- 1 - LUBRI CANT COVPOSI TIONS W TH LOW HTHS FOR A G VEN SAE VI SCOSI TY GRADE 5
* FI ELD OF THE | NVENTI ON The present invention relates to |ubricant
conpositions which exhibit certain performnce characteristics; particularly
a | ow Hi gh- Tenperature, Hi gh-Sheer viscosijty neasurenment. 10 BACKGROUND COF
THE | NVENTI ON Lubricant conpositions are well known in the art.

Lubri cant conpoEUBRICANT COVFOSITIONSSEITUP LOWHTH S FORA GMAN SAE

addi tives. Lubricant conpositions nust nmeet specific perfornmance
characteristics such as, but not |VE€OSITY GRAMRmtic viscosity and

Hi gh- Tenperature, Hi gh- Shear vi scosity neasurenent (HTHS), 15dependi ng on
their end use. It is known in the art that fuel econony of vehicles
and the HTHS val ues of the |ubricant conposition used in the vehicle are

rel ated. Vehicles using |ubricant conpositions having | ower HTHS val ues

exhi bit i fpr UELD OF THHESWENTHON every SAE Viscosity Gade, a mni mum HTHS
of the | ubricant Cﬁg{pom tion is spgﬁm fi (f in 20t he SAE J300 En%ane al

Vi scosity C assi fitHtBeient rnygrlatg}rbr,e tes4o| {GOMROsikIons M extiibit cefai® an
HTHS that is ¢ | G ade is
expect ed o raeiaatEThebentd, PHLRERLL1GH gl rhigeire SIS, on

provi des a | libs'doﬁlaﬁfne@mﬁsntll on conpri si ng base oil having a viscosity

i ndex equal to or greater than 120 that exhibits an HTHS at or near 25 the
m ni mum for its SAE Viscosity Gade. The present invention is a |ubricant

conposi t| WMl scosity index equal to or greater
t han 120 matic viscosity ratio |less than or
equal to 0 25 and JabHRem cosdpbitiohs Xrelmﬂ&oﬁxﬁh)th@ﬁ‘t'atuﬁﬁcaﬂf c@hpRtRhs ban 20
percent. 30 SUVVARY OF THE I'NVENTI ON In a non-limting enbod nent,

the present itypiealty madé wp af b%bpll(aadtvanmrqmidltme&nmbrmmt eomgasﬁmn&must pol yner
having a kinematic viscosity as .defined |at in th catign ratio

| ess than or BHLAPR cger%ynéﬂep chagaeteristics shy Ia?ﬂ}‘t Pﬂ@é’?f)f‘g@b ;(méﬁlﬁ%\? to - 2 -
or greater t t R irafdex equal to
or greater t@o%%ﬁﬂﬂ% Teﬂ%ﬁ%{éﬁgﬁg}lghéﬁrlﬁ%?ﬁﬁ’ﬂe%h gl rrlteﬂ?THtgﬂe pr esent

i nvent i odSi s depénding cmtheircmdposi t i on corrprl sing: a polyner having a

ki nematic viscosit¥ ratlolesstq% 5equal to 0. 25 and a shear stability
i ndex (SSI) equal 1¥ koowgradhest bﬂle eropamyefvehigles an‘&ﬂ‘tﬁ’dng&Vla waof ng a
viscosity in el i on of
phosphor us |gﬁ%wﬁpﬁgf})g}g&mgéﬁpgégglhtﬂ}%ﬂé}?ég%aesrs d \F%ﬁtg% &?A%lﬁp&%%?cent and
t he concent r abimposioibns bidving loweer HIHS vdlaes dxhibiveigbiedoeicenhomO FoEvaHE ED
DESCRI PTI ON OF THE | NVENTI ON Unl ess ot herw se indicated, all nunbers
expressi ng qudH ViscesitpEiradsgs EﬂiﬂlmHT}%‘éﬁtﬁ@)hﬁ@Gﬁﬁ@mﬁ%ﬁloﬂilSn@ﬁ%liﬁédlﬁl

hysi cal ha i I LS the like, used

Speci 130 onana oy o EaeR i SABLNY, ERRARBEhS oBiort FishiiFfu SRRofh

i nstances by thdt@at e MTHD ML 15.at HERSE @idtﬁimmume@sﬁﬁed fagitr@qm;i ViRobife

contrary, the 15 numerical values set forth in the follow ng specification
and cl ai ns n@‘ad@ﬁwméﬁi%mmgvhsipéhﬁbqﬁbﬁl@b@@mm}’propert| es sought to be

bt d by th { t AL, t t.. and nat. t t
Lo Timt the appl i DRMBHbF PRSRRTER B Cul spTRPuHoS SoBPOHRE S8R of t he

claims, each Havimgrd \ﬁ@dosﬁ?id&x theat sl oPreh@pfhan 190 %’9 SkEiyRYad ATHSIM or REart he
nunber of reported signiticant ‘digits and by applying 20ordi nary roundi ng

t echni qué$. Nhe minigrum ’édrlltera&i@&’sscasls}cGwedThepmscntan‘@ntlonhﬂhubdearrtt ood to
enconpass the begi nni n and e d| n 15;1 e val ues .and any and al | g#b %ges

subsured t her*8TPOSIEEP © TQH‘B‘I“E ? Yiypity Andex eth 1itg-0r gFfatar
consi dered t Qnf @Cfirbl%l?rﬂb!r 1#Rshegd kln&%ﬁ@{}'@@o%lt??éﬂ@l%& thaner éc{lﬁl Hﬁ({)i’?a&i‘ d the

m ni rum val ue of 1 and the maxi num val ue of that 1s, ranges

begi nni ng wi tshea sdility mdexr(SSHlequaldd ot grwatenrthrap 2ebreentli ng wi th a maxi num
value of 10 or less, e.g., 5.5 to 10. Any nentioning of a U S. Patent or

pat ent docunent or Iiterature reference in the foll ow ng description also

i ncor por ghes SUMMARYEOIETHRANVERYION herein and is to be understood to be
incorporated Tn 1t{sS entirety. Ihe tolfowing terns used herein are defined
bel ow. 30 (A baseln@unm-lmxmﬁeﬂ)OdﬁnMdhgprqmnenmsesnsm;lubncz@ﬁ)compnsstm| c
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specification ratio less than or equal to 0.25 and a shear stability index (SSI) equal to




(O kinematic viscosity ratio of a polyner- the kinematic viscosity of the

« polynmer in solution at 150C (kv150) divided by the kinematic viscosity of
the polyner in solution at 100C (kv100). The polymer in solution is prepared
by diluting the viscosity nodifier concenprate in an APl G oup | sol vent
neutral 100 base stock 5 between 60C and 70C for 45 m nutes. The Icv100 and
kv150 are measyrdetrak&OIhetber S isO4A Baving a vi he
conposition of lgfhr ee di f(?per entpdglgl yne?éco%\élg%tarvés't%g%{ iﬁld%)é?(g{a%&n&ggﬁugid

herei n as welthamlaB2® he kv100, kv150 and the kinematic viscosity ratios of the

pol ymer solutions. The. three . .polynmer concentrates are comercially 10
avai | abl e. Pol yrrerInéBﬂ@%‘Pqné{"gutllyg embadimentethg present ayenionds ¢ bRCHt i neum USA

as SVI 45; Polyner ¢ ate. 2 1 PHAIES £ ' [, peum USA
as 5V265; anc?x’ ol §1%$%%kfclgﬁg'r%?(g§?gl S co%lTE{rl%?ﬁg ??nga ﬁ%%cf%g%drhg%b evron
Cor por ati 6n aguilac at25red@dshtar statiliy ildexqSEDegntl Bk greater Gendierane and -
Solution 1 Polymer Concentrate in Solution 2 Polyner Concentrate in Solution
3 Pol yrrera t@speid heyiag e viscogityindepequahto orggpatenthami 20, vhepan the pol yner

Concentrate %once%?r‘agon of phosphorus in the lubricant composition is less than 0.08 weight

percent and the concentration of sulfur is less than 0.5 weight percent.

10 DETAILED DESCRIPTION OF THE INVENTION
Unless otherwise indicated, all numbers expressing quantities of ingredients,

reaction conditions, dimensions, physical characteristics, processing parameters, and
the like, used in the specification and claims are to be understood as being modified in
all instances by the term "about". Accordingly, unless indicated to the contrary, the

15 numerical values set forth in the following specification and claims may vary
depending upon the desired properties sought to be obtained by the present invention.
At the very least, and not as an attempt to limit the application of the doctrine of
equivalents to the scope of the claims, each numerical value should at least be
construed in light of the number of reported significant digits and by applying

20  ordinary rounding techniques. Moreover, all ranges disclosed herein are to be
understood to encompass the beginning and ending range values and any and all
subranges subsumed therein. For example, a stated range of "1 to 10" should be
considered to include any and all subranges between (and inclusive of) the minimum
value of 1 and the maximum value of 10; that is, all subranges beginning with a

25  minimum value of 1 or more and ending with a maximum value of 10 or less, e.g., 5.5
to 10. Any mentioning of a U.S. Patent or patent document or literature reference in
the following description also incorporates by reference that document herein and is
to be understood to be incorporated in its entirety.

The following terms used herein are defined below.

30 (A) base oil- mixtures of one or more basestocks.
(B) kinematic viscosity- temperature specific property measured according to ASTM
D445.




API" G oup! solvent neutral 100 basestock 75.6 77.0 73.0
10/ 100 [cSt] 30.48 30.50 29.96 kv150 [cSt]
0.41 0.39 - 4 -

Per f or mance
4.65 12.44 11.65 kv150/ kv100 0. 15

-3-

(C) kinematic viscosity ratio of a polymer- the kinematic viscosity of the polymer in

solution at 150°C (kv150) divided by the kinematic viscosity of the polymer in

solution at 100°C (kv100). The polymer in solution is prepared by diluting the
viscosity modifier concentrate in an API Group I solvent neutral 100 base stock

5 between 60°C and 70°C for 45 minutes. The kv100 and kv150 are measured
according to ASTM D445.

Table 1 below shows the composition of three different polymer concentrates
in solution as used herein as well as the kv100, kvl150 and the kinematic viscosity
ratios of the polymer solutions. The three polymer concentrates are commercially

10  available. Polymer Concentrate 1 is commercially available from Infineum USA as
SV145; Polymer Concentrate 2 is commercially available from Infineum USA as
SV265; and Polymer Concentrate 3 is commercially available from Chevron

Corporation as Paratone 8451.

15

Table 1
Component Polymer Polymer Polymer
Concentrate | Concentrate | Concentrate
in Solution 1 | in Solution 2 | in Solution 3
Polymer Concentrate 1 24.4
Polymer Concentrate 2 23.0
Polymer Concentrate 3 27.0
API Group I 75.6 77.0 73.0
solvent neutral 100 basestock
Performance
kv100 [cSt] 30.48 30.50 29.96
kv150 [cSt] 4.65 12.44 11.65
kv150/kv100 0.15 0.41 0.39




(D)’ CCS at -30C [cp]- measured according to ASTM D5293. (E) HTHS at 150C

“ [cp]- neasured according to ASTM D4741. (F) Shear Stability I ndex-

determ ned according to ASTM D6278. TE =1 In(2) I|nthpolyner+oil (G

t hi ckeni ng efficiency-C 2boa 5 whecg.c i s wm % pol yner, |cv(polyner +
oil) is kvl00 of the polyner solution, and kv(oil) is kv100 of the oil. kv
is nmeasured gDgor dWOYaASIN R4y }Smeasured aclghidinds ARTOUNSB. base oils and
basest ocks are discussed herein. Definitions for the basestocks are the sane
as those fourdB)in HRESahb?6 €apPencasired avdonding tuASTMIDAPH). publ i cati on

"Engine G| Ligcensin ngd.Certification Systen, |ndustr ervi ces

Depar t nent , kgﬁr t ?éﬁghﬁé&l&mexﬁ&é%@d %Q@rg}n%&adﬁgﬁﬂrpéﬁmcenber 1998.
The present invention is a |ubricant f os'éion CoRpri sing base oil having
a viscosity index rangi ng of equajm_a;t:o_ﬁ}r_zgqlg1 ertofign 120 and a first

pol ymer havi a kinematic.viscosity ¢ati o {esk fhan or equal to 0.25 and a
shear stabil R%?/ iﬁ%lggertl%ﬁﬁcﬁ‘&ﬁ'ual to or greater than 20 percent. I n
a non-lindting enbodi ment of the invention, the base oil conprises a G oup

Il basestock. Go [ b:% esjfocks contain greater than or equal to 90
percent saturates € £ &5 Ralymsr, legpelyment 0ilps kyd PR ehthepolymgr sahwionave a

viscosity in ~ : -q]ygi . anagthar, -limting
enbodi ment o%ﬁgﬁg@?ﬁé&?ﬁ\{l&@ﬁo{?@%o‘?he S%%%‘%&%‘%?f%??%g@@gw |V basest ock.
I'n yet another nornvdrious igidps effbadidikahd Biscbiocks 41y AivtuddBd héreR. Ieitkids
conprises a Goup Il basestock and a G oup |V basestock. In another

non- | i i ti ng fentHe bpsesieckoireithesamsasithossfoundia thedeesichn Bemgleumdrsti@iteup |V

and G oup,V S K .. yet another. non: limdin odj t of, the

and G ouRo, KRR Ron Tabfie AT RIS ip8 B0 Chlfioh it SRR s cbices
25basest ocks Department, Fodrt&ift Edifioh! Decchibep 098 Alddehdunll €, DEEYet 90g. t he
basestock is made using gas-to-liquids ("GIL") process. GIL is a refinery
process used to cdmegresentinuentiongas luhricantempysision wsmipyising baseomhisaving

| onger - chai n_hydr.ocar,bons. . For. ex | e, GIL can.be ysed to conyert

met hane-ri ch YSX0¥Y Aepranging of eavalt Oggr[eﬁtg]:tWQZ&apie I POLERRT YR or vi a

syngas as an yiihShiesiat i i I . i |1
known in the klélrt, I?E)Sér(r:g%l?yz%tﬁ |b2%8té}gb?laﬁ?yegﬁﬁggrqjﬁgg‘ggggg%rm%f%ﬂéﬂéﬁé (rgr% e Goup
111 basedboclequal+to br greater thanR0qerantig to t he present invention, the

| ubri cant conposi éi on cgrrp.r,i ses _at | eas% one paolyner (a "first_ pol érrer")
havi ng a ki nemat i d0@NeBJuNitPe embpdiment of the dnveation jhepasevilpopmrisesa Grawpear
stability in . r anpl e,
cqual 1o or apear Sk, TG Be kol RnEln OB BlRELETM0 o0 REcBE Per et
SIn a non-|i matutaies andilesdith@nér syhall toe.03nyecdnt Ol furtah@ hbie 8 VispeNityiBdexconpri ses
a mnimumof 5 weight percent styrene. In yet another non-limtin

enbodi ment ofSreatE tﬁmrﬁq.uelrrp 12feIn progherponilirpiting gmbadintant REthie inyveafipn,ci ency

(TE) equgj t r r_than-~2. 0 ~for _ex le,, equal to.or..greater. than 2.4
or equal i?o gl}eo%arsggﬁ g%)gipﬁltg% Gpupi] I%asgﬁ%%nnapiyﬁ% ?’}%ﬁb“é‘%%‘a?lﬂa%{ﬂm P 1f”r'f8€j1
invention, suifti@iheedtiohStheMate/stREST RiGHBuRIINBAIERcPhRE K GroRPIw mer (i . e.,
true bl ock copol yner) or a random bl ock copol yner. The normal bl ock

copol ynmer camasgstoghdén anasher(nop-loniting gaabedinting nEthe hementign,fthebas¢ dilo 10 car bon
atons, for exanpl.e (rr,“romg} tacg_ caWn at msIor é%om inyl substituted
aromatics haYPRETPESMROIPLY 218 GrapR Y 0asesiors. flgye raongingiing j5car bon

at ors. efibodinié of tHel ibldisioR "iRe BhdBRit codfprd @@G’k&%ﬁntd}% Ve dBeeK v
copolynmer is nmade from conjugated di enes.C Sul? tsabl e conj ugaped di enegﬁi ncl ude
pi peryl eR®, bagswicket hyl 1, 3- but adi ene, chl oroprene, isoprene and

1, 3- but adi , Wth i , , 3- byt adi bej ticularly.
or of ot r . Mt ur 48 2B HACRSE AN BB IE ARRGPE (DR rRRoclh i binter

non- i mi ti ng p@abORBOLPFL'Y Peodelly AL ¥'a rdfilBrybrBEdss GORALYIRY er} Ratfflged! 1 om
vinyl substituted aronmatics. Suitable vinyl substituted aromatics in Pude
styrene, al plaother gasesus/minecartnns hatodengey-chiin hydwcanbens - Fertdvgmptey Gahe,
par anet hyl st yrene ra-tertiary-butyl styrene. | nonp-1i.mting enbodi nent
of the inven%éii“bﬁ(,3 “%dﬁ © 58P YRt ™ ‘i’ ?nﬁ%ﬁ?ﬁ%ﬁg?’ gq%%%@ eb{g‘?rd’tl%lflrw from2 to 5,
for exanphe, chivien 6f vid.syR@s¥eah iﬁ%&%ﬁ%t@ﬁsih?ﬁue"[’i%ﬂer PHIpSEN proked. Asqgmtic
and the conjugated diene Wwth at |east qne polyner block of said

well known in the art, isomerization catalyst can be used with GTL to make Group III

basestock.



vinyl substituted aromatic and at |east one pol ynmer block of said conjugated
- di ene being present. The conjugated diene bl ock is hydrogenated as nore
fully set forth hereinbelow. The normal bl ock copol yners can be |inear bl ock
copolynmers wherein a 30 substantially | ong-sequence of one nononeric unit
(Block I') is linked with another substantially |ong sequence of a second
(Block 11), third Adosdifg td thy presentriftentiBh ol Idb¥icantWontpobitibn CnBakes 4t
nononeric unit. - 6 - The foll owi ng references disclose suitable
copol yner s anepshere pdymps/(ai et mobimeerdohaying akiormatevistdSity raRolessdan biS

5,429, 758. In _this odi nent, the vinyl bstituted aromatic content of

t hese copol yr?gpg t ioig?@gt%e?r&agﬂﬁlta%%@sn CAPRAIP OF grsater %P@g) P&F‘i?ﬁé&?rc

bl ocks in theyl LS K er cent
fo 70 per cent by uor bl ¥ feAdNRuY T5bereEh drgabl fo b BIRCPlogn U3 eatnP e

wei ght. Thus, the Ialinphdiniting embodmied oflihenrvendon,ahé fifst pelymet bempasedla di ene

bl ock content). of tp)gse copolynmers is in the range of from 30 percent to 80
percent by wEligHpumpods wsightpercent 5980 percent to 60 percent by wei ght.

ot hods. whi ch-ar o iar) g o BRI EhBodiitnCSr B SRRHHGH, B GREAAMENPRor ¢ ne
i nvention, thehickathy efficienay TR &fval RbripreAdtitRi Z.0PR: ¥iRhpIE AdusNolsi ng, for
exanpl e, an al kali netal hydroca?@gn (e.g., sec-butyllithium as a

pol yneri zat i greagesithan 24 or pquabtmer greater bradd e of a nornal bl ock copol ymer as
descri bed. above i s 15 I nfneum SY140 whi i.s a _.hydrogenat ed

styr elne- ?gci pr eneﬁﬁlad@RHH&ﬁpg 5&%%6&&9?&?#%&% .Sg!t%ﬁ? %Fsrii(ﬂ’@h’,n‘%) .

Typi cal |y, t enpeky HB6mAbldRLobOYRIRE (i e Blo&Ecd pfﬁﬁy&ﬂﬂram&ﬁ pldtRr i cant

conpositions inthe formof a conCentrate as Is own In the art.
Concent r at es copatgmies eTleororal biock comipaaecindei made from Th)ioaplgatedniians r at es

contain from3 to 25 20 i ght percent of the_polyner. In a
non- i mi ti ng DYBEdTomR ﬁow%qrg@n ANSn EQT GRamp eﬁE’é‘rf%@sq ¢arbon atemp or Codramyr e

t han one pol x,q;gr ! 1 C [ L4 i fg rst
pol ymer as des r1 F%‘gesﬁt&ég%%gﬁ{aaﬁ%%fggﬁy %o@;%dn.dt%ﬁ?’ﬁg%a@g%r%rgs of the
second pobynearbonatomke, but are not limted to, olefin polyners such as

pol ybut ene; 25 hydrogenated pol yners and copol ymers and terpol yners of
styrene with i soprdadoarmisng smoadimsns of thsligyeakian,dhe hlork copalymeris smader al ky!

: : h | : h .0yl r ol
G ot nyt am noPRORSLTRL fiefs, Rultihic TBhBSEY uhesintha? olic e, oA BRI e e’
with an acti vVe3-boagieBe, chléesprase, dpRine aad hybutal@end Witheb6pre®d Aidcl,anhydri de

pol ymers post-reacted with al cohol's and am nes. 30 These can be used to

provi de t he butadieng beingpadiculariyrprefeared uMiitares obsucheapimghted dienepareasefithg t o
the presegpt invention, |lubricant co sitio f.or ecl fi AE Vi scosity

G adbs oahi bi t | oVB AR P TP TRy o T YRR PSR eRRA e &
conventi onal mhddRridh@Rinyt QMR KBMalicy. S}JP@BleQi%ﬂ%ubﬁ%te&?ﬁ%Hﬁlﬁ@s irlcfifem ni mum
- 7 - HTHS for a 5WB0 lNubricant conposition is 2.9. See Table 2 bel ow for

t he SAE Engi styr@id, alphg-outhylstyReguirthomathylsGirass infetazaethylssyreis, phrai- ncl ude

m ni mum HTHS r irements. - 8 - 'Iiabl e 2. SAE J300 Engine O Viscosity
Requi r ement s MEEAESWYTOE JAT{Ertarydlylp¥Fenengi ne O I's(1) (2) SAE Viscosity Grade

Low Tenperature (@) anon-limiting embodiment of the invention, the normal block copolymers

25  has a total of from 2 to 5, for example, from 2 or 3, polymer blocks of the vinyl
substituted aromatic and the conjugated diene with at least one polymer block of said
vinyl substituted aromatic and at least one polymer block of said conjugated diene
being present. The conjugated diene block is hydrogenated as more fully set forth
hereinbelow. The normal block copolymers can be linear block copolymers wherein a

30  substantially long sequence of one monomeric unit (Block I) is linked with another
substantially long sequence of a second (Block II), third (Block III), fourth (Block IV),

~or fifth (Block V) monomeric unit.



Cranki ng Viscosity(3), cP Max Low Tenperature (C) Punping Viscosity", cP Max

«wWth No Yield Stresso) Low Shear- Rate Kinematic ViscosityflcSt) at 100C M n
Low Shear- Rate Kinematic Viscosity(5)(cSt) at 100C Max Hi gh- Shear- Rate
Viscositym (cP) at 150C M n OWN 6200 at -3%-60000 at -40 3.8

The following references disclose suitable copolymers and are hereby
incorporated by reference: US 5,429,758; US 5,429,758.

In this embodiment, the vinyl substituted aromatic content of these
copolymers (i.e., the total amount of vinyl substituted aromatic blocks in the normal

5  block copolymer) is in the range of from 20 percent to 70 percent by weight, for
example, from 40 percent to 60 percent by weight. Thus, the aliphatic conjugated
diene content (i.e., the total diene block content) of these copolymers is in the range of
from 30 percent to 80 percent by weight, for example, from 40 percent to 60 percent
by weight.

10 The described normal block copolymers can be prepared by conventional
methods which are well known in the art. In a non-limiting embodiment of the
invention, the copolymers are prepared by anionic polymerization using, for example,
an alkali metal hydrocarbon (e.g., sec-butyllithium) as a polymerization catalyst.

A commercial example of a normal block copolymer as described above is

15 Infineum SV140 which is a hydrogenated styrene-isoprene block available from
Infineum U.S.A (Linden, NJ).

Typically, the polymers of the invention will be introduced into lubricant
compositions in the form of a concentrate as is well known in the art. Concentrates
comprise one or more components in oil. Typical concentrates contain from 3 to 25

20 weight percent of the polymer.

In a non-limiting embodiment of the invention, the composition comprises
more than one polymer. In this embodiment, the composition comprises a first
polymer as described above and a “second polymer”. Suitable examples of the
second polymer include, but are not limited to, olefin polymers such as polybutene;

25  hydrogenated polymers and copolymers and terpolymers of styrene with isoprene
and/or butadiene; polymers of alkyl acrylates or alkyl methacrylates; copolymers of
alkyl methacrylates with N-vinyl pyrrolidone or dimethylaminoalkyl methacrylate;
post-grafted polymers of ethylenepropylene with an active monomer such as maleic
anhydride; styrene-maleic anhydride polymers post-reacted with alcohols and amines.

30  These can be used to provide the desired viscosity in the lubrication composition.

According to the present invention, lubricant compositions for specific SAE
Viscosity Grades exhibit lower HTHS values closer to the minimum HTHS than

conventional lubricant compositions for that Grade. For example, the minimum



- BW 6600 at -30 60000 at -35 3.8 - - 10W 7000 at-25 60000 at-3D 4.1 - - 15W
+ 7000 at -20 60000 at -25 5.6 - - 20W9500 at -15 60000 at -20 5.6 - 25W
13000 at -10 60000 at -15 9.3 - 20 -

. -7-
HTHS for a 5W30 lubricant composition is 2.9. See Table 2 below for the SAE

Engine Oil Viscosity Requirements Classifications which include minimum HTHS

requirements.



5.6 <9.3 2.6 30 - - 9.3 <12.52.9 40 - 12.5 <16.3 2.9 (0OW40, 5W40, 10W
- 40 grades) 40 - - 12.5 <16.3 3.7 (15W40, 20W40, 25W 40, 40 grades) 50

16. 3

<21.9

3.7 60 -

21.9

-8-

Table 2. SAE J300 Engine Oil Viscosity Requirements

SAE Viscosity Grades For Engine Oils"?
SAE Low Low Low-Shear- Low-Shear- High-Shear-
Viscosity | Temperature | Temperature Rate Rate Rate
Grade (°C) (°C) Kinematic Kinematic Viscosity®
Cranking Pumping |Viscosity®(cSt)| Viscosity®(cSt) (cP)
Viscosity®, | Viscosity®, at 100°C at 100°C at 150°C
cP cP Min Max Min
Max Max with
No Yield
Stress®
ow 6200 at -35 | 60000 at -40 3.8 - -
5w 6600 at -30 | 60000 at -35 3.8 - -
10w 7000 at -25 | 60000 at -30 41 - -
15W 7000 at -20 | 60000 at -25 5.6 - -
20w 9500 at -15 | 60000 at -20 5.6 - -
25w 13000 at -10 | 60000 at -15 9.3 - -
20 - - 5.6 <93 2.6
30 - - 9.3 <125 2.9
40 - - 12.5 <16.3 2.9 (0OW-40,
5W-40, 10W-
40 grades)
40 - - 12.5 <16.3 3.7 (15W-40,
20W-40, 25W-
40, 40 grades)
50 - - 16.3 <219 37
60 - - 21.9 <26.1 37
Y Notes-1cP = 1mPa’s; 1 ¢St = 1mm?S
@ All values are critical specifications as defined by ASTM D3244 (see text, Section 3).
®) ASTM D5293
) ASTM D4684: Note that the presence of any yield stress detectable by this method constitutes a failure
regardless of viscosity.
Y ASTM D445
®) ASTM D4683, CEC L-36-A-90 (ASTM D4741) or D5481
" Reprinted with permission form SAE J300© 1999 Society of Autometive Engineers, Inc.”




<26.1 3.7 0) Notes-1 cP =inPa. s; 1 ¢St = 1mRi S (2) Al values are '
- critical specifications as defined by ASTM D3244 (see text, Section 3), (3)
ASTM D5293 (4) ASTM 04684: Note that the presence of any yield stress
detectable by this nmethod constitutes a f@i.lure regardless of viscosity. (5)
ASTM D445 (5) ASTM 04683, CEC L-36-A-90 (ASTM D4741) or D5481 " Reprinted
Wi th perm ssion form SAE J300(c) 1999 Society of Autonotive Engineers, Inc."
- 9 - The | ubricant composition of the present invention enconpasses
di fferent SAE J300Theilybueint gomgpesitéan ofl the presénd usvention Encvnipasss diffovelit/8\E S,
osi.tion, of the.present inve n satisfies the

t he | ubri cant nt i

requi renent s Jﬁ@?%}q@lt&%@% ¥ vngpga%ﬂlmnépgwtw@r@b&cap& 10, 20, 30
or 40. 5In aBpokikithbl j fots i j ' L
composi 1 on SongopiBh oY U, /FERACTERoraibiR AOlelh bRy, KSALPIRMOM b1 ¢ or
package conprgraledWrer SiWanwhereofistibe2(, 30lopwONg: netal or ash-contai ni ng
detergents, antioxidants, anti-wear argent s, rust inhibitors, anti-foam ng

agents, denul sifi dP€ nopdimitingiepbodipens of thetinvensipa, the bisicant compositionng or

ash-form ng . nct.lon. bot h, as tergents.to reduce or renove
deposi ts and%g}s@%lg?sgé %eet%l%re%tl lflfz?lgf'tgr RAckpgRs ?ﬁler#ﬁgeﬁg?ngﬂ@?blﬁfé’ra CCAEREPRg wear
and corrosi oRnaddnfxs sﬂtmlerf@llmiﬂ%nﬁeiai beash[BhRIARHSeBRART Altlo%idafRPitSe a
pol ar head with a | ong hydropho h t he pol-ar heaé) conprising a

ic tail, wt
met al salt ofweanagasitsirest entgbitdrs, antirfoeming agthts, deahlsifiemyp@ompoait depressants,
substantially, stoichionmetric 15 anmount of the nmetal in which case they are
usual l'y descffbed as normal or neutral sal ts, and would typically have a
total ba nunber iC : ) . 96) 0 to 80.
1T T posgible to \aal Cofme Rt forlie HoEoM deth HOdR acecri O 01
excess of a metuwk oc campaventtpssitsandss acidaxcutializers drytdstanhibiors] thbrebp rélviciigC gas
such as carbon di oxide. , The resulting overbased detergent conprises 20

neutral i sed JUPBAYEFATONON 4Md exinding chgite e Retrsgats graswlly cogprisan poleat e)
A e e e

typically of Trom ergen ed

i ncl ude oi | - sciditdrgarnie ¢ompbutd) dTleyeth afydottild LaMsestialBadRhRMmetsd furi zed
phenat es, thi ophosphonates, salicylates, and 25napht henates and ot her

oi | -sol ubfe @RIONBYY the metalin whigh case thexarg usurlly dsscribed a8 noamal eneatrklal i ne

th netals,_g. g, ' i Li thi i d ' W th
The const rar AP0 it eRRRLOTABY bR 4B peictrbiny of BB adibe BRSNETbY! im and
magnesi um WHSTMITRRIEPLIbER (PloeSTE Mt is JosélBleqs GRMid éoh&sg@qrﬂoun@ ofdRRdtaaate and

m xtures of cal ci um and/or magnesi umw th sodi um mon netal detergents

i ncl ude 30 obsreastiog ap gkedss of 8 meta) campeuihstichgs an DRie gr bydrexidevath @ar equal
to 250, for ex rrCDI e, ahTBN tf)rom 250 &%94501'. neut r.al dﬁg:d over based cal ci um
phenat es havi® ’al oBapERFh as Gagbon dioxide. The pesniting ovgtbaped detasgent SREPESESt ur i zed
phenat esshav inBgrAisEBe@F RAL & tht Bafkr MyePOtAhetaPbaR (c.g. carboratt) hPAIEXuERN be
prepared from sul fonic ag;e?ds whi chrayg typi gaﬂ)y cggga?arr\eodé;) tﬁgreéauggnati on
of al kyl subsverbaseddietargerds inay hyde & TBNoofkS Osur@neatar, abiypicaldy af fremt 30rtom t he
fractionati olﬂ gf etroleumor by the al kylation of aromatic hydrocarbons.
Exanpl es i ncPdd8 MP%Se obtai ned by al kyl ati ng benzene, tol uene, xylene,
napht hal ene, di ph ' Ly aty r.obenzene,
chl or ot ol uene and%#5%?\gﬁ?@a@%ﬁ%@%@ﬁ%%@?%ﬁ&%}%ngz)vgljg%%ded out in

t he presence solformtesapldnases, sulfunized jlydnates thiopbesphendtes salicyldteadd t o nore than
70 carboggatoms. The al Flflaryl sul fonates 10 usually contain from9 to 80 or

more car bon SeRfRenstss andefher oilrsolybie caboxlapmel amatsl, derticulpsy the plkalbpubl e
| t : f.oni.&; I ; . i it h .oxi des,
ydr ox; des, _ AELAY b shetah bled A0BinAE bR SAR, AT Ll Rih o Mdndsity 1000

nitrates, bo(@lithsthenchsetaies soted héretmn) Hicahost Eomneondyadedafietal tapd cat@imanad i s
chosen 15havi ng regard %&8 t he degi red TBN of the final ﬁ{quuct but typically
ranges from e Which mayshoth be pegsentiip dgtergents usa ity 3 Libricanty angdimixaires

of calcium and/or magnesium with sodium. Common metal detergents include
30  overbased calcium sulfonates having a TBN greater than or equal to 250, for example,

a TBN from 250 to 450; neutral and overbased calcium phenates having a TBN




Di hydrocar byl dithi ophosphate netal salts are frequently used as anti-wear

- and anti oxi dant agents. The netal can be an alkali or alkaline earth netal,
or alum num lead, tin, nolybdenum nanganese, nickel or copper. The zinc
salts are 20typically used in lubricatingi@ | in amunts of 0.1 to 10 w.
percent, for exanple, fromO0.2 to 2 w. percent, based upon the total weight
of the | ubri gatdteghai br @paPRSIV; andsulfitierd pivhates haviapartBN igfeabd GRndance Wi th
known t echni ques by first form ng a di hydrocarbyl dithiophosphoric acid
(DDPA), usualedpaldg SPeacti on of one or nore al cohol or a phenol with P2S5 and

h li zi f DDPA._ Wi, t-h inc 25 . F ,
L oohosanor i o2 sitna@t Bfvc enendl Wbl dtrOPB B ms s AR
secondary al ayhat Sulfddatieh aﬁalkyledulsstitméhtak&hﬁicq{ B QRRAS BN dsGh el BB be

prepared wheré the hydrocarbyl groups on one dre entirely secondary In
char act er 5andrarh ¢heyabtiooatidnyd! pptrolepsm arbytthe alitylatios ofiarenetit hydiogagbonsrary i n

character. Tq, nake the (71| c salt. any basjc or neutral zinc, conpound coul d be
used but the {gsdaelndn fy soShtaioed ﬁmﬁdﬂtlﬁsh&@@eépbl%étyle@éﬁapathaiﬁne,
enpl oyed. Co e%g?&rttﬁgﬂjgggg%déﬁ\%ﬂk’%w a?&ﬂ&%‘bﬁ%&ﬂe %Fo‘?ﬁt%l& ezhdiC due to

use of an excess C zinc conmpound int neutral i zatron reaction.

Zn 2 wher ei n dRlcaogapRthateny. Diee dlRlataieantie chinfiddenani tHeysléseaed BB cataditGaths
containing from5lto 18, for exanple, from2 to 12, carbon atons and

i ncl udi ng r adillodstingsagentsdgviagidiam 3 40 meng than 70 garbon atames. kEhe, allgdrklasujfonates]

cycloali phati.c radical.s. In n-limtin nbodi nent,, R and,R qgr.oups are
al kyl gr gps ugPall} ?051? nérgpb%go g@%@f)f EEO% %‘%‘P{BS ngq%gélsgbsélg‘ﬂ?d 18 anpl e, be
ethyl, n-promybietyl - propyl, n-butyl, i-butyl, sec-butyl, anyl, n-hexyl,

i -hexyl, n-octyl, decyl, dodecyl, octadecyl, 2-ethyl hexyl, phenyl,

18?u_t yl p_h?anyl I cy?:ﬂ:ﬁmkgdrllublc@tglﬁl;dam;@lr akkgh?lyl sulfmmqm?[rdsl Ganbameutyalized gwgr ;Jle_r to
obtain oil solubiljty, .the to nunber, of carbon a i,e. an in
Che i t ht opn RSy YN, alkpride ramantiss satexgae, rubiey hdfabicy

di hydr ocar byl :dit.hi QSH f i i i

dithi ophosphantlgéstweg%em g%{ﬂ%;&gftqthiﬁggs? gggfﬁrrlgpgdfgﬁ?%led%& p%@ E%éhgf%nohol S
used to ilAt r ddumg rbyatd oc theldebirgl DRNfithd findl peodiict it ayicalyhranges fidmd 0@ ar e

secondary al cghol s. Great er percentages _of secondary al cohols can be
used. In some20g: Bereed of thegholghiopsisllyyeduigd: may be required. Thus, the
al cohol s used to i . OC.AL 0 nole
percent secondary 121?19%;&%8?/ L«gﬁﬁn%@% ‘e pe{raéggr%ﬁ%giggﬂg:gpg v Qﬁfsa#%%eag

di t hi ophosphaindsintibxitdatragesCcDhelAreyal cin Bdh@t akileor gkaltneXartheidtaly omear control
in tests such_ as the_ Sequence VE (ASTM D5302) and the GM 6. 2L tests. The

hi gh | evel s cluRinuab deedotis, MrEiRbdenynl, maagwiese, ieckst eseapper. niherinesalis 8recont r ol

soot rel ated ,vi.scosity. i ncrease wear .a r L Q ce,

Oxi dati o bi n_ht?'%llcsf:l rgsegrqu_ 18 1?%%1‘2_fnsanrle‘f tscgqu.ﬁgo !@ﬁ%é’%&cﬁgg?g;m fner: afﬁ’ fr8|“1 s to
deteriorate g0 &7 Wit GRrodat, Hassiiponi tRE fltd i g f B 16MichERE 8ilkRYnipdsitiBh.oduct s
of oxidation 25such as sludge and varnish-I1ke deposits on the netal

surfaces and Beywias bepraparegriowcordaice withdngam techniquies by fisstfoimmogade hi nder ed

h l's, oil | pbl h t d |.furized ph t .ph h | furized
Sulfuri zed hyBrutEasEbALIbRRESHMGRs S DEIFA). whall Py FRicRR Pp BpId0reo; |
sol ubl e COppedlccﬁﬁ[‘PPMﬁﬁ’e?xoﬂ%itﬂ%S{ Aedlen ReddralizinBake folged HITY wSRQ, ziRNd

nmol ybdenum cont ai ni ng_ conpounds. Such conpounds are 30utilized within the
constrai 26s rmogeuhér Bpmexampld, 2 dithiophosphloric esid cas peotadebyréeeting wentuiesn t he

| ubri t includ t t .0.000 | . t hj ed ph | . ant j oxi dant.
Gener ai 1y, | hididerzy gpbfPdsty gl drisBe v Arembl DU BLemhesR g Heidsne. or
both ortho poghtePsparcdvhabhR mmli’m%rddlﬁgbﬂ@ﬁe H&;Eﬁgi/fg{l k&onbstyiRnONUC] ear

phenol s such as 2,6-di-tertiary al kyl phenol's (e.g. 2, i - bt-bdtyl phenol,
2,4,6 tri-t - bbgecteplandtie hydracathyl grouph en the, otiera hteydnfirely rimarbint chiarasteenol |
2,6 di-isopr | phepol , and 2,6 dinmethyl, 4 t-butyl, K ph | ). her suitable
v nder ed phendt Soke hegine i et 6 artirebats sompesd SHENS edRun el kol ene
bri dged hipndesgdks Skided ghd'cabBnaes %Fbefﬁbs‘:t%@nérﬁﬂ§'e ?IerEd.OCGﬁﬁ%?é&L

4, 4" -met hyl enebi s(Z-tertamyl -o-cresol ), and 2,2'-net hyl enebi s

(2, 6-di -t - butaddphves fiejjuerilyecohtamian extegsafiroic di@danshef dnorxacsdidhe basifziné zed.
Rust inhibitors sel ct&xd frogltge (r:)rou$ consi sting of nonionic

pol yoxyal kyl €REH5RG 3t ©eDgralizalipe Isagion, of - pol yoxyal kyl ene phenol s, and

ani oni ¢ al kyl sulfonic acids can be used. Copper and | ead bearing corrosion
i nhi bitors can be used. Typically such .15conpounds are thiadi azole

pol ysul fides containing from5 to 50 carbon atons, their derivatives and

pol ymers thereof Derivatives of 1, 3, 4 thiadiazoles such as those descri bed
in US. Pat. Nos. 2,719,125; 2,719,126; and 3,087,932; are typical. Oher
simlar materials are described in U S Pat. Nos. 3,821, 236; 3,904, 537,
4,097, 387; 4,107,059; 4,136,043; 4,188,299; and 4, 193,882. O her additives
are the thio and




20 pol yt hi o sul fenami des of thiadiazoles such as those described in UK

- Patent Specification No. 1,560,830. Benzotriazoles derivatives also fall
within this class of additives. Wen these conmpounds are included in the

| ubricating conposition, they are typical{y_present in an anount not
exceeding 0.2 wt. percent active ingredient. A small anount of a
denul si fying conp : ] : LT YR ent is
descr i bed 11 P 330 B9800 ooyt AopHos i e BUISDRBIE Lofs bY UARARIRONC" 1
an adduct obtdihnephokphorieacids agd mayibe-regresentkd byi the fellawdhy fordrnile al cohol . A
treat rate of 0.001 to 0.05 nmass percent active ingredient is typical.

Pour point depressants, otherw se ,ﬁﬁo ap lube oil flowinprovers, |ower
the m ninumtenperature at which aflluipg will flow or can be poured. Such
additives 30 are well known. Typifkal /B ®pdse additives which inprove the

| ow tenperature fluidity of the f R.{{d are| C8 to C18 diallcyl fumarate/vinyl
acetate copol yners and pol yal kyl net hacryl dtes. Likew se, dial kyl fumarate

and vinyl ace : ' ti. kil | zi agents, .- 13 .-. ,

| nconpat i bi | i%g%gflﬁggg% H%ﬁgﬁ%geewoﬁ*%rgégw%c _ rlré?‘déc#%?orggﬂmgrﬁ%e
manuf act use dftori®; € eRbinple, §6MSI oyl 2yeatbbh Blotnstmd iFbISEAL Yé%ﬁ'cdl@s&ﬁ%@ﬁﬁ(?ﬁk- An
uneven nol ecul ar di spersion of polynmer which gives the m xture either "a

tendency to sdayvheyloarykligl.lkarylandeyclantiphatinsadisals. Thee poebingting s sol ved by
using a conpat.i,bi,lit ent,, 5 havi ng..a.hydrocarbo roup attached to a
functional gr gﬂjﬁd{rﬂ%ﬁ{’ ggp@&g{ogpwrg yl.]l§¥ Sﬁ?é@%ﬁf%&ﬁl@?%: fhus, the Foam
control can ; } i n i AL T of the
R e SRR LR Py: PRI AR, EFho] S2PaY,

pol ysil oxane type, for exanple, silico ne. Sone
of the above-amgitn-berlachiixtyl, nescty adecyt, dotetey],actadkt 1 p2-ethiythex off peédygct s;

10t hus f examl e, singl e addjtive can act as a di spersant-oxidation

i nhi bi to?b Tﬁ“&%&?@&é’ﬁ‘oﬂgxwﬁh}@ﬁﬁaﬁpm> proaeny druternsdy [y erdeg torabéain oil

el aborati on. Sy i | - onents
not ed above r?hgsutb né%’r%p“?? téﬁﬁhﬁe 8p |§r(|)ri %ta%n o s’éj's%w]%ﬁrh{hﬁ?%@%oﬁsgﬁpﬁggg

non- 1 i m ti ng aerdowidl genetallythee drrpreatéri Ohe gipouitydascabie dithiopRdsphas bhess

15di spersants. The ashl ess di spersants can include the pol yal kenyl or
borated pol ydhe carpprsering Galkyhdithiophesphatese fyanvgnisutly atdeasé 59 (ale) r om a C3

wet gnt of - abacr i =Bohh SO e ARG RS RuORER e o
sol ubl e psl yatideatesesomfarydokslar bon substituted succinic anhydride, e.g.

pol yi sobut enyl succinic anhydride, 20and the oil sol ubl e oxazoline and
| act one oxazol i ne Greatsepeegitaged of bacerddry alpohgldcae he bsed. dubeme instandessucci ni c

hydri d . di ~.substituted an | | s. n- | imtj
cmbod ment - P REHRE SRR E b RaBrtE Fulng ophalsjeés Bopiredioeshe asni s
di spersant. hgdRcadyt %;iﬁgigﬁ Ed SBRANAPH0 moléi?erpéng§ _hd&ry\b‘?ﬂ{dré){haﬁ%p” Ses

ashl ess 25det er gent. e ashl ess detergent's an I spefsants are so called
despite the fzale persent sedmderidi Mgtabdithibphaspoaesthat are senondariyéty chargcterpgive
conbust i yield a non-val.atile teri such bori c oxi de or phosphorus
pent oxi d28 h:?ﬁ}é?fe‘?’?artcﬂ%t\}ad’att%kﬁsugﬁ at WﬁgeﬂW’{?Sﬁ&z{#Wt%ﬁoghénq ter@lore do
not yield a gBiiadestsOThahibhngy ' in the
art, and are sui teztbl e foghuseafﬁf@gggggg??%\p%gﬁ%%d;? f}%ﬁ)zése%@géﬁggﬁ%cl ude
t he fol | ow ngonttd)soRemtatédovisqusiy uctySnataseavdaoxyd c@ratdndserfopmatier i vati ves

t her eof ) cont ai ni .at. least.34 with nitrogen containing conpounds such as
ami nes, organic h%ﬁ‘@&?”c‘gﬁb%ﬁ% atipdapts Hucothe tendaneyl ofonigeeal o or basi ¢

i norgani c na ; - hdetkding : :

ol | ol ng_pa oy ot rgeRlE: ®hich detforaiih e SvidhicRRE HRERs B bRRatiep

6, 165, 2385 whiseth @rsiudgeranl) wamisholilxodeposits diythe edeedlantfces and by visepsiffe@sivtion
products of relatively high nmol ecyl ar weight aliphatic or alicyclic halides
with am nes §Hﬁlh°’é‘§a%3kly‘é‘:h&§/q°é%‘€°]}9 PS’&‘I@FW@?M‘E)J%W@‘! sobubde phesates aBd e 5descri bed

for in the fg} ' | i -l d ence:
U S. Pat. Nos.llﬁgﬁzegg),h Be ﬁ%ggg?% rizEd Q’gﬁﬁ%wgﬁgggﬁ%ﬁ pigph6ib6E (3)
React i on pr odstetssmefal igarbaphsespbd sdlublehiophert doepolikgd asgtestribeddn aS it at

| east 30 car hon wi t.h al dehydes and. am nes ich may be characterized
as "Mannich 036@%25&93@‘1 ’E??‘é(ﬂ%f‘é&l ?ﬂntﬁlﬂ’@gé’oﬁﬁpgu‘%scgruﬁ}ééﬂmpﬂmt%érq ol | owi ng
gaté igt ;Zgg@mghgg%é%\gﬁmgrﬁ@yoﬂsﬁgig{m&f@eigy reference: U.S. Pat. Nos.



o

3,725,277; 3,725,480; 3,726,882; and 3, 980, 569. (4) Products obtained

- by post-treating the am ne or Manni ch di spersants with such reagents as

urea, thiourea, carbon disulfide, aldehydes, ketones, carboxylic acids,
hydr ocar bon-substituted succinic anhydridgs, nitriles, epoxides, boron
conpounds, 15 phosphorus conpounds or the |like. Exanples of these are
described in the figbhewtig: fathe HventdH 4B 1drRaREheRYed ﬁqgispﬁg@é%gogy
reference: U S. Pat. Nos. 3,639, 242; 3,649, 229; 3,649, 659; 3, 658, 836;
3,697, 574; 3 peaeniiuidersd phdod 36joxddand4(Gandally hihdzréddheddl? are oil solu{lb)

I nt er pol ynmers_of oil.-sol éf.i l'i zi ng nononers, such_as flecyl met hacryl ate, 20

vinyl decyl SbRRAIS syhstipt atrPé‘F@EgP@ro iRgitions. ePitable Gompavpdvinehide cont ai ni ng

pol ar substi : ] C _Qr,_a ' .

Pol y- (oxyet hyfEangar€ait moARhaRAL ienoleuth 8 2% AeRSre RIAGRINE R 26,45 ped
in the fobl owibngylptlenel2x,ei-cbusi phdtol, dybitpcsienol, ataaiey1by 6 I ehryigihessl, U. S.
Pat. Nos. 3,329, 658; 3,449, 250; 3,519,565, 3,666, 730; 3,687,849, and

3,702, 300. 221hdi-igerrepyphenol,aAndi,q dimethid khtybuty} phemel)p Qtberrsuitable bindersd can
contai n phosphor ys ul fu hlorin ash, etc. In.a non-limiting enbodi nent
of "the i hvendgnols it siynyife 4 RvuRivis sbetiin pitbds BRleneBrget® 08 wei oh
per cent of PIRRAGK Benols 4,3 HHAEIRTS hdrPbith 6. RIIN Y, FBRLMPenttig2itBYENt i ON,
t he | ubricant corrpops}}%{l?gg conp?flsrééygl(ess thgn 8 5 V\g‘}’gﬁ?étgglregéemntﬁzg sul fur.
I n yet anot hamyhoreresol), tndd,23methybendbis€26-didt-bubydphensBn{lhe hindeted phehsli cant
conpositiQn conprises |ess than 150 PPM for exanple, |ess than 50 PPM of
chlori ne.18An(??nnB?\L%’ﬁ‘Eﬁdﬁ§rsu]rf6‘HZq fm ting enbodi ment of the invention, the

| ubri cant conposi tg,Qn: i ' ! sh. - 15 -
Exanpl es Tha LI EIRE NS fon e olB S PERESEhalbp ", |
illustrate tipelyoxgalkylene pylgolsiaad estvidrthersst, polyoryulkyémsphencle, dnd daigndi ng a
first polynmer_ concentrate and a 5 comercially available SN 100 G oup | base
stock at a t éHkybsulianieatids Gaadit wed and 70C for 45 minutes were used to
fornmul ate the differ . D) NG of.1r ol r~concentrates,

Pol ymer Concentr atcg(?%%{ %“%&%ﬁ‘é‘é?ﬁ%&%%‘?‘%@é r '%ﬁe”&f Zmlﬁ@?ye%gﬁpl es.

Pol ymer @9ncepinpatiislaré thisdausts sd19dul fided\cdhladtih@frbfmomMol ST daftfynatbing th&ir SV145;
Pol ymer Concentrate 2 is comrercially available fromInfineum 10 USA as

SV265; and Pdegvativesend pelymgrsethereps Desivatyesiodlll §, hthéddiazoles stichoan tiibsevr on

stabil ty T ndeBed WERS. JA0 Nos 71 S0 2SR 1126, 3RO TNY.05 Beard Bua Ol
exanpl es ar e siflioiindterialg BleRiedetibedty .S PadliNidses 801,296 201964 917; uujprizgant
conposi ti ons were prepared by blending 15various base stdcks wth the

concent r at es 4ddId¥50Obéd3606%;ed, B%209% iand) 41183)8682| Otlrepwdditieesare shesthtb dndchni ques.
The vi sc tri ropertieg of.the different basestocks, sestock 1-7, used
to make :2H‘eE &R Pégﬁ%aéma%%%frtf“@gﬁz?lﬁs |28 th _e%escn%eglq ﬁﬁt ﬁ)@t%ri ous

exanpl es, Co b S @ -l D QRIS G

avail able fro 9‘%1%? %th%uﬁé'dS%%iﬁP%%?&%rlr%o&r?gg%@‘ge%ilﬁgsggalgoﬁr p%llﬁsfldtlésg(? f
depressant cadimves. aWhgn theae tahpeurds ara ihclid eteinnthé/Bbrizsting3@mpaanidnObeponent 3

is a detergent inhi ﬁi tor package commercial ]y available from/Infineum USA as
P6000. ASYRISRRY PrEsEtip @n ARSHRLION eResedmEdF2 wivpsroenbaative meredigilosi ti ons.
Composi tional inf I X 1-3 ] i b anples 4-6
are representati vgj[ %?‘EIE%BL{&L%H cgﬁilﬁ%‘g%gogﬁqngﬂgmgg&ﬁg% ‘Jf“iesgﬁ% lgixnf ormation
for 25 EganpldemulsifYirgscoptpnent in détbibed i EIE330(PLESIt Ts ébtaihed bepracsanimt i ve of
OWB0O PAO | ubrijcant conppositions. Conpositional informatjon for Exanples 7-9
i s shown in THYI@epxidecyippraddust ebtaied by sprcling abis sroxidsiwidvepolshinabr i cant
Conposi { i 0ns 1 CARPOR KLLADA oA B dsWdsHordh PABLESnbOsidt i Bpglpun I Tabl e
NS Was

9. The kinemat1C viscosity o e exenplary conposi ti asured at 30

100C and 150C was Pomapsinedepressantsli otigertviseASdvin4 45be othowThibrovrst Ievek ter i cant
conpositions were made according to ASTM D4741. Results for the various
exanpl es ar e WA tempepuEsatwhigh thg fhudywilbflow_or ggn be paged. Suchaddiest i onal

| nfor mat hen Ay B RARAT Xy YA AR AR Ss PRTRORSRve e 10k follplhnrs 2 [W %

Ex. 3 1wt

Y
fluidity of the fluid are Cg to C;3 dialkyl fumarate/vinyl acetate copolymers and

polyalkylmethacrylates. Likewise, dialkyl fumarate and vinyl acetate can be used as

compatibilizing agents.




Conponent 1 9.60 9.60 9.60 Basestock 1 38.36 39.31 39.95 Basestock 2 46.90
- 47.90 46.63 Pol yner Concentrate 1 4.93 0.00 0.00 Pol yner Concentrate 2 0.00
2.99 0.00 Polyner Concentrate 3 0.00 0.00 3.61 Conponent 2 0.20 0.20 0.20
Table 4. Performance Information for Exen@ary 5W20 Lubricants Ex. 1 Ex. 2
Ex. 3 Kvl 00 [cSt]
Incompatibility can occur when certain types of polymers for use in the

manufacture of motor oil viscosity modifiers are dissolved in basestock. An uneven
molecular dispersion of polymer which gives the mixture either a tendency to separate
or a grainy appearance ensues. The problem is solved by using a compatibility agent
5 having a hydrocarbon group attached to a functional group that serves to break up or
prevent packing,
Foam control can be provided by many compounds including an antifoamant
of the polysiloxane type, for example, silicone oil or polydimethyl siloxane.
Some of the above-mentioned additives can provide a multiplicity of effects;
10  thus for example, a single additive can act as a dispersant-oxidation inhibitor. This
approach is well known and does not require further elaboration. It is important to
note that addition of the other components noted above must comply with the
limitations set forth herein.
In a non-limiting embodiment, the invention comprises one or more ashless
15  dispersants. The ashless dispersants can include the polyalkenyl or borated
polyalkenyl succinimide where the alkenyl group is derived from a Cs -C4 olefin,
especially polyisobutenyl having a number average molecular weight of about 700 to
5,000. Other well known dispersants include the oil soluble polyol esters of
hydrocarbon substituted succinic anhydride, e.g. polyisobutenyl succinic anhydride,
20  and the oil soluble oxazoline and lactone oxazoline dispersants derived from
hydrocarbon substituted succinic anhydride and di-substituted amino alcohols.
In a non-limiting embodiment, lubricant composition contains 0.5 to 5 wt.
percent of ashless dispersant.
In a non-limiting embodiment, the present invention comprises ashless
25  detergent. These ashless detergents and dispersants are so called despite the fact that,
depending on their constitution, they may upon combustion yield a non-volatile
material such as boric oxide or phosphorus pentoxide; however, they do not ordinarily
contain metal and therefore do not yield a metal-containing ash on combustion. Many
types are known in the art, and are suitable for use in lubricating compositions. These
30 include the following:
(1) Reaction products of carboxylic acids (or derivatives thereof) containing at
least 34 with nitrogen containing compounds such as amines, organic hydroxy

compounds such as phenols and alcohols, and/or basic inorganic materials. Examples




8.56 8.66 8.73 CCS at -30C [cp] 5570 5620 5440 HTHS at 150C [cp] 2.61 2.71
- 2.77 5 Conclusion Exanples 1-3 are illustrative of 5W20 | ubri cant
conpositions with Exanple 1 being illustrative of the present invention. As
expected, Exanple 1 has the |owest HTHS of41he exenplary 5W20 | ubri cant
conpositions. 10Table 5. Conpositional Information for Exenplary 5WB0 U tra

660 560 9. 60, Bacent ogh T ab. beao il TG U ey PEReEL 2B 61 64
Pol ymer Conceénisdd ; and 665,235 which are hereby incorporated by reference.
(2) Reaction products of relatively high molecular weight aliphatic or alicyclic
halides with amines such as oxyalkylene polyamines. Examples of these are
5  described for in the following patents which are hereby incorporated by reference:
U.S. Pat. Nos. 3,275,554; 3,438,757, 3,454,555; and 3,565,804.
(3) Reaction products of alkyl phenols in which the alkyl group contains at
least 30 carbon atoms with aldehydes and amines which may be characterized as
"Mannich dispersants." Examples of these are described in the following patents

10 which are hereby incorporated by reference: U.S. Pat. Nos. 3,649,229; 3,697,574;
3,725,277, 3,725,480; 3,726,882; and 3,980,569.

(4) Products obtained by post-treating the amine or Mannich dispersants with
such reagents as urea, thiourea, carbon disulfide, aldehydes, ketones, carboxylic acids,
hydrocarbon-substituted succinic anhydrides, nitriles, epoxides, boron compounds,

15 phosphorus compounds or the like. Examples of these are described in the following
patents which are hereby incorporated by reference: U.S. Pat. Nos. 3,639,242;

3,649,229; 3,649,659; 3,658,836, 3,697,574; 3,702,757, 3,703,536; 3,704,308; and
3,708,422.
(5) Interpolymers of oil-solubilizing monomers such as decyl methacrylate,

20  vinyl decyl ether and high molecular weight olefins with monomers containing polar
substituents, e.g., aminoalkyl acrylates or acrylamides and poly-(oxyethylene)-
substituted acrylates. Examples of these are described in the following patents which
are hereby incorporated by reference: U.S. Pat. Nos. 3,329,658; 3,449,250; 3,519,565;
3,666,730; 3,687,849; and 3,702,300.

25 The detergent inhibitor package of the present invention can contain
phosphorus, sulfur, chlorine, ash, etc. In a non-limiting embodiment of the invention,
the lubricant composition comprises less than 0.08 weight percent of phosphorus. In
another non-limiting embodiment of the invention, the lubricant composition
comprises less than 0.5 weight percent of sulfur. In yet another non-limiting

30  embodiment of the invention, the lubricant composition comprises less than 150 PPM

td

for example, less than 50 PPM of chlorine. And, in another non-limiting embodiment

of the invention, the lubricant composition comprises 0.35 to 2 mass percent of ash.




nformati on for Exenplary 5WBO U tra Lubricants Ex. 4 Ex. 5 Ex. 6 kv100
cSt] 10.82 10.81 10.86 CCS at -30C [cp]- 16250 6510 6470 HTHS at 150C [ cp]

0.00 0.00 Pol yner Concentrate 2 0.00 5.52 0.00 Polynmer Concentrate 3 0.00
.+ 0.00 6.44 Conponent 2 0.20 0.20 0.20 - 17 - Table 6. Performance
| I

[
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Examples

The followihg non-limiting examples, Examples 1-12, illustrate the present
invention. Various concentrates made by blending a first polymer concentrate and a
commercially available SN 100 Group I base stock at a temperaturé between 60°C
and 70°C for 45 minutes were used to formulate the different examples. Different
first polymer concentrates, Polymer Concentrates 1-3, were used to formulate the
different examples. Polymer Concentrate 1 is commercially available from Infineum
USA as SV145; Polymer Concentrate 2 is commercially available from Infineum
USA as SV265; and Polymer Concentrate 3 is commercially available from Chevron
Corporation as Paratone 8451. The kinematic viscosity ratios and the shear stability
indices (SSI) of the first polymer concentrates used in the examples are shown in
Table 12.

Several different grades of lubricant compositions were prepared by blending
various base stocks with the concentrates described above according to well known
methods and techniques. The viscometric properties of the different basestocks,
Basestock 1-7, used to make the examples are described in Table 11.

In the various examples, Component 1 is a detergent inhibitor package
commercially available from Infineum USA as P5224; Component 2 is a pour point
depressant commercially available from Infineum USA as V385; and Component 3 is
a detergent inhibitor package commercially available from Infineum USA as P6000.

Examples 1-3 are representative of SW20 lubricant compositions.
Compositional information for Examples 1-3 is shown in Table 3. Examples 4-6 are
representative of SW30 lubricant compositions. Compositional information for
Examples 1-3 is shown in Table 5. Examples 7-9 are representative of OW30 PAO
lubricant compositions. Compositional information for Examples 7-9 is shown in
Table 7. Examples 10-12 are representative of 0OW20 PAO lubricant compositions.
Compositional information for Examples 10-19 is shown in Table 9.

The kinematic viscosity of the exemplary compositions was measured at
100°C and 150°C was measured according to ASTM D445. The HTHS of the
lubricant compositions were made according to ASTM D4741. Results for the

various examples are shown in Tables 4, 6, 8 and 10.



Concl usi on 5Exanples 4-6 are illustrative of 5WB0 | ubricant comnpositions

- wth Exanple 4 being illustrative of the present invention. As expected,
Exanpl e 4 has the | owest HTHS of the exenplary 5WB0 | ubricant conpositions.
Table 7. Compositional Information for EXxenplary OWB0 PAO 10Lubricants
Component Ex. 7 [w/0] Ex. 8 [wt41 Ex. 9 [w % Conponent 3 12.00 12.00 12.00
Pol ymer Concent r at eT4bli@.37 CotpSitibn@DIrelmag6n Mmﬁplatryeswm Ibréeands 0. 00

Pol ymer Congentrate 3 0 00 0. 00 6.91 Basestack 7 2 00 2 00 00 Basestack 5
45. 05 48. 26| 47. 55 Basdsampnent3l. 04 Ex. 1 [wt%] | Ex.2 (wt%] | Ex.3 [wt%]
Component 1 9.60 9.60 9.60
Basestock 1 38.36 39.31 39.95
Basestock 2 46.90 47.90 46.63
Polymer Concentrate 1 4.93 0.00 0.00
Polymer Concentrate 2 0.00 2.99 0.00
Polymer Concentrate 3 0.00 0.00 3.61
Component 2 0.20 0.20 0.20

 Table 4. Performance Information for Exemplary SW20 Lubricants

Ex. 1 Ex.2 Ex.3
Kv100 [cSt) 8.56 8.66 8.73
CCS at -30°C [cp] 5570 5620 5440
HTHS at 150°C [cp] 2.61 2.71 2.77

5 Conclusion
Examples 1-3 are illustrative of 5W20 lubricant compositions with Example 1
being illustrative of the present invention. As expected, Example 1 has the lowest

HTHS of the exemplary SW20 lubricant compositions.

10 Table 5. Compositional Information for Exemplary SW30 Ultra
Lubricants
Component Ex. 4 [wt%] | Ex.5 [wt%] | Ex. 6 [wt%]
Component 1 9.60 9.60 9.60
Basestock 1 30.85 32.68 32.12
Basestock 2 50.35 52.00 51.64
Polymer Concentrate 1 9.00 0.00 0.00
Polymer Concentrate 2 0.00 5.52 0.00
Polymer Concentrate 3 0.00 0.00 6.44
Component 2 0.20 0.20 0.20




31.45 31.34 Conponent 2 0.20 0.20 0.20 Table 8. Performance Information for

- Exenpl ary OWBO PAO Lubricants Ex. 7 Ex. 8 Ex. 9 kv100 [cSt] 10.69 10.82

10.82 CCS at -35C [cp] 5930 5870 5670 HTHS at 150C [cp] 2. 93 3.14 3.28

- Concl usi on

Exanples 7-9 are illugtr.ative of OWBO PAO | ubri cant

conpositions with Exanple 7 being illustrative of the present invention.
expected, Exanple 7 hgapde. peMBmahled{fefmAdish ﬁ)’fmhﬁﬂﬂrmo%@g ubri cant
conpositions. 5 Table 9. Conpositional Information fo enplary OW20 PAO
Lubricants Conponent Ex. 10 [wt/0] Ex. 1Lubwicdmt} Ex. 12 [wt 4]
Ex. 4 Ex. 5§ Ex. 6

kv100 [cSt] 10.82 10.81 10.86

CCS at -30°C [cp] 6250 6510 6470

HTHS at 150°C [cp] 293 3.12 3.22

Conclusion

5 Examples 4-6 are illustrative of SW30 lubricant compositions with Example 4

being illustrative of the present invention. As expected, Example 4 has the lowest

HTHS of the exemplary SW30 lubricant compositions.

Table 7. Compositional Information for Exemplary 0W30 PAO

10 Lubricants
Component Ex. 7 [wt%] | Ex. 8 [wt%] | Ex.9 [wt%]

Component 3 12.00 12.00 12.00
Polymer Concentrate 1 9.71 0.00 0.00
Polymer Concentrate 2 0.00 6.09 0.00
Polymer Concentrate 3 0.00 0.00 6.91

Basestock 7 2.00 2.00 2.00
Basestock 5 45.05 48.26 47.55
Basestock 6 31.04 3145 31.34
Component 2 0.20 0.20 0.20

Table 8. Performance Information for Exemplary 0W30 PAO Lubricants

Ex.7 Ex. 8 Ex. 9
kv100 [cSt] 10.69 10.82 10.82
CCS at -35°C [cp] 5930 5870 5670
HTHS at 150°C [cp] 293 3.14 3.28




Conponent 3 12.00 12.00 12.00 Pol yner Concentrate 1 5.30 0.00 0.00 Pol yner

- Concentrate 2 0.00 3.23 0.00 Pol yner Concentrate 3 0.00 0.00 3.68 Basestock
7 2.00 2.00 2.00 Basestock 4 46.85 48.92 48. 47 Basestock 5 33.65 33.65 33.65
Conmponent 2 0.20 0.20 0.20 -18- Tabl e 10. Performance
I nformation for Exenplary OW20 PAO 10Lubri cants

Conclusion
Examples 7-9 are illustrative of 0W30 PAO lubricant compositions with
Example 7 being illustrative of the present invention. As expected, Example 7 has the

lowest HTHS of the exemplary SW30 PAO lubricant compositions.

5
Table 9. Compositional Information for Exemplary 0W20 PAO
Lubricants
Component Ex. 10 [wt%] | Ex. 11 [wt%] | Ex. 12 [wt%]
Component 3 12.00 12.00 12.00
Polymer Concentrate 1 5.30 0.00 0.00
Polymer Concentrate 2 0.00 3.23 0.00
Polymer Concentrate 3 0.00 0.00 3.68
Basestock 7 2.00 2.00 2.00
Basestock 4 46.85 48.92 48.47
Basestock 5 33.65 33.65 33.65
Component 2 0.20 0.20 0.20
Table 10. Performance Information for Exemplary 0W20 PAO
10 Lubricants
Ex. 10 Ex. 11 Ex. 12
kv100 [cSt] 8.83 8.91 8.93
CCS at -35°C [cp] 5720 5620 5540
HTHS at 150°C [cp] 2.70 2.80 2.87
Conclusion
Examples 10-12 are illustrative of 0OW20 PAO lubricant compositions with
Example 10 being illustrative of the present invention. As expected, Example 10 has
15  the lowest HTHS of the exemplary 5W20 PAO lubricant compositions.




Ex. 10 Ex.

- 5540 HTHS at 150C [cp] 2.70 2.80 2.87 Conclusion Exanpl es 10-12 are
illustrative of OW20O PAO | ubricant conpositions with Exanple 10 being
illustrative of the present invention. As9expected, Exanple 10 has 15 the

| owest HTHS of the exenplary 5W20 PAO | ubricant conmpositions. - 19 - Table

11. Viscosities of the Basest oTigbleBHs eiseusitids \of e B estoeksit 100C VI
Basest ock 1

11 Ex. 12 kv100 [cSt] 8.83 8.91 8.93 CCS at -35C [cp] 5720 5620

19. 70 4. 26 125 Basestock 2 44 49 7 36 130 Rasestock 3 19.64

Basestock kv at 40°C kv at 100°C VI
Basestock 1 19.70 426 125
Basestock 2 44.49 7.36 130
Basestock 3 19.64 4.03 103
Basestock 4 54.95 7.69 104
Basestock 5 17.61 3.98 126
Basestock 6 47.44 7.95 139
Basestock 7 18.79 4.26 138

Table 12. Description of Polymer Concentrates 1-3

Kinematic Viscosity Ratio | Shear Stability Index [%]
Polymer Concentrate 1 0.15 52.8
Polymer Concentrate 2 0.41 7.0
Polymer Concentrate 3 0.39 49.7

The shear stability indices of the Polymer Concentrates in Table 12 were
determined according to ASTM D6278 using polymer solutions prepared by blending
Polymer Concentrates 1, 2 and 3, respectively, and a Group I basestock having a
kv100 of 4.70 cSt. The kv100 of the solution was 15.0 + 0.2 cSt.




4.03 103 Basestock 4 54.95 7.69 104 Basestock 5 17.61 3.98 126
Basestock 6 47.44 7.95 139 Basestock 7 18.79 4.26 138 Table 12.
Descri ption of Polynmer Concentrates 1-3 Kinenmatic Viscosity Ratio
Shear Stability Index W) Polynmer Concentrate 1 0.15 52.8 Pol yner
Concentrate 2 0.41 7.0 Polyner Concentrate 3 0.39 49.7 5The shear
stability indices of the Polynmer Concegtrates in Table 12 were
determ ned according to ASTM D6278 usi ng pol yner sol utions prepared
by bl endi ng Pol yner Concentrates 1, 2 and 3, respectively, and a

G oup rhasgstock having a kv100 of 4.70 cSt. The kv100 of the
solutionwas 15.0 0.2 cSt.

1. An SAE J300 viscosity grade lubricant composition comprising:

a first polymer having a kinematic viscosity ratio less than or equal to 0.25and a shear
stability index (SSI) equal to or greater than 20 percent which is present in the composition in an
amount less than 10 weight % based on the weight of the lubricant composition; and

base oil having a viscosity index equal to or greater than 120,
wherein (1) the viscosity grade of the lubricant composition is 0Wx or SWx where x is 10, 20, 30

or 40 and (2) the lubricant composition exhibits an HTHS within 3.85% of the minimum HTHS

for the specific viscosity grade.

2. A lubricant composition according to claim 1 where the first polymer comprises a

minimum of 5 weight percent styrene.

3. A lubricant composition according to claim 1 where the first polymer comprises a normal

block copolymer or a random block copolymer.

4. A QW20 viscosity grade lubricant composition comprising:

a first polymer having a kinematic viscosity ratio less than or equal to 0.25 and a shear
stability index (SSI) equal to or greater than 20 percent which is present in the composition in an
amount less than 5 weight % based on the weight of the lubricant composition; and

base oil having a viscosity index equal to or greater than 120, wherein the lubricant

composition exhibits an HTHS within 3.85% of the minimum HTHS for the specific

viscosity grade which is 2.6.

5. A lubiicant composition according to claim 4 further comprising a second polymer selected
from a group consisting of olefin polymers; hydrogenated polymers and copolymers and
terpolymers of styrene with isoprene and/or butadiene; polymers of alkyl acrylates or alkyl
methacrylates; copolymers of alkyl methacrylates with N-vinyl pyirolidone or
dimethylaminoalkyl methacrylate; post-grafted polymers of ethylenepropylene with an active



-20- CLAIMS: 1. An SAE J300 viscosity grade |ubricant conposition
conpri si ng: a first polyner having a kinematic viscosity ratio
less than or equal to 0.25and a shear stability index (SSI) equal to
or greater than 20 percent which is present in the conmposition in an
amount | ess than 10 wei ght % based on the wei ght of the | ubricant
conposition; and base oil having a visgosity index equal to or
greater than 120, wherein (1) the viscosity grade of the |ubricant
conposition is OAN or 5W where x is 10, 20, 30 or 40 and (2) the
| ubric t m
s 1 aobp ATk A SRl et b A o B
accor daln@mﬂmndlamlmnsl where the first polynmer conprises a mninmmof 5
wei ght percent styrene. 3. A lubricant conposition according to
claiml1l where the first polynmer conprises a nornmal bl ock copol yner or
a randem Riveieknt CORPHAHB accorflingho QMEA AMuBEQTbnyrigh@ddeletflen iRibitor package.
conposition conprising: a first polynmer having a kinematic viscosity
ratio |l ess than or equal to 0.25 and a shear stability index (SSI)
equal %0 I I
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equal to or greater than 120, wherein the |ubricant conposition
exhibits an HTHS within 3.85% of the m nimum HTHS for the specific
Vi scosg to/[uBfiade ciipssitidnSacdorling t&clain b ikliet asthpisidOpdur ipoint dgeessalitng
to claim4 further conprising a second pol yner selected froma group
consi sting of olefin polyners; hydrogenated pol ynmers and copol yners
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| ubricant conposition according to claim4 further conprising a

det er gent ialFs®HPH BRvipse RigeRsity llﬂexﬁq‘ll%ﬂ?‘i’rc?é?ﬁteréﬁ?p@r tion according to
cl ai m G, WRRHE! Dnbdierafl6lh gf hoﬁ'mhl?lﬁet IﬁBn&ﬁF&%%sitén%@%ﬁHﬁn 0.08 ¥ight
anount rangi ng Pron19 6t i ercent of the |ubricant
conposperéennand Be coﬂncbmttﬂ’nouaﬁsulﬁm nm‘@sw thmﬂES astabt piTePtt o claim 6 further
conpri sing our r essant Sd,t r
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Vi SCOSHTHS fatthOsjeeHR xﬁié’taﬂtyogla(ﬁﬂwﬁlbh Is@ 9) 25 and a shear st ability

i ndex (SSI) equal to or greater than 20 percent which is present in
the conposition in an anount |ess than 10 wei ght % based on the

wei ghtypf tA g.xblngg{t cSﬁBBsﬁ&'f%@@diﬂgQB clafR 9 whePaS theWabe G1BNIMTisds a Group III
V|5005|ty i ndex equal "to or greater than 120, wherein the
concertasastodnandforparoph &Y beseistockhe | ubri cant conposition is less than
0. 08 wei ght percent and the concentration of sulfur is less than 0.5
wei ght percent, wherein the |ubricant conposition exhibits an
HTHS within 3.85% of the m nimum HTHS for the specific viscosity
grade which is 2.9. 10. A lubricant conposition according to claim?9
wherein the base oil conprises a Goup Ill base stock and/or a G oup
| V base stock.






