. It is a
direct injection engine, in which a turbocharger systemis used to increase

the poweintespelymersaff ethyéengriropylameepasiranadted yitheant acive swngmer sushsissnaleist a
CoEre U0 Meb e B8 o Rafeld B HepRaE Sl BEpiRer™! | o P

Suitable compounds for use as viscosity modifiers are generally high molecular weight
hydrocarbon polymers, including polyesters. Oil-soluble viscosity modifying polymers
generally have weight average molecular weights of from 10,000 to 1,000,000, preferably
20,000 to 500,000, which may be determined by gel permeation chromatography or by

light scattering.

Representative examples of suitable viscosity modifiers are polyisobutylene, copolymers
of ethylene and propylene and higher alpha-olefins, polymethacrylates,
polyalkylmethacrylates, methacrylate copolymers, copolymers of an unsaturated
dicarboxylic acid and a vinyl compound, interpolymers of styrene and acrylic esters, and
partially hydrogenated copolymers of styrene, isoprene, styrene/butadiene, and
isoprene/butadiene, as well as the partially hydrogenated homopolymers of butadiene and

isoprene and isoprene/divinylbenzene.

Other known additives may be incorporated into the lubricating oil compositions of the
invention, being different from those defined in the invention. They may, for example,
include other detergents, rust inhibitors, corrosion inhibitors, pour point depressants, anti-

foaming agents, and surfactants. They can be combined in proportions known in the art.

As is known in the art, some additives can provide a multiplicity of effects; thus, for

example, a single additive may act both as a dispersant and as an anti-oxidant.



"followed by 180 mnutes at full |load and 4150 rpm The entire cycle is then
repeated for a total of 54 hours. In this 54 hour period the initial oi
fill of 4.5 liters of test lubricant is not topped up. At the end of the 54
“hour  t estyyiddeengi ne i s drained, the engine disassenbled and the pistons
rated for piston deposits and piston rifig sticking. This affords a result
which is 2001MD07 FF -16 assessed relative to an industry reference oi
(RL206) to define passing or failing performance. The pistons are rated
agai nst what is known as the DIN rating system The three pistonring
grooves ONCENTRMWTRSSton | ands that |ie between the grooves are rated on
a nerit scale for deposits and given a score out of 100 by a nmet hod known
to those skilled in the art. In summary, the higher the nunber the better

the perfqQrmance: 100 i cates totally clean and O indicates taotally
cover ed 3\7\1 RfEpRHQn ot Hfé“‘faltl\?g od<cg g‘é‘PES 18 FORRON FRCHCE 40 &tWéu‘E%e overal |

pi ston C'aﬂﬂl@i'vb(g%? réf6H inlthd coIEb‘?mtﬁ%feQr ?&efeﬁl'altrv@@: iPh sﬁxth% d &E§%ﬁéﬁt ons

are then avera to affor e overal | piston c I hess tést.
The ri ngsylacﬂlﬁlyslmcaﬂmmmﬂeﬂ fbuidy ¢. g.gmisieiat kibrigating oit, for odier @mwlule sbkeent.o

excessi ve_dep buil d-up in the grooves. This is reported as an average
over the Qlij gubﬁf’aﬁﬁ!& V{Sﬁ‘é“ﬁﬂl%ﬁlbﬁ%desﬁﬂheda#bé’(‘fe’ﬁ W%S@i&hﬁ%ﬁxﬂ?}?%ﬁ%ﬁa@m ng

b d dged
ol at | ve TADAR Tl s, 8} B ies SRRl TRHH AplgTpFedaias 01 | doe

perfornance In the test enployed in this study, to obtain internediate
pi ston ratings, the engine was stopped every 12 hours, drained, strlfped
and rat e@onawﬁrat@@ggtéml agpnvenientgpeans 9h handling agditivambefpre theisuse. ianwsllt he

engi ne Whg %acﬂ\"@ts ing oEIllrl'h(;neosrtd?l sr;;[e?s(iion of additives in lubricating oil compositions. When
preparing a lubricating oil composition that contains more than one type of additive, each
additive may be incorporated separately - each in the form of a concentrate. In many
instances, however, it is convenient to provide a so-called additive “package” (also

referred to as an “adpack’) comprising two or more additives in a single concentrate.

A concentrate may contain 1 to 90, such as 10 to 80, preferably 20 to 80, more preferably
20 to 70, mass % active ingredient of the additive or additives.

MAKING OIL. COMPOSITIONS

Lubricating oil compositions may be prepared by adding to an oil of lubricating viscosity
a mixture of an effective minor amount of at least one additive and, if necessary, one or
more co-additives such as described herein. This preparation may be accomplished by
adding the additive directly to the oil or by adding it in the form of a concentrate thereof
to disperse or dissolve the additive. Additives may be added to the oil by any method
known to those skilled in the art, either prior to, contemporaneously with, or subsequent

to addition of other additives.

Typically, lubricating oil compositions are prepared by adding a concentrate comprising

detergent inhibitor additives, such as anti-wear, dispersant, anti-oxidant, detergent and



2001MD07 FF The results obtai ned are tabul ated bel ow. Average Piston
Cleanliness (nerits) -17 Inspection time (hours)1224364860Q |

-A696563- - 0i 117574747259 The results denonstrate that Gl 1 exhibits
“superior,pehf,es mance to Ol A 2001M)07 FF CLAIMS: -18 1. A crankcase

| ubricating oil conposition conprisinga.or made by adm xing, a maj or anount
of: (A a basestock of lubricating viscosity conprising a Goup |11

D250t R AN o SRR Bl e’

conponen;&disPeles h bhdtdiocB) a di spersant, such as an ashl ess dispersant; (Q
a netal detergent; (D) one or nore other l|ubricant additive conponents

sel ected fromanti-oxidants, anti-wear agent and friction nodifiers; and
(E) a vi?ﬁos}té/ nndifier.%cﬁ. The corTBosi éi on as clainmed in claim1l wherein
the est ef NFIETALE, AUEO5MAzE 2 tive components and one or more concentrates may also

contribute basestock, which may be a Group I, Group II or Group IV basestock or any

mixture thereof, to a lubricating oil composition. Thus, the basestock (A) means the total

basestock that is present in the lubricating oil composition.

The lubricating oil compositions may be used to lubricate mechanical engine
components, particularly an internal combustion, such as a compression-ignited, engine,
by adding the lubricating oil thereto. Particular examples of compression-ignited engines
are those developed in recent years where the top ring groove temperature may exceed
150, preferably exceed 250, °C, due to increases in specific power output to around S or
greater, such as 25 or greater, preferably at least 30, especially 40 or greater, kW/litre.
Preferably the maximum specific power output is around 60 kW/litre. These engines are

more prone to suffer from ring-sticking problems in their operation.

When lubricating oil compositions contain one or more additives, each additive is
typically blended into the base oil in an amount which enables the additive to provide its
desired function. Representative effective amounts of such additives, on an active

ingredient basis, when used in crankcase lubricants, are listed below:



3. The conposition as claimed in claim1 or claim?2 wherein the basestock
(A) consists essentially of the Goup Il basestock and the Goup V
-basestock. 4. A nethod of |ubricating a conpression-ignited internal
‘combusti g @ ngine conprising operating the engine and |ubricating the
engine w h a [ubricating oil conpositjpn as clainmed in any of claims 1 to
3. 5. A nethod of reducing the ring-sticking tendencies and inproving

pi ston cleanliness of a conpression-ignited internal conbustion engine
conpr|3|ng addlng to t he englne a lubricating oil conposition as clainmed in

any of 2001TVD07—F 0 T onprising the
crankca e olpﬁcji corrpreSS| on-ignited |n':lgrstr%af) C( nbnﬁglgoo}n e%l ne, preferably
havi ng a specific power output of %5 k(Bkoddht r @ pregegat)er], and a
| ubricating oil conposition as clailned in anylof clains 1 to 3. 7. The use
of a bas é@ﬁlﬁ@kDéﬂPCtsﬁm‘l cating viscosi thlcéﬂ'prl Si ngl aSGr oup 11l basestock,
inar’raj """" atreh auuup#u —t+ m an ester, in a
m nor armﬁr&qtﬂg%{mf’ ubricating oil ngg i on 1003 d‘h t he ring-sticking
t endenci %%n%@ﬂnrlﬂhlbm OVEe the pi st qn Clgagli ne-ss ol 65 conpression-ignited
i nt ernall_conbustion engine. .A& ALI% A9. A& . A& . A L. A& . A& AN. A&u. A. AL. A&
. AR AY | Metal dihydrocarbyl dlthlophosphate 0.1-6 01-4

Supplemental anti-oxidant 0-5 0.01-15

Pour Point Depressant 0.01-5 0.01-1.5

Anti-Foaming Agent 0-5 0.001 - 0.15

Supplemental Anti-wear Agents 0-0.5 0-0.2

Friction Modifier 0-5 0-15

Viscosity Modifier 0-6 0.01-4

Mineral or Synthetic Base Oil Balance Balance

The final lubricating 0il composition may contain from 5 to 25, preferably 5 to 18,
typically 10 to 15, mass % of the concentrate (including any carrier fluid), the remainder

being oil of lubricating viscosity.

EXAMPLES

The invention will now be particularly described, by way of example only, as follows:-

Preparation of lubricating Oil Compositions

Two lubricating oil compositions (or oils) were prepared, by methods known in the art, by
blending an additive package, a basestock mixture, and a viscosity modifier. In the two
oils, the additive package and the viscosity modifiers were the same and were present in
the same proportions, expressed as mass %. The basestock mixtures were different such
that one of the oils (Oil A) was a comparision o0il, and the other oil (Oil 1) was an oil of

the invention.
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The test employs a 4-cylinder, 1.9 litre, 81 kW passenger car diesel engine. It is a direct

injection engine, in which a turbocharger system is used to increase the power output of

the unit. The industry test procedure consists of a repeating cycle of hot and cold running

conditions — the so-called PK cycle. This involves a 30 minute idle period at zero load

followed by 180 minutes at full load and 4150 rpm. The entire cycle is then repeated for

a total of 54 hours. In this 54 hour period the initial oil fill of 4.5 liters of test lubricant is

not topped up.

At the end of the 54 hour test, the engine is drained, the engine disassembled and the

pistons rated for piston deposits and piston ring sticking. This affords a result which is
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art. In summary, the higher the number the better the performance: 100 indicates totally

clean and O indicates totally covered with deposit. The five scores are then averaged to

give the overall piston cleanliness merit rating. The scores for each of the four pistons are

then averaged to afford the overall piston cleanliness for the test.

The rings are also assessed for ring sticking, which can occur due to excessive deposit
build-up in the grooves. This is reported as an average over the rings on all the pistons,

and also as the maximum ring sticking observed across the four pistons.

As indicated, these results are judged relative to an industry reference oil (RL.206) to

define passing performance.

In the test employed in this study, to obtain intermediate piston ratings, the engine was
stopped every 12 hours, drained, stripped and rated, and re-assembled; the original test oil

was put back into the engine which was then restarted.
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The results demonstrate that Oil 1 exhibits superior performance to Oil A.
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composition as claimed in any of claims 1 to 3.

5. A method of reducing the ring-sticking tendencies and improving piston
cleanliness of a compression-ignited internal combustion engine comprising
adding to the engine a lubricating oil composition as claimed in any of claims 1 to

3.
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1. The use of a basestock of lubricating viscosity comprising a Group IIl basestock,
in a major amount, and a Group V basestock, in the form of an ester, in a minor
amount, in a lubricating oil composition to reduce the ring-sticking tendencies and
to improve the piston cleanliness of a compression-ignited internal combustion

engine.



