- 10

15

20

25

30

35

| MPROVED VI SCOSI TY MODI FI ERS FOR LUBRI CANT

COVPOSI TIONS  TECHNI CAL FI ELD The fol | om ng di scl osure
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requirements of both low temperature and high temperaturé performance and are thus
referenced to both the relevant grades.

Shear stability is a measure of the ability of an oil to resist permanent viscosity
loss under high shear - the more shear stable an oil the smaller the viscosity loss when
subjected to shear. Polymeric viscosity modifiers, which make a significant
contribution to kV 100° C., are not entirely shear stable. Such polymeric viscosity
modifiers are characterized by a shear stability index (SSI).

An oil or additive that exhibits relatively high shear stability will have an SSI
that is relatively . low. Typically, higher molecular weight polymers used in



An oil or additive that exhibits relatively high shear
stability will have an SSI 35 that is relatively | ow.
Typi cal 'y, higher nol ecul ar wei ght polyners used in |
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more than about 1.5, and a thickening efficiency of greater than about 1.8, and wherein the
amount of additive in the lubricant is based on a total weight of the lubricant.

In a fourth aspect, there is provided a fully formulated lubricant composition
comprising a base 0il component of lubricating viscosity and from about 5 to about 30
percent by weight of an additive comprising a shear stable olefin copolymer

derived from a copolymer



conprising a base oil conmponent of |ubricating

viscosity and from about 5 to about 30 percent by
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the vehicle a lubricant composition containing a base oil and a lubricant additive, the
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| ubricant additive conprising a diluent or carrier oi
and an anount of shear stable olefin copolyner
derived froma copol yner having a nunber average
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| ower ethyl ene containing copolyner, e.g., a copolyner
havi ng an ethyl ene content in the range of from about
40% t o about 55% by weight. In addition to the shear
stable ol efincopolyners, the disclosure my al so be
applicable to shear stable star polynmers based on
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is a graphical representation of an ol efin -copol yner
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baﬁéri\? g‘ﬁﬁ“ﬁ%@@?&'ﬁ%‘ﬁ(}”@ﬂ- THE PREFERRED EMBODI MENTS As
used herein, the term "hydrocarbyl substituent" or

"hydrocarbyl group” is wused in its ordinary sense,
BRHLE RESCRIENTION Oh THE DRSWBIGS:l ed in the art.

Spegi fica it refers to roup .havi ng_a_carbon '
at o%}“&hﬁe}éﬁf‘%esa”c“f’ Bgtages ?fﬁ‘é‘g fH*%Pémﬁnﬁ%‘é@‘ﬂ Yecame apparent by

. refORIEE W Bl BOL PG h %@%@g%%@%ﬂﬁ&ﬁ@ﬁﬁ%ﬁu psidered in

character. Exanples of hy groups
conjunction with the following drawings, in which like reference numbers denote like

~ elements throughout the several views, and wherein:

- FIG. 1.is a shear stability index profile of a mechanically sheared olefin
copolymer according to the disclosure;
.. ¥IG. 2 is a polydispersity profile for a mechanically sheazed olefin copolymer
according to the disclosure;
FIG. 3 is a graphical representation of a viscosity profile for a mechanically
sheared olefin copolymer according to the disclosuse; |
FIG. 4 is a graphical representation of an olefin copolymer ﬁccording to the
disclosure in a process oil illustrating a change in viscosity during mechanical
shearing compared to conventjonal olefin copolymers prepared under a high A

temperature extruder shearing and direct finishing process; and
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(1) hydrocarbon substituents, that is, aliphatic

(e.g., alkyl or alkenyl), alicyclic (e.g.,

cycl oal kyl, cycl oal kenyl) substituents, and aronatic-,

ali phatic-, and ali cycl ic- substituted aromatic
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| t 1.5.
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nod-RIrGAkhoh substltuent will be present for every ten carbon atoms in the
hydrocarbyl group; typically, there will be no non-hydrocarbon substituents in the
hydrocarbyl group.

In all of the embodiments of the disclosure; a particular lubricant component
or additive is provided. The additive is referred to generally as a multi-functional
viscosity index modifier. Specifically, the lubricant additive includes a shear stable
olefin copolymer derived from a copolymer having a number average molecular
weight ranging from about 15,000 to about 500,000 or more. The shear stable olefin
copolymer may have a shear stability index of less than about 40 and a polydispersity
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have nunber average nol ecul ar wei ghts of from about
15,000 to about 500, 000; preferably about 20,000 to
about 300, 000, and nore preferably from about 100, 000
to 10 about 200, 000. The shear stable copolyners
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™ ‘*2 ERENER Grapd BRILAP ML BT & popipater s

“pdEydisperyini.’t Shitablé oofirabpslyérs Gavé 9a5p(ﬁydlsﬁ@31%b6fl lesS3hdn 10,
i n honogeni zer. 25 Accordi ngl the term

pra%q.r%lplgtl?s\%‘uyl [ (ﬂﬁdt@‘i’l‘ﬁﬁé’\r%\fﬁﬁbb’ ‘4 geless Abe Epbard (Me/Ma) efithe
co;ﬁalyrﬁ@rgﬁ% tHeHbiffed! Bg Ghd Weﬁ 1&%@){1%&1519@-]?43 OWapHﬁ_HRﬂ.e osmometry

shearing process for shearing cop
(Vﬂ'ﬁhmwbmm‘ ous@letrynartcgel g}eﬁn%ﬁmﬁmyorbﬁo anphy. yID’Be shear stable

abI d veI ressure in excess of 500
conghihS B%Yeds‘ﬁ% ¢ RR ComelymBFR THF GcPRbHispeTSity of less than
0r§ﬂ@]@gﬂ@gt;9 30 high, shearing action upon rel ease of

sai d pressure. Typical of the honbgenizers which may

be Insggnenle Shbﬂrssiahifs tdpelynype fogingeatnapmad Iryngesef] niglecular
roducts and i

weigE e GRSkt | el wplgieal shearing

CorﬁQ:ﬂﬁ@htﬂ A% polyses BRdaring is @Bﬁdﬁ&qeéittbﬁﬁéﬁnﬁ\&daﬂdve %Qut 100° C.
oaps. The copol yners may be sheared using 5 tiple

(Zl%aEé a8 apHEEugan @ﬂﬂﬂ@rmg%ﬂﬁﬁ z &y, cdnpiaste gheapihng otfrtbermamumers
bout ses h t he n|z e o

eyl B aitbra P IR BN HR R an A, B . @12

F), rtmpﬂlﬂy&ﬁofﬂ’ gbvut ssmzl @5 NG /oy Bsﬂncc:fil_?,lsy quiﬁ at b RRizer.

rocarbons including cyclic, alicyclic and

Accor ingly, the term “relatively low temperature” means a temperature below a

temperature used in a conventional extrusion shearing process for shearing

copolymers.

The homogenizer used in the process may be any type capable of developing a
pressure in excess of 500 pounds per square inch wherein the product is subjected to
high shearing action upon release of said pressure. Typical of the homogenizers
which may be used are those of the type conventionally used in the homogenization of

dairy products and in the preparation of emulsions utilized as polishing compounds,

cosmetics, pharmaceuticals and liquid soaps. The copolymers may be sheared using
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5 acyclic, compounds containing from3 to 28 carbons,
e.g. 2 to 18 carbons. The ethyl ene copol yners nay
contain fromabout 15 to about 90 wt. % et hyl ene,
preferably, fromabout 30 to about 80 wt. % of

m@tpK! SR8s ARchAOHE IRISREBR, Yot %ﬁ(%mbt%aﬁomam 2/ Whout 10

% et hyl ene. The copol yners rmay al so contain from about
Pasgs thsowdiothe hemogemtizeryy, preferably 20 to 70 wt. % of

one -Qr e C3 to C28i eferably C3 to C18 re 10
prefer a'g%;m & p?%’”ﬁ og,?’ezﬁ%i df JE‘SBE%“WB}ZS"C 4yoRE prepared from
et @fceiraibtiiylehiondy ehebirbed HSARUaIRE Sn@hdiaE YtEO IR iC and
er

propyl ene are nost preferred. However, ot
acylich gompapndsscontdinias| feom B o 28ecasborsy oy 2ete 18 catlomm  The

C | , e d.,in nbi nat.i it
et SORMATRS ol AREP AT SOI AR 10 ctyins
prdfetabbp Gbynabont 30 ©.aboul FEWHAS of bthlylche CanldGhodt ipfafé@Blytiess than
1-%§nte9e, 1- hexene, 1 -heptene, 1-octene, 1l-nonene, 1
abqug 79ate riecth¥ene. . Tha dopolymens may alieaiontas) Kpmaboak | (hiv,about 85
S44C Rt At =SBt hyk- | -
A By TR o B0 G or ) DRI 0 oo
predemblyysl th €jis, emeaturbieddtydrocadiods, preferabbsalpheclefiiis. The
used  herei.n, unl ess otherw se

t erm copol ynme S
i ndi 88?'3’HEC¥51 ok phaisge apd AR FHST ate mast ApTyfeidowever, other

alphRo QIR ISUITRIS in giage of PlopSidng! 18 erRNEL ?@ﬁ)@%{%ﬁ, o to be used in

al pha-olefin 2 nd/ or & non-conj uga in or
combiupiipre withf ethyleire aticb peipylement flymmaferpblymebetetrsgdymer, etc.,

i AT EEPAEAE e YRR, PlocR T onc, 1.

deceh@l art; eilkGtirgtched dHam QlaldleSRD Uu¥AeLsS 43h&h PPt -pentene, 4-
materially changed. The “ampbunt of the non-conjugated
metyhil drerpnda T medgalpenignet, ddndimnatdrh-pérsene, @nd 6tweglheptene-

1 éw'%drﬁﬁ&%r@@ﬁf ré%rfeferabl y about 1 to about 7 nole
" petcent,

aséd on the total amount of 25 ethyl ene and

- al plihe aémi icopplyeee k. uddd ph@s@N tualdsy tR%IR gRli@ked, includes
non- conj ugated di enes that nay be included in a

terROLYIRESy PP EICt dniStRoAYFS, ehai Af atidstiecarndi Enes alphetplefin
andf$t & ndnREAACLER Tioldfi> or MANAE BF Shol aRMAREAIRA Thay also be

usetle Sadh enteriab, Maylcoretihyhinds fmowdtadi ether olefinic monomers so fong
nd the m xed 30 isoners

-di net hyl -1, 7- act adi ene;
s (p _gasrlﬁ g_ﬁ%&ﬁ?%é 96 B ol SoRelgmermR@o! glafrgially chpgged. The
i - A, A .
om0 B o R 015 B, BRI B 05 1020 e
peregn;j prgfecaldy aheustehég abdutal inydle peroprimpsd bdehe total amount of

cl ohexane;, 3-allyl-cycl opentene; 4-allyl-cycl ohexene

eth)ﬁ%‘be é’%—%@&‘?@ﬁ'&ﬁﬁgﬁ:— (4-butenyl) cycl ohexane;

mul R?‘r&eﬁﬁki@e ek AApIRYE bE NEhIENALRRE iHeE A Snay be included in a

4, 4-di cycl opent enyl and 4, 4-dicycl ohexenyl dienes;
terpalyimer- fiohedealstraight i chafnusiegiclandliees such as 1,4-hexadiene; 1,5-
heptadiene; 1,6-octadiene; branched chain acyclic dienes such as 5-methyl-1,4-
hexadiene; 3,7-dimethyl 1,6-octadiene; 3,7-dimethyl-1,7-octadiene; and the mixed
isomers of dihydro-myrcene and dihydro-cymene; single ring alicyclic dienes such as
1,4-cyclohexadiene; 1,5-cyclooctadiene; 1,5-cyclododecadiene; 4-vinylcyclohexene;
1-allyl-4-isopropylidene cyclohexane; 3-allyl-cyclopentene; 4-allyl-cyclohexene and
1-isopropenyl-4-(4-butenyl) cyclohexane; multi-single ring alicyclic dienes such as

4,4-dicyclopentenyl and 4,4-dicyclohexenyl dienes; multi-ring alicyclic fused and
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bri dged ring di enes such as tetrahydroi ndene; mnethyl
t et rahydr oi ndene; dicycl opent adi ene; bicyclo (2.2.1)
hept a- 2, 5-di ene; al kyl, al kenyl, al kyli dene,
cycl oal kenyl and cycloalkylidene norbornenes such as:
brigkay ! r bgi-neney, hyl - 2- por
DU LGRS O ARG BLLY b TR omdcne

digrchpentpdice; n dmd@@me n(@ 2. B)— (}szw@ Bafient; e alkly), 2-ati@hbl ﬁﬁlk@'hdene,

n ycl I|d r bor nene; nor bor nadi ene;
C@Pg‘kﬁ eé“i1 ’?’ﬁ’ée sHEBPIEhe sach| &F i Ahybprhereene; S-
m&ﬁ&leﬁlﬁ&ﬁﬁé’tﬁﬂ@dn&{)@fﬁeﬁ@e ﬁﬂ{&'fg%h 1eZ@b1ddRe@l1-2-notbornene;  5-

et’hyl ene- propyl ene nononers yl €éne- propyl ene-di ené
pr‘?ﬁﬁ’ﬁﬁln%ﬂgrbosttﬂylﬁe Re@reopentenylitioomtosenst arde Aesycbhpx ditene-2-
ﬂp rbqgg the like. 10 Ethyl ene-propyl ene or
? % %?%?lﬁ “copol yners may consi st of from
abo@q)ealﬁcmy ah@%eﬁoSMegbkﬁﬁe&@%mm&t Hﬁé?eis@ deAded M the
about 85 to about 20 wei per cent
PolypwiZatief | ¢f vmetlh'lﬁtnﬁ@rw)g'ﬁ@r r eﬁomfght rethtylers- mepyigle—dlene

AR SR Al BBl i

023 Edi)ﬁ)dfm-mbﬁfdem: owihighct taq)lmzﬂeﬁrp fc@fxﬁgﬁﬁﬂ; a9 p@hhﬂspaﬁ from
fron1about 50 to 15 less than a t 70 weig

ab(ﬂlé 1eda vt wisiebi percamotihylse: ped Fpmugbozb Shde gh@ut 20 weight

PSS, P A E SR BRI BLRHL B IOBIREE p oous o

abawe 7§ heigier et ethlyidnenad &ﬂﬂl Bbaun 3o uibodb23 ereidh® percdit of a

wei ght er t to C23 alpha-olefin. A so included
Cs Jisiie ke ol i"ﬁﬁwﬁdpg}%?@ forsf! nraReTHgnt heing e about 50 to
lesS AR |a§mﬁ|7@fd/51 ght3Rr &APQLYIRE g%@ﬁodﬁ@ %g% DSt BBl ghe Pefeent C,

those ol efin copol yners” wh ave been
to Eurrdphacelafinzaed thy mmaps:f@‘tedaprbmenabemglﬁcgn about 55 to about

rea tion o raft . pol riz t|on ctign. Such
65 S0 el ePyRaF aha Rom) Mt 2B o atul §5 Rl resreihgado Cas
alpsi(,bldﬁgd inthe art. Gaft nononmers for

functionalizing olefin copolynmers are the derivatives

of Al intludehameng shelm@ﬁn corwd waiers dohonlying chargreansiable olefin

S drlde r c or ., methac
corsirt s TRGFPELRBNE bl upoBS kb cPlpoliien G Fave been
funlcmdﬁﬁ‘l{mzede bk nagdhst & &l’fﬂ:&eradﬁ%l It réaﬁtlbxh%rae{ braft polymerization
ypically, acrylic and nmethacrylic acid erlvaplve

fea%tmt aryeherafied gopobaness arcgthemsel venyell é@pynlty thysefskilleddn the
art.@noNg the group of acrylic or nmethacrylic graft

nmononers are glycidyl nethacrylate, nethylacrylate,

met Gydfﬂmbhame;sl fak é’uncti%ﬁaliﬁiﬂg olefinhespoyynaére agd the derivatives of

i ro nethacryl and acryl am de._ Anot her group
ﬂfﬂg G ER %W%’é’ﬂleé%s &, tpaleigranhiyendg, | aseylic or

me&ﬁ&yﬁc acid, or their esters, graft monomers which are likewise known to those

ole

skilled in the art. Typically, acrylic and methacrylic acid derivative contain 4 to 16

~carbon atoms. Particularly preferred among the group of acrylic or methacrylic graft

monomers are glycidyl methacrylate, methylacrylate, methylmethacrylate,
ethylmethacrylate and aminopropylmethacrylate, and acrylamide.

Another group of graft monomers which can be used to functionalize the
olefin copolymers are vinyl amines containing 2 to 25 carbon atoms, and preferably
heterocyclic vinyl amines. Such amines are themselves known as functionalizing graft

monomers and include allylamines, N-vinylpyridines, N-vinylpyrrolidones, vinyl
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ol efin copolyners are vinyl amnes containing 2 to 25

carbon atons, and preferably heterocyclic vinyl

am nes. Such am nes are thensel ves known as

functionalizing graft nononers and include
1ao@1d1s4lxaﬂyleﬁsazdhbswwwjmamﬂ&em lb&n\y'nmé&ms Q| ﬂeg%&&ed by 2-

Vi nyl | act ans, Vi nyl car bazol es,” vinylim dazol es ang
Vlf&ﬂmfgﬂd@ﬂﬁ: é‘é‘@lf@@)ﬁ@llﬂem egeylt @@rctigct@n, \h\mwlpyudamlneallylamme

4- et}ﬂ#’lny lkfﬂ'ﬁglitg%zo% ’ I \{IW é?}ﬁb éuc%tgrgﬁ monomers are described in

azo
deﬁhlrmtlmsl Pht: Won il 3406800 R (ﬂ@ﬂoé?rrcy bNWhEd RaaedBoradCherein by
raft nononers are described in detail in U'S. Pat

TeIRGCE | 340, 689 the disclosure of which is |ncorporated
her aigny QM 51%1’9&%@& %P(t t’ﬁésel ]g]klmzd B}ee ap pc_r)tﬁgr 9 ?{ OINErS

t hose Skl Ied
de&lbebed iitvettle i pridr hart pisi Qiitablit foasmﬁtudrﬁbtlﬁgf@léﬁn copolymers may

functionalizing olefin ép polymers nmay |ikew se_be

lkEREISE b A s FIESRIAFGS e WEFSBRIGEEFUONn xRS of such further
vingK @Hﬂﬁbgﬁlcﬁf aré U vflrw'lti‘llgﬁ%s ?{ﬂdanr\]/FP&%gP RBa&" & I‘%?esent d by

vinyl “silanes and vin enzyl s as repre ent ed

Vmwﬂmthmcmxlanc,l rvmyﬂ:dmghsrcﬂllamglam, nyihdbetAyfchiddrodeosinl athe, like.
Furt her

b | ch dt li k
?F?fﬁ{f) 8RS Otfm'??}fﬁ %{E‘PB 84 3’:‘?83‘5‘?’5@(6 ABiEhed &n B3 Pat. No.
4 3d0639 ithedistBside of whath-is NRorpofatddRetBD fy fefifefliescl osure

of which is incorporated herein by reference. The
shelhe shegs| stabde eldfm ceppdympereof fe ehbodimsodi desntibed herein is

her ei eousl i nco t ed
aASRELARROISIBd Fyeo ST AL SRRt pTRE S - abq Qetin
copohdry fRky Hayadtaed aﬁ&%ﬁ%daor et hbricatind @il WbhipedtibAY %! one
odi ment, however, the copol yner

osition. In one e
cmpad PR HER gt eacapubararit (BRI WG atsubHRRRIl pert, normally
hq\llﬂ Q)lﬂ%eﬁlul@ﬁﬂ@éﬁtcsu?ﬁ agqgﬁleﬁaf%kl @?ntﬂétpcegﬁl és&m | stetrhra}'t&]lcarboxyhc

|carbok

ac@)l, kyptha,edk (leted . (e.gCI@Q, - C23 al&b{lﬁ}ﬂe)lzéiﬁmtﬂmﬁme er’lyﬂaﬁaetoOﬁmn an
additive concentrate. The shear

|l ene to for
addifve fomortens. n b 5 sy Fible el Ba ropalymen sorgoniraieotualiy contain
frorf Qubuel; &9t AY0dicy QBGHE aifita By, wei ght di | uent ol .

In the preparation  of ricating oil fornmulations it
i s lootegpreparaiosii o€ Ittgicaling pddfeemutdienaddist tamsionrpradiize to

SRR B I N

I I r
hydﬁfdﬁﬂfons:ﬂl té:z% n%n?r%l Mﬁgfgatg%?&@ dr}a’ort%és}%ﬁﬁable %Bﬁ%fht BL&dly these

may by we
Oonpmaia@ana}nbe addedpeith Qé)ﬁtto 29 mytsmwgmghtoff 1t1mcaamig|d11 e part

by PR Pud bR LTSRN M se s e BAERE RS o
oilsi SIHeOpIHW dﬂ&nb@ﬁﬁkégn of @a‘;urg@ §s YfiaRd $he ﬁ@fdﬁhgaif%hé SSSous

diffi and awkward as well as to facilitate
materals dgss iffculiiang emdivend jag well as to facilitate solution or dispersion in

the final blend.

Lubricant compositions made with the shear stable olefin copolymers
described above are used in a wide variety of applications. For compression ignition
engines and spark ignition engines, it is preferred that the lubricant compositions meet
or exceed published GF-4 or API-CI-4 standards. Lubricant compositions according
to the foregoing GF-4 or API-CI-4 standards include a base oil and an oil additive

package to provide a fully formulated lubricant. The base oil for lubricants according
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the final blend. Lubricant conpositions made with the
shear stable olefin copolyners 30 described above are
used in a wide variety of applications. For
conpression ignition engines and spark ignition

o ARTHBERb b s bl S BPrERinzoq by ielPIRem myforal lubricating

oildPhyrfthetié 16bAQAL dSls dﬂldbﬁﬂ)ﬁﬁﬁzﬁ tRQEPOS KhiP BEsAGTEO S HRE those
to the foregoing G--4 or API-Cl-4 standards include a

copeidionally amplayedoiar  erattkedse e lubpaticey evilso fm opadeigajted and

a u ca The base .oi
Co{nﬁte%sx‘gg?] gc}clzlger |1n£g)g l-gls? 18 HESs SR 3 o "](%%mglﬁﬂ%lalndo’fm(’k
enkiuby, inaink g viBeaisditsy) saliea! egd fevenat ur al
Iubrlcatln ojls, synthetic lubricating oils and
m xtNiwal eifeinslide 2nipal dilscmdoyqestapleceilsde. & Hesstor oil, lard oil),

hqfﬁfan\b%{%k@ﬂabhy ﬁgpgg%rsﬁefﬂl%dﬂse%ﬁ@&@até&l By &éia't&%te%' | Sineral

or "spark-ignit conptr essi on-ighited
hilgoatios bilonf érgpaefinics ualbhthsma ahd rmhed @alaﬁﬂu&-huﬂhhelﬁc types.

marj ne.and .rajl.road di esel engines, and the
oifs ‘%é‘r‘]bfm{lﬁ% Xisceity eﬂﬁ%fi fige ca# Aahaly ps alsegrsgi bpsgopids. The

syhéie (BrRatin cﬁ:%% Q.fse@'lh thllsa ﬂvéﬁ'tll)ﬁ’mcllu a4 @Féﬁ? ntber of

oils and orefined, sol vent- treate or ac
comm@styausedl smtheuathydg)cmﬂos afs, twmclpmdaicfeg bhic are not limited to,

t h ffi h t
poRe el rHkuPH G RELSs: 1P faf  Dete rebimebansmobmers
p?dmh@fsadxﬁ aérﬁﬁauu@,em@}eobq&ge ®hd Sermlt® HYRrGHNLRSIHChave  been

ubrlcat|n oils used in this invention |nclude one
m ﬁw htiors sthepificytiansetd, espers bédicerboyioacdbend silicon-
% S whi ch include, but are not limted to, _
bas dos :
pol'y--al pha-ol efins, alkylated aronatics, alkylene

OXI tallp ofostnelatd hfbhedirﬁ§| WIREStionallP p&in\ﬁﬂﬁr gn adiditive package,
derjvatives thereof here the term nal éaroxyl gr oups
refegertoisesin app é%SP?réfalUb@hlb'é‘?rdﬁckﬁlg.ﬁatrlmrpac geethiat walhsupply the

ch £&endsﬁ§§ Shat %{J | %}9&?%&3 ?}%lyaet% gtg%ﬁh%ﬁogsnd Scﬂl abf:eofbl :?ckag?s are

ased oils. rrcants convent ona

descobedaifor exampdeiin (U8, Paekialyes. 5,rzeﬂ eu efld tQOIE0H) Hoexdnple.
package, that will

dlsp rsant/i iLtor p e or
pﬁx? BRes o 2 t?éﬁ&&&eérlpgwﬁ phiRE %ﬂdétﬂfeeamlﬁaéa TR qkﬁ@rgents
dishE a bl gDl Cc cr
ISIBex aarr?p%l eﬁcﬁgﬁ %%ggtée nst%all\lg‘sN@ﬁ 5%%‘355 0 an(%ﬁ 301}8 ,O bitors,
lubfioity egentpl mist Eﬁllﬁt‘mmgccu‘l'tsldly pdsbitfs, adiaintlbiviess, ivistositle dndex

DY ST oM | SHEta! SELESS RO el o B Ross skille
in heam ki kR f)&fe?ably |dsl&f i 'cbﬂvéﬁl%ﬂﬁlsam&ﬂﬂ wiltiHR! dRfidves and

corrosion inhibitors, denmulsifiers, viscosity index
compysrivne describediherbio. like. Several of these conponent s

ar Ced% e!xlamppeowfﬂés(s) d}srﬁgrggntg l1<ncludee an oil soluble polymeric hydrocarbon

backbone having functional groups that are capable of associating with particles to be
dispersed. Typically, the dispersants comprise amine, alcohol, amide, or ester polar
moteties attached to the polymer backbone often via a bridging group. The ashless
dispersants may be, for example, selected from oil soluble salts, esters, amino-esters,
amides, imides, and oxazolines of long chain hydrocarbon substituted mono and
dicarboxylic acids or their anhydrides; thiocarboxylate derivatives of long chain

hydrocarbons; long chain atiphatic hydrocarbons having a polyamine attached directly
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in the art and are preferably used in conventiona
anobunts with the additives and 25 conpositions

descri bed herein. For exanple, ashless dispersants

i nclude an oil sol uble polyneric hydrocarbon backbone

havi.ng .functional .groups that are capable of . .
G G g RHBT ok E e RE i« tomg hatn
subytRti@d lph¥nol b1 BrEREEHAIRLE PIPfalISSeRPolBimiAb cohol

am de, or ester polar noieties attached to the

pol yAEealie Kihehitors for emtiokidants bedulgi thg tgadsupy oftese stocks to

S;..3 | san may.. be, fqr. ex | e,, se] ecte
AERS S LB RER SR e R st e SRR o S st of
oxiddatidessucAng U@z bnd@armdsh-lileN Gedias el GeAl R8faces and by

.substituted nmpno and dicarboxylic acids or their '

VISGORNY BT Sueh pedetmmdphiiiergmciudgthindesedophenotsy alkaking earth
_ bt . . b havi na.
mENAEAS q{fbﬁfayclghén%p %1%&3&9 hgﬂng f}ﬂ%fefaﬁ)g g{s g? a(Ea] a garﬂ%g ?ﬁ{alc 'f}gcuns,

a polyam ne attache i rec
Cabmmh : emah?fgamlpauﬁﬁﬂmd taf]hlésslrﬁiédolﬁ]n}b;ecpm?gaﬁ Irfmg @uhgi@ad phenates,
chai n .substituted phenol wit or mal dehyde and a
phﬁﬁﬁ&?ﬁ‘t‘l&wz@ae Pol )?‘a\]lﬁ‘%g ORYHRE4BAIS, nHRlgslfrgs oresters,  metal
thidBirb&htdanha diPdyes]ed f BEPGKS
degériorate iﬁ servicgﬁﬁﬁfgﬁ&@gﬁg%ig??%%%%kggﬁ‘%gglku'}kl
4,%vi8%8nced by the products of -5 oxidation such as

sl udge, and .varni sh-1j ke deposits on the netal surfaces .
andqﬁ‘_\?t vi“_g’d]?)lg(?r?y Sﬁ*’eS(EEh. frafic hth6xi AP orFoPNRlERg ¢ §f s nonionic
polydsyallifiehd REBORIamhefelsSthe@bK ?ﬂdlﬁ%{}%ﬁ{yﬁéﬁgl Bls %ﬁ% g_a%ionic

of al kyl phenol thioesters having preféra Gto
alkyl gylfonsq gradscmay heusedeal ci um nonyl phenol sul fi de,
es and sul furized

ashle Er?laﬁi alfmdcix%lt l'(')gl g dgrrr]uel sy Plgz%odn%%f]{) wblafh g?gd? : % %Ise’ferred

phosphosul Turtzed "or “su

~ dephb#pingr cenpesier i3, des@itad AER B3OS2? bamp Sstamed by IleactNiglg an

s?l ubl e, copper conmpounds as described in U S Pat. o
alioyleng pxdsowitipasraddpeti dhtaineds by stasting @ His-epertifie withoupolyhydric
BRI I Bl : | QW | yoxyalkyl.epe pol s_and, ..

acest ers t erlg%1 1’99%}{&%530%/3%% gan%glghﬁe/orﬁoeﬁ g?eagl 'gﬁ?%sﬁi/&acuve
ingsgdigt. utdaoniteob@Dobtomys hesyzedtivd hpfediemlid carfeniaht. of

a demul si.f 'ngﬁco oagnt_nay be used. A preferred

deniPY] I_?%}?‘%?P ?Pﬁ@ra@_ nyige fawn phBbeiodl fippv gmprogers, loper the
mihiSnRP ERbR8H Yt ARG HRINAR wifl! 6P EarPBe H6urdh ¢ Ry additives

adduct obtai ned by reacting a bis-epoxide wth a
arepwkN Hypewing  Tapicalhof thoEhexddeivel silficle inphouw! theblowu s@gpoiture

-l evel. naot . xceegin -1 % active ingredient. A
i et ind dhif §E 051 Bo o dorals Srmgratslyod AFRgHE dFRelymers,
polyglkoRivaeitiAines adPhEGHE, poi nt depressants, otherw se

nown as |lube oil flowinprovers, |ower the

Foam control can be provided by many compounds including an antifoamant
of the polysiloxane type, for example, silicone oil or polydimethyl siloxane.

Seal swell agents, as described, for example, in U.S. Patent Nos. 3,974,081
and 4,029,587, may also be used.

Each of the foregoing additives, when used, is used at a functionally effective
amount to impart the desired properties to the lubricant. Thus, for example, if an
additive is a corrosion inhibitor, a functionally effective amount of this corrosion
inhibitor would be an amount sufficient to impart the desired corrosion inhibition

characteristics to the lubricant. Generally, the concentration of each of these

additives, when used, ranges up to about 20% by weight based on the weight of the
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m ni mum tenperature at which the fluid will flow or
can be poured. Such additives are well known. Typical
of those additives which inprove the | ow tenperature
fluidity of the fluid are C8 to C18 di al kyl

A " t. r

A YRS A8 R BOLAIFI fomabopt 0 i s 2%
byoaiighyeamt avindeth Hodirem uboarpoive ds abdie 108 Bgwaikht based on the

anti fQamant. of the polysiloxane type, for exanple,
W%Qﬁtiogaﬁggg‘?‘?a“&g WAOPHORECRY | si | oxane. Seal swel |

agents, as described, fon le, in US. Patent Nos.

3,974,081 and 4, 029, 587,E£§rgﬁl so be used. Each of

t he Foor édlyi fogmabitkid lvbesant whmposiens wies: maddlamt thee viscometric

unctional l.y effectiv 30 anmount to inpart the
any B i 8 EFTRCELCSt BF e CPUBYT QUK Wereh ag?P?rSF- Each of the
luikamiloMpdsftiodd codicl 'aVc%nbéltﬁ'mﬁl?bf E&dk‘ﬂ@e bRRIdLE 91 peflent by

functionally effective amount of this corrosion
weight pbihedubrgant eprhpositiona therdd] pagkégecioptainddoconmpaticnak dneounts

i red corrosion j.nhibition haracteristics.to the
of Rl R FoP SR Al S B RS Frogifely Bt ufesits, and
antidxedadts. ale fonvieRtion8ko b&REined ANGLD. IUfert&hit BY bl Q¥uboint

wei ght based on the weight of the 10 lubricating oil
deprgispefs Abow 98 arff PeTceidyentiskli Hdhiolyens mewtd til, @bOE 119, to 18

re By R0 ety AL Ene ST W o

cothinerdidilyr avalbble@lefin copoipnat bl ocodyanplifiersS Suomple Hiprbvides

formul ated | ubricant conpositions were made and the
the, chargiieisiice obrid shemsastakler elsfiphopnabygasn ineadeopeqording to the
disGBopesi tions were conpared. Each of the |ubricant
conpositions contained a conventional D package
pr old e naplds] thpefolewingpbreméitipht aefustdre | ubri cant
conpy ition. Thg DI package contai ned conventi onal
anolnt s VB IYdREFYEIISYeT gy sper sant s, ant i wear
addmﬂﬁﬁlﬁﬁaﬁhg;sic@g]tmdi fiers, antifoam agents, and 10
anti oxi dants. The fornul ati ons al so contai ned about
0. 1CpErcend crapkimgisghtlapwur poi nt  depressant, about 58

t t b i ght 150, sol vent tral oi
15 PoRg BT o B ter g SO Eebe BReriBk e ARTH PReds
Sangiress -LhighRe@yédaré MighGhadrackas tetduetedccording to ASTM D-

4683002701 ahd p-ai | abl e ol efin copol yners as viscosity
nmodi fiers. Sanple 4 provijdgs. 1t he characteristics of a

Saxﬁlf(?ﬂ! b.t abte—ot f:fl T cgpo! Iyln:l“ f ::ldl:zzalblbaf Q'i ng—to the 3
Vi&% iYGaEd OSure T te ARG s, e Gy O™ thysg 15W50
dDDTrevi alTons dre usctd. _

Components Wt.% Wt.% Wt.% Wt.%
HiTEC® 9386 | ' 11.00 11.00 11.00 11.00
HiTEC® 6722 0.10 0.10 0.10 0.10
ESSO 150 solvent neutral 63.60 63.00 58.20 63.50
ESSO 600 solvent neutral 12.40 1350 | 1730 12.60
Viscosity Index Modifier '
HIiTEC™ 5748° 12.90 0.00 0.00 0.00

| LUBRIZOL 7077° 0.00 12.40 0.00 0.00
PARATONE 8006° 0.00 0.00 13.40 0.00
Shear Stable ethylene/propylene 0.00 0.00 0.00 13.40
Copolymer (50 wt. % ethylene) :

Total [ 10000 [ 10000 [ 10000 |  100.00
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VIl - viscosity index inprover KV - kinematic o
viscosity CCS - cold cranking sinulator 20 MRV - mini
rotary visconmeter - tests conducted according to ASTM
D4684 HTHS - high tenperature high shear - tests
conducted according to SiMEQ 4683, D- 4781, and

sdh 1. Table 1 Samle # 324 VscosHy G ade 4
LSRR plapRQs 15Wb0 15W60 Cora onents W % W . %W %

PN meontdht G BA36 &1 00 TT, D0 T17 00751 00 HH JTECH72 953

~

P&lynldd 108dideQn PlenkQemsd0 EBSO 1100 SPIVeRg NeutTgdg 6360 135

K83t 00°&%s30 63. 50 ESSD 60¢Jogsol Venfy ga€ulT alio d2- 4P 1596

K¥3HOCldBin30 12. 00 Vi stosisskindek Maght 1 €7 HualEC b7484656

Vi@si§0ndex 00 0. 00 0. 00 | UBRUZCOL [/07744. 00 17,560 0] 00 147

COS 9020° PARATONECHBE66 0. D0 67180 1B. 46390. 00 Shsar Pt aldséd

MEVIPHERE PreBpy| ene 0. 0D 044900 0. DO 43%040{ Copol yner 6&ddo

| MRAV Yigd Sitebsy| ene) Total [100.660 100. 0835100/ 00 <140. 0 255

Naatk Velgllie, 2 Sanple # 1 P 3144 Lupri omnt Propentieb 104

HEHY y8IC. eBht ent in VI 1| (wgidght 00 4.5 12| 12.468 10[ 27 4.79

K'Y agig0° (haftey pogyele Badh ng | n M-3nd [ griads) L. 696.43 56| 1. 3816
shgar2o v/ at 100 C (cS) 18.98 119. 06 19402 18.96{ KV

KY pt 18¢5 Cc% viseasty lossA 9980 114619017144] 4 1346. 6] VisGosify 1477

ma pJAm, 149 149 150 147

Shear stability Index (SSI, %) 23.60 20.60 24.20 24.90

"HiTEC® 9386 is a commercially available DI package available from Afton
Chemical Corporation of Richmond, Virginia

*HiTEC® 672 is a commercially available pour point depressant available from Afton
Chemical Corporation

*HIiTEC® 5748 is a olefin copolymer made by an extrusion shearing process and is
available from Afton Chemical Corporation

*LUBRIZOL 7077 is an olefin copolymer having an ethylene content of about 50
weight percent and is available from Lubrizol Corporation of Wickliffe, Ohio. (The
table results are from an average of two batches of LUBRIZOL 7077)

*PARATONE 8006 is an olefin copolymer having an ethylene content of about 70
weight percent and is available from Chevron Oronite Company LLC of Houston,
Texas.

As seen 1 the foregoing Tables 1 and 2, sample 4 provides a highly efficient

viscosity modifier. Compared with samples 1-3, sample 4 had the lowest polymer
loading in the lubricant composition (1.32 versus 1.38 to 1.69 for samples 1-3).
Sample 4 also had the highest shear stability index (SSI) and passed the MRV tests
and CCS test, whereas, sample 3 failed the MRV test and viscosity loss test. Overall,
sample 4 exhibited improved viscometric and shear strength properties over
commercially available ethylene-based olefin copolymer products.

| In order to make shear stable olefin copolymers according to the disclosure, 10
parts by weight ethylene/propylenc copolymer having a number average molecular
weight as determined by gas phase chromatography (GPC) of 179,192 and a weight
average molecular weight of 332,930 was mixed with 90 parts by weight of process
oil. The oil and copolymer mixture was cycled through a GAULIN homogenizer

12
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CCS at -20 C. (cP) (7000 cP nax.) 6776 6897 6653 6840
MRV TP-1@25' C, cP 44900 47300 0 40800 MRV Yield
Stress <35 <35 <140 <35 Noack Volatility, % 11.4 10.6
10.1 104 HTHS at| 50C. (cP) 4.89 4.95 4.63 4.79 KV

o LA et BB EHELE SRR B R iy

of!k:'ésfhanléﬁ 77 max.) Shear st abl lity Index (SSlI, %
nﬁé@fzo 60{9;22}1})% 4.90 IH| TEC(r) 9386 is a
DETUEP | Pledim sopalymse kilse z8mite disn epaspesniapesin the
hoﬁhgéﬂldx‘-ﬁ'arqu{)ﬁa%@ﬁﬂ e BfloW RGna Y1681 nis2 pg;c?sHu l’vdea

s a commerci al |y avai I"abl e ‘pour poi nf depressant
Vlsawlatrdna:bheorf Of)ﬂleﬁthmknmn@téﬁmemiy ek ioe@biio nis3biiilEd th olefin

ot R AT L PR S TR 70
LLGIHWOWLEOTGW) ARy, LOettibSlyRNTRE @&hgansons were

copol ynmer havi ng an ethyl ene content of abou
COWF@ﬁtWIQE‘PIL@eme%m @léfin enpaiyradyiia of rebarenaghyil holing a viscosity as

0 ckliffe,. Onhio. le.results
Irldg\é&[e{()lf ¥ om a%bgeve\rqlahé:el(mfm}a% ‘Bséﬁoé'ﬁ\gsat of°0 %RP% ‘f@n?? les was
estibiat GPHRAENERIBORE S amdlyab €T GA) GIRREWIEAg BAY | 'W'&)glﬂ'i‘)ercent of

t hyl ene content of about 70 weight percent and is
eacg\;glinplgﬂp abaut i verrentiBpkereferense er(ﬁé(ﬁ})ﬂ)L LC of Houst on,
Texas. As seen in the foregﬂtlglg Tables 1 and 2, sanple
4 provides a highly efficien 230 vi scosity nodifier.

Safigear ed Wit sanpl es 1- 3| sanplie 4 haf the ljowsst 7

NoP&Tp¥EE trouki0adi NGy T N[ THE Ty igcant cpnmppsiigror (132
Howegeatds 1. 38 tlo 1.69|for sanples |1-3). | Sanpl ¢ 4 al sjo

Kvhadoot bgcd) ghest54sj‘|ear 1635 abi Imqu I ndex b;:d4); dndopasiSed 2

RVRRNRYSS BT 738 CGhdeyt e aie P | il f s

+ act

the—VRV—+test—tant—y5eastt 0SS er gl Sanple |
VI o b DR 8l o S hedP et ARk A 2120

4 exhibited Hmprove she

% PEREY i es over24725| cefre] ci2dfl \| oW | hbPE&d 230 2.68

Webre- basqd 96B%ef ) rp.@8pgl .68 |procdRICct $9.627 12.97 12.80

Polymer’
Wt. % process oil 89.77 89.77 89.59 89.38 89.43 8649 86.59
Mn 179192 | 163277 | 152061 | 153749 | 139436 | 72972 93130
Mw 332930 | 231655 | 209057 | 202834 | 183335 | 147926 | 147853
Pd 1.86 1.42 1.37 1.32 1.31 2.03 1.59

- Table 4
Sample No. 1 2 3 4 5 6 7
No. of passes through 0 4 6 8 10 -— ———
Homogenizer
KV at 100° C. in Ref. 13.784 11.305 10.822 10.614 10.501 8.79 9.05
Qil {Est. by TGA) :
Thickening Power (by 8.81 6.33 5.85 5.64 5.53 3.82 4.07
TGA) ‘
Thickening Efficiency 2.941 2.369 2.243 2.187 2.156 1.717 1.713
(by TGA) ‘ '
KV at 100° C. in Ref. 11.06 10.92 10.47 10.31 10.11 -—- | 10.86
oil before shearing ) _
KV at 100° C. in Ref, 7.99 9.00 8.95 8.94 891 [ - 9.72
oil after shearing
KV at 100° C. of Ref. 4.89 495 | 495 4.95 4.95 -1 495
Oil
% Viscosity Loss 26.76 17.58 14.52 13.29 11.87 ——— 10.5
S81% 49.76 32.16 27.54 25.56 2326 24 19.29
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In order to make shear stable ol efin copolyners
according to the disclosure, 10 parts by wei ght
et hyl ene/ propyl ene copol yner having a nunber average
nol ecul ar wei ght as determ ned by gas phase
chromat ography (GPC) of 179,192 and a wei ght average
nol equ I gt 33 0 wa Lxed with 90 rts
gﬁst gl%?mﬁ?%% fotloots l’ta%%elsh e Fm%n]gStzgﬁE?%%%ﬁe coptgwmer

. d
wel cess e ol

- matiextyyrassing sheCyopbBehdr ifough téh sAbbipReRRgHARSgeni-r can be

_L%o 1 to. 10 tines to provide a shear stable olefin

ta ffg]tfy REYIEa9i vierosity anqrhfiepthat mapts Bre sheaw stahidity dndex (SSD
- j ' : t : ten .

ARG bt CRah o) ARSI GE B0k iy

(S4rople Shicogpemb te camdnibizs.oldfiBeogol yaier vsdsipy mudifeera (Sdmples

' | [ f the thickeni ffici d
6 $3 & ierisab Shaping ol i oAty PoPRYBEN YivoAn GHCEd bresft of
prévadih® NRES SabIM d18id Q@g@l Her [AS] rat( g%ﬁé%rﬂg ggg@;’ than 1.5

5748 and LUBRI ZzOL 707 Z 7077
(SareplpécTibleBy). The conparisons were conducted with

oo PR BB Pk PRl TR stehiRolin o fon b e o

a nuinbeosH 8. Rhted@0 AQ siRh cith® dSAMMRS arveg prbOs1 6 idoRE-8dd BY full
thernpqraV|netr|c anal ysis (TGA) by dissolving one
C

ﬁ“%ﬁv%ﬁ% pereenif foly sebdeth Beraipt e 1 n about a five
Con AT LA b SNl 1
practice: Adawedieglyzer ekbodimdfldafe. (ot Sittndeddd bd8%itebAdhd dpRific

10 & 1010 1212 KV at 40' C.(cSt) 78489 21084 17234
ex%ﬁ watenssgt dsreimapgye. {pthegshafozeenig: gphodimgols age within

303, QL. [ hi-nit 2. 2. 1
the HC 578 ooret the uBRUE i Yododihe PGBy Wereor
ava@lablé @s 9 nGRfEr 4P1a97 12. 80 Pol yner) W. % process oi

89. 77 89.77 8%. 59 89. 33 89,43 86.49 86.59 M 179192

1632%% P15B156% 99 5194 4aicnd da ipdioatsy sy isslysedyrmbgdigaspts to the

ubdid ] bt QR fen? I8P Atk RSB An diABBRs b AR A i
p 142 1,37 1,32 1_%1 Srosed ibdifications &f Zﬁéimr@%&y%@t literally
fall within the scope of the claims, they are considered to be part hereof under the

doctrine of equivalents.
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Table 4 Sanple No. 1 2 345 6 7 No. of passes
through 0 4 6 8 10 ---- ---- Honobgeni zer KV at 1000 C.
in Ref. 13.784 11.305 10.822 10.614 10.501 8.79 9.05
Ol (Est. by TGA) Thickening Power (by 8.81 6.33 5.85

82 4.07 TGA) Thickening Efficiency 2.941
Wﬁa@égl@ﬁ%ﬂé 2.187 2.156 1.717 1.713 (by TGA) KV at
100 IC. Al tubirehted 1sfdfacd Qoopribthgd & WWin3FilthOcdaking- of -a lubricant

10.86 oil before shearing KV at 100 C. in Ref. 7.99
cogpgsjlign g:gntgmgyg g bape ail of Inbricating visgasityfapg frogm abeyt rgtorapout

g8 B B Bt B e

dem;ed goﬂi])-as EO%CSﬁhelo/hairﬁlg e nﬁlti’).b&ﬁ aﬂa@nﬁﬁaoﬁﬁg i%&u@ﬁ rﬁrﬂgmg from
19. regol n a ES an

abe 38,0001 S ot 86 ﬁgfr Foble fetia cppolmeE s shear

stabllBy GRRR oY RS tHahraQb’tﬁhl()t §gol%hspgrsﬁ¥ BASGG R0 théh abont {/5 and a

hOﬁDgenl zer can be tail oVl de a VI scosl
thigkriiing effictenay ofigrettsr the abhedr8 andbvhemly tlnenxiﬂ(mt(t $Bhidifive in

nment of ab
th R ES o S e i B E PF 18 it goampgsitions)
conpared to conventi onal olefln copol ynmer viscosity
nodi fiers (Sanples 6 and 7). Mechani cal shearing of
an &l &f heduwmd)ﬂﬂ’efﬁcqﬁsﬂfam hddedeibdhehibricatbd syifapei cdimpgises

l e ol efin copolyner having a
ang%@g%?éﬁiégsty of less than 1.5 (Sanple 5, Table 3).

10 At numerous pl aces throughout this specification,
reference has been made to a nunber of U.S. Patents.

Al | 3sUds Tehrcated syeiarrentclaio, b vhaseiadhg lnbrigeted pefagesanpaises
an Ifqrgérrgfﬂnéuﬂtage &#&oﬂlﬂyngﬁl&% fiftefhal &(Imlglﬁklo}{ eﬁglhe.f orth

4. The lubricated surface of claim 1, wherein the lubricated surface comprises

an internal surface or component of a compression ignition engine.
5. The lubricated surface of claim 1, wherein the shear stable copolymer is
derived from the group consisting of ethyléne—propylene monomers, ethylene-

propylene-diene monomers, styrene-isoprene, and styrene-neoprene monomers.

6. The lubricated surface of claim 1, wherein the shear stable copolymer is

derived from a relatively low temperature, homogenized copolymer.

7. The lubricated surface of claim 1, wherein each monomeric unit of the

shear stable copolymer contains from about 2 to about 10 carbon atoms.
8. The lubricated surface of claim 1, wherein the shear stable copolymer
comprises an amorphous ethylene containing copolymer having an ethylene content

below about 70 percent by weight.of the copolymer.

9. A motor vehicle comprising the lubricated surface of claim 1.
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The foregoi ng enbodi nents are susceptible to

considerable variation in its practice. Accordingly,

t he enbodi nents are not intended to be limted to the
specific 15 exenplifications set forth herei nabove.

Rat her, the foregoing enbodi nents are within the

spirit and scog{f of the appended clains, including the
equi V&l 4 rvebicknkrveng moaritey pas| endasonsainin tlubgitarlt B¢ libkieating

L R RS T Y -

alstius 6 lt0 albsht HOdi G iR bl WsgiRlorah LARLL OB
erally. 20 fall %,/V, t h%lﬁ t he ascope of P?%%’lga%hear stable olefin

[
- cqpelymes rdeTive drerara gopdyiber paving e nembenavieagd helecular welght

AL i q et 4 i s clai dIS é
9 %@?I cgft%egﬂ%ﬁr ? gpgb ctgrr%trmlmit i %%8@(5(} hiverett %o%‘f’f‘r tag fe glefin
Cdpﬂbmnemahat; a deapaability ihdeRWifatgi heh abHias, @l ﬂéolﬂfllspersnty of not
| ubri cati ng _vi scosHK and from about 5 to about = 30
=%

M hap bRyt ed g ot hetaaauefﬁven@bnﬁrgr@twgﬁansmt 1.8, and
whdraih! e AnffuinP oF WRAINTE the qgﬂlll%/ & i{ pom tam? %ﬁ zﬁ ?lg%tn,?f the

having a nunber average nolecular wer'g
lubiesgt. 50, 000 to about 250,000, wherein the shear

stable ol efin copolyner has a shear stability index

of | ess than about 40, a polydispersity of not nore

t han 1abpwd vdhiSle (ﬁ'rtqiaiﬂl 18, h\!V l‘ﬂg sﬁI:%r Fhigo %X%@Sm'\pr is derived

greater than about 1.8, ere n the anou
fromy Hietarqup ¢amsistihg of atﬂwlenafp’rommnmﬂmormm I 6h3kla§ee§rdp§ﬂeﬁe-dlene

m(f \é\@r r‘g:t1 of the lubricant conposition. 10 2.
réa 0PRSS B¢ SHTACHRCPPIeRA SHmORThe | ubr | cat ed

surface conprises an engine drive train. 3. The
Iubrlcated surface of claiml1, wherein the |ubricated

sur f 51: érhﬁ picleseisclainsl Grwherdie theashesustitde eopolymerpangiides an
G u engi ne. 4. The |ubri cated
OIegiElr oF %%15?%9% gﬂ%ﬁ Fg ha gﬂ@ogﬂﬂf“‘i’r cated surface

conprlses an internal surface or conponent of a
ition engine. 20 5. The |ubricated

g 8 ?ﬁéﬁ 26’6’? eblcg“:]ﬁf qlainp b ehareinithe mloving Isirab:lompmp albgaer duty
ek TR Hefha P TG, AT KR RS e Torispyne rastamefis the

engmmorrers, styrene-i soprene, and styrene-neoprene

nmononers. 6. The lubricated surface of claim]1l,
wherei n the shear stable copolyner is 25 derived from

a g afhy %H{clle%‘f’cia?ﬂpﬁf, oS egc%ﬁr?lgggﬁlégg uﬁfg %9 ltl}/en&%ér stable

copolymer contains from about 2 to about 10 carbon atoms.

15, The vehicle of claim 10, wherein the shear stable copolymer comprises an
amorphous ethylene containing copolymer having an ethylene content below about 70

percent by weight of the copolymer.

16. A fully formulated lubricant composition comprising a base oil
component of lubricating viscosity and from about 5 to about 30 percent by weight of
an additive comprising a shear stable olefin copolymer derived from a copoiymer
having a pumber average molecular weight ranging from about 50,000 to about

250,000, wherein the shear stable olefin copolymer has a shear stability index of less
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7. The lubricated surface of claim1, wherein each
mononeric unit of the shear stable copol yner contains
fromabout 2 to about 10 carbon atons. 30 8. The

| ubricated surface of claiml1l, wherein the shear

themabbe 400 p ebliRHershP @ﬁbﬁrﬁﬁr&ﬁaﬁﬂ%@ houg, 1 HXLI?J&?%?fﬁmency

gont ai njing copol ynmer having an et hyl ené cont ent
l%%er7@a'b ePelhtl” Sbya‘\ﬁe M@ﬁfﬁl@fthe hren@mp aifyatelitived in Ahe lubricant

. g bri cat ed rface of
cé'fﬁﬁ&‘it dﬁqg'bﬁé 4 o gloﬁﬁ {1{ f}ﬁg{# It%gp(?f ?%’arts and

claim1.
cont ai n| ng a Iubricant for Iubrlcat|ng t he novi ng

part g @Brl cant conprising an oil of lubricating
vi sc Slt SndCrFdth compeition 1o slstmt 1@0wpercoerthe bshear stable

copRlyiidr 9fdediRe® R iiNE r _stable olefin
5 copol yner der i ved flg?w%%%%ﬁ'§ gﬁgk‘??%gf"&’ ﬁ‘?ﬁ’ﬁb‘é‘f’mmﬂs
“thvigncipgepiishedidnar mehgintrs, r angieneisopRat,abaud 3%9A8ntprenc
m %ISZSO 000, wherein the shear stable olefin

copol'ynmer has a shear stability index of |ess than

about 40, a polydispersity of not nore than about

1. 5, and a thickening efficiency of greater than about

183 ndTheHubrégant tqwmmmnt o6f claieldi 16, vehérBint e shear stable

et R e B SRS S o s

cant
shear stabl e copol yner |s derived fromthe group

con |st|n of et hyl ene-propyl ene nononers,
et h %P ??@ﬁ@mwpéﬁen(ﬁﬁhnmeﬂsv&&hynemﬂrn&mpﬁenemnnof
ehi cl e of

h omer S
‘ egdhgfarfn&%@%er ern {A ams %‘alra P%.%?Oea]b&e&bb‘ﬁlwé?n B9Rr i ses
an ol efin copol yner nechanlcally sheared in a

ﬁenl 13. The vehicle of claim10, wherein the
rﬁ"ret Lubricanty icempasiieavyf dlaip 180 whicesipl thenghee stable

codmﬁhadlcgglgggp t ation.and a lubricatin
R stem for thelﬁkﬁ a&ﬂﬁgﬂoﬁh&ﬁﬂ? © VEREIES 5 £OR9 kf f fgving an
ethy ag e@rﬁer@dmbwmhmnﬁmpemmt by ofeighiie shear st abl e

copol ynmer contains fromabout 2 to about 10 carbon

atons. 25 15. The vehicle of claim10, V\,herei n the

shear. st aRHRHCRP] Wm%?[@“séﬁs%t\y 11186)%\8 g i Iﬁ@’l(‘eaﬁlé composition

et hyl ene cont ai ni ng copol

- congyisghmixiag evithatbe Unbiiant raempeﬂhob)frdi\ﬁ aBdlt Plo ARt 30 percent

by 9»/9%3{ $FES additive comprising a shear stable olefin copolymer derived from a
copolymer having a number average molecular weight ranging from about 50,000 to
about 250,000, wherein the shear stable olefin copolymer has a shear stability index
of less than about 40, a polydispersity of not more than about 1.5, and a thickening
efficiency of greater than about 1.8, and wherein the amount of shear stable olefin
copolymer in the lubricant composition is based on a total weight of the lubricant

composition.

22. The method of claim 21, wherein the lubricant composition comprises a

multi-viscosity tubricating oil.
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30 16. A fully fornul ated | ubricant conposition

conprising a base oil conponent of |ubricating

viscosity and from about 5 to about 30 percent by

wei ght of an additive conprising a shear stable

ol el P Thpaigial ofidiiny 21l WEAEIARE MRINAARYe sHBHMe Ropolymer
. nunber, average nol ecul ar wei ght rangi ng from about
S5H68 ?@na%usroupswn@l@mg Whestbylant-pepyhmar msbahéme, ethylene-

Bhati shear stabi]ity index of |ess
P B Tl S5 e in aPY s v o
about 1.5, and a thickening efficiency of greater
thar?zﬁ ut 1.8, 2np|_v\/nerei n the anount of additive in
t he ThbrieEfithod of slsiaid; whesein thasherrstable eapolmenmomptrises an
oléfin tofolyfieithe SRARARY bhed 1 a]’Jde%ﬁizleHb ricant
conposition of claim 16, erein € Shear stable
copolyrmer is derived fromthe group consisting of
et hy - propyl.ene. mongners, . et hyl ene- propyl ene-di ene
nmon oirrsg P@}eo?fa’ @%8 i -ClraélB%ﬁ eWi‘,ereHhBa%‘t‘??@Hémf‘e‘épr efde shear stable
comiyare tontaitd fibf e 2kyhe A0 cafUINAGKL T On of claim
16, wherein the shear stable copolyner conprises an
ol efin copol yner nmechanically sheared in a
- ho en . The brjcant, c osifjon of claim
16%@%?’?1"*2%‘28f ‘ﬁ‘%‘ﬁ‘b?@ﬂ?”&“ﬁ‘ﬁi (he gpaar Fﬁéleﬁqaam gpgrises an
ampgpoiuy etylae rbaiaiing cavIaheta f
atoms. 15 20, The I%bﬁacgﬁt cg%lp%g} ??g%hg%%tﬁgi%%}%? bout 70
pe‘iﬁﬁ@:@i‘ﬁmﬁh‘e"fs@%aﬂ)@ﬁa@ﬂ-e copol yner conprises an
anor phous et hyl ene cont ai ni ng copol yner havi ng an
et hyl ene content bel ow about 70 percent by weight. 20
21. ZA hetlblorikcaho ndditipe ouhdirbRecothSe@st bYdilvdH¥r Sdiidr oil and
conprising mxing with the

-' f“’Hj% r‘%i“g gﬁtf’ 3%815?{3%@ IPth'CgI?f by weighb efi an Bddivivalsomprisdigpesheenstable

leby oy Of agditiv ising a shear stable
° e__ol e‘?@ﬁ%‘%m ?/%FI %girnl %‘/e(%p ?B@E‘%’ra a\%%)& PBPetavArags ppolecular
weighynging Gragabaw 156000 d0 abBigPE0,060) 0V Rigeih tROSRAR Yhable olefin

00, t b 50,.000, inth h t abl
conR ity has SRR SIAbHR TR fhless (e atony Ana@elespersity of o
1 t b , dj it t t.h
motee §int fout AOULnFHQ %Mnﬁgéﬁggpﬁgiégﬂ%a%? tggrg%?%‘}t ?8 and

about 1.5, and a thickeni
wherpigriha sosunt 08 shean dtableeolefin cobelyates un the fubsid@a cosigltRn is

bg& ' o(g}ol in.the |ubricant conposition is
as a(gl];:é?(gﬁﬁg%o e/gft%ﬁéfiq_:fhf’e BnceAateybri cant  conposi ti on.
30 22. The nethod of claim 21, wherein the |ubricant
corrzoosi tion conprises a
8. The additive concentrate of claim 27, wherein the wherein the shear stable
copolymer is derived from the group cousisting of ethylene-propylene monomers,
ethylene-propylene-diene monomers, styrene-isoprene, and styrene-neoprene

monomers.

29. The additive concentrate of claim 27, wherein the shear stable copolymer

comprises an olefin copolymer mechanically sheared in a homogenizer.

30. The additive concentrate of claim 27, wherein each monomeric unit of the

shear stable copolymer contains from about 2 to about 10 carbon atoms.
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mul ti-viscosity lubricating oil. 17 23. The nethod of
claim 21, wherein the wherein the shear stable

copolymer is derived fromthe group consisting of

et hyl ene- propyl ene nononers, ethyl ene- propyl ene-di ene
nonowEer : = st yrene-neopren

Tonomer e R o 2 B TGP i gopolymer
CyhRzhes ge abloeploonpdtyyiarte aomgitingaspalymed|@ling HOPOLERE ontent
b&?&gﬁﬁhﬁﬁll¥féﬂﬁfred in %lhonogenlzer. 25. The net hod

of " cratm 2 ¢ geightgtthe sepel@erc unit of the shear
stabl e copolyner contains fromabout 2 to about 10
carbon atonms. 10 26. The nethod of claim 21, wherein

t he ¥heat dulyinast copylogitien canprisisgsa albuse aodr PRDUSe additive

t.44 ni ng copol ynmer having an et hyl ene

c@%ﬂ%‘%ﬁ{&bcg ll(%1W2?‘.}aibout 70 percent by weight of the

copolymer. 15 27. A lubricant additive concentrate

conprising a diluent or carrier oil and from about 5

to Q&oétmg'dyog@.f déntcatine meivyistpacts ofim vatitle, ithemethod comprising

g%rq)sr' [ ar stable olefin copol r derived, . .
L om'%%ﬁg%gﬁggrgjrﬁ Oarlvcl'}ﬂ%goramﬁ{len‘B‘é’ly mﬁv%&?gé ‘é%ﬂ?lﬁra lubricant
compoghion rcangimgg far baseadid Whd 30 1R aACadRAW, Be0uBRant additive
o wher.ein @#e shear stable olefin cogolyner has a shear
CUPHBE % (YR Ok catrier eilsandyam agisynt ofigheay stable olefin copolymer
deRddygi ' an about . 1.5. and a.

e oRne Lt Yn hilibe 2 hulCF ol 08f: BRTSBUT B! Safine rom
abQHSOLI0N to hboenANA0ICSufitient togira¥ite ke hbdut SORCABYNE B0 kftight
bri.cant corrEo ition is _ based on a total weight

h | - by - . -
pe%f’“e‘tq{ SHERE stole sitpokymaer ip ghe Iphecantonippeition, wherein the
sheo RGN sREE & ' 7 r&him:t h er-ei.n t.he shear

stable 25 cogglglﬁ%pﬂ%sa g‘é\érh?v%%l&o@nd%hé) fSIFSoSu 35 dbouf 40, a

polydiseraity anef metctthie neoyd rlop phd AahitkBGAR feSiciency of greater than
styrene-i soprene,

-propyl.ene- di ene noner s,
abdil 18, F8 BN F Bt slablsiplctingopelymer v the lubricant
compaitiyalé Bliseddhn £lodil Metdht ofIRS G Al EofBEGEo " 20! ©

copol ymer 30 conprises an ol efin copot yner

nmechani cal |y sheared in a honogeni zer. 30. The
7, ;wherein _each

ddij i . | ai.
aday | yfr ﬁl%ﬂﬁ)?in(;of;c %lﬁ‘égg ,S»ﬁ}éﬁgl in, & iyherein s shear stablgcapolymer

monomneri c uni
is darowd dbantthe grouplRubisdil GRr RNl 1 e ;

addi tive concentrate of%:l aim 2%, ﬁ‘i@?’é’%ﬁ I?ﬁéorgglgarethylene '
propy. g@ﬂ*@elé%ﬁs@pww@fs, styrene-1soprene, and styrene-neoprene monomers.

35. The method of claim 33, 'wherein the shear stable copolymer comprises an

olefin copolymer mechanically sheared in a homogenizer,

36. The method of claim 33, wherein each monomeric unit of the shear stable

copolymer contains from about 2 to about 10 carbon atoms.
37. The method of claim 33, wherein the shear stable copolymer comprises an

amorphous ethylene containing copolymér having an ethylene content below about 70

percent by weight of the copolymer.
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conpri ses an anor phous et hyl ene cont ai ni ng copol yner

havi ng an et hyl ene content bel ow about 70 percent by
wei ght of the copolynmer. 5 32. A lubricant conposition
conprising a base oil and the additive concentrate of

I h I f
2 vey s g HETHEG 2 SHSHIRFirg Hdy A 4 el Snglne and
wlhdﬂh_hltl&&hbﬂggghﬂts fn@rudeﬁaw@ﬁg PREs& (MRVdfghdarts of the
-~ vehicle a lubricant 10 conposition containing a base

oi | and a lubricant additive, the lubricant additive

cormol oA S R AR e it

 havingahyengine ad iwigréin m}wmemng\paﬂaﬁﬁwaelmga%aﬁwgﬁé engine.

rangi ng from about 50,000 to about 250,000 sufficient
to provide fromabout 5 to about 30 melght percent of

the sphepye siaRli%PUSH 93 CQ@QIIe ?nc L?’H%r ! ﬁ?pratrk ignition

- conposition, wherein t ear s

| engiopaingvdrerdintheansvieg pass mhlddemwmgj;ea)ﬂsoff theeafzindran

about 40, a polydispersity of not nore than about
1.5, and a thickening efficiency of greater than

about. IR mansd Whefagh it t@ﬁlef"éﬁp WY vicld RRATd S taa(lﬂjl\?e train, and

ol efin copolyner in the’lubricant conposition

-whgpiie theappvang partsl inoleilgmoviolg ranis of tHerdrivantairc onposi t i on.

20 34. The nethod of claim33, wherein the wherein the
shear stable copolyner is derived fromthe group

congp stihegmefhodt BY | @Afr BRORMERNE AP UKRIS . m@ﬁlﬁé’é &€ internal
propyl ene- di ene mononers, styrene-i soprene, and

cotgbystiaR ectiisp heraEnp nowkelkease 3Bd Wheraietthe dubficalt atempdition
bl 25
colfies nRrddhEs S U b P e SRR ARG RIS 2"

honogenlzer 36. The net hod of cl aim 33, wherein each
ric unit of the shear stable copolyner contains
fr off-apumeRofd otalwim 33 ovhaaridhe detuivent GUMDRitiorheomprises 2

driveR4IR qjulﬂfcaﬁtl L SR %%rﬁbtﬁk/ﬁt Jlfvestg?r? f t?ite %%11%1 copol ymer

conpri ses an anor phous et ene cont al ni ng copolyner
having an et hyl ene cont ent beIOM/about 70 percent by
19 38. The nethod of claim 33

L b
PREOY ORI NRE MAYEY RATH C@gmnsmgqqméacaﬁa the moving
parté!hﬁr'itﬁl ey lﬁﬁ}?caﬁp\ébﬂﬂoﬁﬁf)ﬁ Scdn&‘lﬁlﬂgneasg%ﬁgt RA&kSe Oth ncant

engi ne. 39. The nmethod of c erein the ve
addithiel eparnsisingna dilwent e lnagiee oilbarhiafromaqbant &g iabeyt Sahplercent by

v cl.ude_noving parts of the
weigfiGHthes %?bqgﬂte?ﬁe‘t%ﬁBti’ﬂ?ﬂ’%é{‘}if 93 2 GahoRensy ke a number
aveb&%hlrﬁélecdlﬂc\kréiﬂﬁﬁraﬁgﬁigaﬂ&nl 3Lt 58000 to about 250,000, wherein the

shear stable olefin copolymer has a shear stability index of less than about 40, a

polydispersity of not more than about 1.5, and a thickening efficiency of greater than
about 1.8, wherein the lubricant composition contains from about 5 to about 30

percent by weight of the additive based on a total weight of the lubricant composition.

45. The method of claim 44 wherein the moving parts comprise moving parts

of a vehicle.

46. The method of claim 44 wherein the vehicle includes a marine vehicle

having an engine, and wherein the moving parts include moving parts of the engine.
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engi ne, and wherein the noving parts include noving

parts of the engine 10 41. The nethod of clai m 33,

wherein the vehicle includes a drive train, and

wherein the noving parts include noving parts of the

drive train. 42. The nmethod of claim 33 wherein the

vehicle includes an-internal conbustion engi ne having

a créhkBasmetind othelaei ﬁ4t\h1@eré1ﬂbﬂllectﬂ6¢'in%q1m§3hélb@@anjlﬁtemal
nises a crankcase oil present in the crankcase of
SUehi VeEe havingie Grkaey ard cvbering havhrdant chaposition

cd Rlank QEH% rain
Intigj;sﬁﬁnt pfdggg%;p Hlsgﬁa]\% aut ono ?e\?%ﬂg% }/é\:hgd%'r ain of the
vehicle. 20 44. A nethod of |ubricating noving parts

P e RERRO 2 el b Honnarin iy wbRces ccawes daaicompeises a
ddvﬁ&rahmhlbhﬁzﬁﬂ tores@tdh bh YGoRRERE USLOHaf &*d%éiséﬂ.cl@ r

carrier oil and from about 5 to about percent by
wei ght of a shear stable olefin copolynmer ynmer derived
froma copol yner having a nunber average nol ecul ar

wei ght rangi ng fromabout 50,000 to about 250, 000,
wherein the 25 shear stable olefin copolyner has a
shear stability index of |ess than about 40, a

pol ydi spersity of not nore than about 1.5, and a

t hi ckening efficiency of greater than about 1.8,
wherein the | ubricant conposition contains from about
5 to about 30 percent by weight of the additive based
on a total weight of the |ubricant conposition. 30 45.
The net hod of claim44 wherein the noving parts
conprise noving parts of a vehicle. 46. The nethod of
claim 44 wherein the vehicle includes a marine vehicle
havi ng an engi ne, and wherein the noving parts include
novi ng parts of the engine. 20 47. The nethod of
claim 44 wherein the noving parts include an interna
conmbusti on engi ne having a crankcase and wherein the

| ubri cant conposition conprises a crankcase oi

present in the crankcase of the vehicle. 5 48. The

met hod of claim 44 wherein the |ubricant conposition
conprises a drive train lubricant present in an
autonotive drive train of the vehicle. 10 21 | MPROVED
VI SCOSI TY MODI FI ERS FOR LUBRI CANT COWVPCSI Tl ONS
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Abstract of the Disclosure A [ubricant conposition
nmet hod of using the |ubricant conposition. The :
| ubri cant conposition contains a base oil of

| ubricating viscosity and fromabout 5 to about 30

: ¢ addi L] Cormrisi
BRI TIPS o8t Ey e iR 1RGN cREB Imions
havi ng a nunber average no| ecul ar wei ght rangi ng from
about 50, 000 to abdtfstrastolohe Disdeswrpear stabl e ol ef i n
copol yner has a shear stability index of |ess than
aboud” labricagt sempasitpe meithgd of usoig ther lebtibann @bgusitibn5, The
[ € ' .efficien of .greater than out
e oSG R B L b bR vt B about s o
abpnopepércas biyavdifta dfubralarint cERPRARE b Bk sdbiGolehih copolymer

derived from a copolymer having a number average molecular weight ranging from

s ON

about 50,000 to about 250,000. The shear stable olefin copolymer has a shear
stability index of less than about 40, a polydispersity of not more than about 1.5, and a
thickening efficiency of greater than about 1.8, and provides viscosity index

improving properties to the lubricant composition.

(FIG. 1)
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