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is directed to |ubricants, |ubricant conpositions and
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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 polyrﬁeric 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
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1 lubricating oil applications have poor shear

stability (i.e., high SSI). However, viscosity

nodi fiers with relatively | ow SSI require higher treat

rates due to their relatively | ower nolecular weights
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eri'ved froma copol yner having a er average
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2 honh Qe ErEsORRaLhaR i plu i, "Rt e Muds parts and
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p&ﬁam%ﬁodlmélud@sn&n@actmg the moving parts with a lubricant composition

containing a lubricant additive. The lubricant additive includes a diluent or carrier oil

and from about 5 to about 95 percent by weight of a shear stable olefin copolymer
derived from a copolymer having a number average molecular weight ranging from

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. The lubricant composition contains
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thi ckening efficiency of greater than about 1.8. The
| ubricant conposition contains 2 fromabout 5 to about
30 percent by weight of the additive based on a total
wei ght of the |ubricant conposition. A further
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el enments throughout the several views, and wherein:
- FIG 1 is a shear stability index profile of a

) ' i copol ymer according to
Bﬁ@WQ@#ﬁW&%&%l spersity profile for
a ekl fatdrys sldeaivestagdsalfithe cOPelixBEts wilbeoste agpdrent by
the disclosure; FIG, 3 1s a %raphi cal representation
0 &
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300 Mot T e e 907 o
copbBRRE 8obifETo Re BisEdsure;

FIG. 2 is a polydispersity profile for a mechanically sheared 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 disclosure;

FIG. 4 is a graphical representation of an olefin copolymer according to the
disclosure in a process oil illustrating a change in viscosity during mechanical
shearing compared to conventional olefin copolymers prepared under a high

temperature extruder shearing and direct finishing process; and
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tenperature extruder shearing and direct finishing
process; and 3 FIG 5 is a thickening efficiency
profile for a nechanically sheared ol efin copol yner
according to the disclosure conpared to a thickening
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hydrocar byl subsStituent” or "hydrocarbyl group” is

ans@reet finishisg progessary sense, which is well-known to
those skilled in the art. Specifically, it refers to
a group having a carbon atomdirectly attached to the

DET ATR/FD DESCRAPTHON OF EQE IREFERRID BYIBODIMENTS
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preferably no nore than one, non-hydrocarbon
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| I

por DR RS ol T 0 Pl b gl Rl ot e
theyi oarbon im aaldg @f chalreothntvast aﬁnlbcsse@ﬁ)f tchl(bodlaﬁcﬁhsos Hlietero-atoms
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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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wei ght rangi ng from about 15,000 to about 500, 000 or
nore. The shear stable olefin copolyner may have a
shear stability index of I|ess than about 40 and a

pol ydi spersity 4 of |ess than or equal to about 1.5.
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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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whi ch may be used are those of the type conventionally
used in the honogeni zation of dairy products and in
the preparation of enulsions utilized as polishing
ounds, cosnetics, pharmaceuticals and Iiquid
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t er pey HEfs CORAAYIREHH 8% yﬁ%dr dereith wless| hemase ddicatedggincludes
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nr amount.s of other olefinic n 0 lon S
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non-conj ugated diolefin wll generally range from
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t t ed on the t
peRSRY s BIE B Tat et Ve S PR B e mout of
eﬂg&awmhﬂ%hﬂﬁ<ﬂ@nxﬁ@ﬁﬁwgated di enes that may be incl uded
in a terpolynmer include straight chain acyclic dienes

suc HRepgesentati Yo gempereof qorsconmaateéoﬁlelm that gy, be inglusked in a
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che, I ene;
heptadrete; M fohydtadient; daradtieé Nnehiairadydlite dith#educh 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;
I-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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30 isonmers of dihydro-myreene and di hydro-cynene;

single ring alicyclic dienes such as

1, 4- cycl ohexadi ene; 1, 5-cycl ooct adi ene;

1, 5-cycl ododecadi ene; 4-viny Iiyclohexene; .1 -ally]
bridgeds opng\ pydiénge nesucly c1ashetetraleydr@ndérey | mqthjflo petralenisgindene;

cl ohexene enyl but en
iy RoestisdE: “REVTRS R iR RS i L S flyicene,
cisoalberdt dirkly JyoloaTBAe ABfbofnchesli B! ahiexany | nstbemess; 5-
multi-ring alicyclic fused and 6 bridged ring dienes

methytengS-methyhRyarhsmeene; Sreethylene-66rdmptybmegimsnene;  5-
I 5-

PP PRI 5 B o SRR B % S ne

n@yohﬁaékmﬂkﬁmmﬁmmpmbonenes such as: ethyl nor bonene;

5- net hy| ene- 6- net hyl - 2- norbonene
5- ne%ﬂ%ﬂl%w@mﬂ@ ghesbrtaple pleiey sevalyeer may be derived from the

2-nerb yc riy,
P ey TR pigpbRAC ChBRARLE, | e R BN ione
mnmneﬁpﬂpneﬁe-nedﬂrwe hbensdre atyreicalbgrentd sibhomepaidthetike.
erived.fromith rizati n of
et by PP PO cot i Brred Bha- B | OREDBIEBp T fmgise A6 from
aBIRD 5 RS §b01§t80r@51§htnﬁe%éﬁ1? @ﬁyﬂﬁ@ QB "Fom Fhtf RBGo 1 2BOR BN Geight
nmononers, and 1 ke. 10" Et byl ene- propyl ene or
pércegin € ta Cph@lphﬂ-elfeﬁn withpbe yrﬁemedmytghbnasosbemg fribroghout 35 to

ab 15 .t o _about perce et.hyl epe and from
K008 vtk BB AR g G m R (e S g sipht perce of a
CatP gy Abri-bRfi bvhhtth@nm%@ %ﬂz@éii Gﬂfoné Bkin g%&ﬁldﬁsut 50 to

from about 35 to about 7 wei gh ercent et’hyl ene and

less than alyait 70 8571 ghé persenietindengeing labowlde ﬁbowﬂoawelm pergent Cs

S L S S T R B o
6peeiphnpectitydtiefiencoid Adaubob043 @ ﬂilﬁlﬂBS&Gblﬂﬂl @hdent C; to Cys

percent C, to C23 al pha-olefin, and the nost
mﬁ#%?@ﬁ?ed proportions being from about 55 to about

wei g t
el ohEe By anfly AL P A 68 R aP ity O TP Ft%‘aﬁileﬁn

c@niyrtg‘:r:t he désefibed] ool )amerthos‘eor)lelfmk coyglythersstwhrh have been

st abl fin 20.c as_descri bed herein are
ﬁ?ﬂ&g@%&fﬁy 2D O y’h@ & Yogipal {ETRBVEaOR PT @ Sraft polymerization
rehd#R6! | R IgkARY coBYlyIRANR e MenfselVes elladiooAl togﬁ@sfe skllled in the

reaction or a graff polynerization reaction. ch
argraft ed copol yners are thensel ves mell known to those

ski | nono

£ uncol Prons B Bei Rl HER capdbrs s i deiipdves of

oléfinicdly @hsghirdtbd dhb¥x PRSAbHEAER ueR 2B 0MYlel CaliRAABRS forylic or
such as, i Tialeic anhydride, acryllc or netbacryllc

‘mefhaeylieacid heri theis gpterss graérlapnom@rﬁ orhiels angHikeviser known to those

k\]ﬂe%‘%il}" (i,e Sﬁ/#n%yﬁtaﬁ%t i« IC a xlnl hgg?r ic a&la vgtlve cf'ontam 4 to 16

ypica acry c acl eriv
cattnt aoms. 4 Paticdlarly 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




10

carbon atons. Particularly preferred anong the group
of acrylic or nethacrylic graft nononers are glycidyl
~netbacryl ate, methylacrylate, nethylnmethaerylate, 30
et hyl ntt hacryl ate and am nopropyl net hacryl ate, and

laa@m invirarbarplgs-nenylimisiagolss ag arnylihinrelesras. wiresated by 2-
t i,z C a
v@?ﬁﬁﬁ%& ﬁeéﬂgg%%nﬁg%&p %a;g&ia@tf (}nﬂgglk%{ﬁ%e hifylamine,
4mee1ﬁ3d¥5ahhylthﬂmﬂeemeinytnaﬂ0awlle sutingaft ntaroihepdare dsscaibed in
t hense] ves knomn fanctionali zi graft. nonone
S T R vt ot 920 APRale IREGPHSI Byrinel Hoieorporied berein by
refer¥hdy! pyrrolidones, vinyl lactans, vinylcarbazoles,
vinylinmdazol es and vinylthiazoles as represented by
2- vAmyt pylt i bdlappICCNtG_dl Iy thmge rskilied anehe aitnygther vinyl monomers

ca actam .l-vinylimdazal e, l.am n
AG5ERERS, I VB ViR P Ot G SurpTingA B e s corelyapers may
lllﬂf\ﬁﬁé b@ﬁ&‘ﬂnﬁrtﬁe ?f&tﬂ?%? iHeDS€sdnP inWBficH. | EkfinpleSof Badh further
he di scl osure of which is incorporated
vm}r mmpwds Brer dfeeviopk silanss ancl wsmyHbebafl dppdec b repgedsyted by
er vin

vhOREReR A Dok e SUlRE, Mg MGRORES ana he tike

. Fhreiee Ueaniptibds suahsibisNako %@ﬁm{oﬁldﬁﬁéfre dekdeatise 108, Pat. No.
e

15

20

25

- 30

- Odét H@}e RIPGSI SORGIAIRE. Of LAE ip tpppake the

used |n the practice of t present invention.

4 B0, dre dscleyenotwhich @rmcwwyteddvl@mbm@erﬁﬁ@ t he
viny 1thes Ellle%F Gtab! eﬁh %FP%% yof tﬂg gﬁ)g)?w%%‘h% 8&{08%? a:i_’]lgl%ln is

by vinyl trimethoxys Vi nyl or osi

| adMaﬁMQéIﬁlﬁlgfylh&hbﬁxfatedem&ﬂﬂlbhhﬁlﬂg b’c&nposﬁ:idiht; heéllhe shear stable olefin

§%$|pt|ons of suitable silane graft npnoners are
cqpalmist pheay i be added grectingo the lyhncabios, ol ompositiogs urla one

h r
el el R Ry Uy Wl PLALEARHy F, nommally
ligled organedditvene isuch 8s rranhralnomg@mﬂ&hy ailngear. pestat eftidicadoxylic
L ubri cat composi tjons. Th hear stable olefin 5
acip B g DB S bt i LK) Behs RelSRapt xleadnly Gop an
addRTRADnEfAte. | ThORRaLHAOKI JIBRH coﬂ%%éf%oncéﬂ?ﬁt@@ﬁﬁhy '¥6htain
is diluted with a substantially inert, normally

fromghiet 05 tpeabiont Qﬁ%lbymelguéﬁuayowh ner aI oi l, synt hetic

oi | ester o box .na
“al k atihg Jregrggron ‘é Bl 'ﬁf?ﬁm‘i}% n‘& is Cg‘F’H‘eOFi‘eP%‘?“"e to
in¥ydheaehé addivediafhe kel df 1Vt© W%hb@teﬁn Bhﬁens B&akntrates in

stabl e ol efin copol yner concentrate usua GX cont ai n
hyslgocartem oib 6 monereloubmening el obgthar sy tblegiolvraht Uswally these

co!ngerfngﬁ:s%zﬁpl?é deg %@fo by'R <{ g J‘l%f g)e ggt gf {Hﬂbg%t I%Ecﬁ hér part

I'S common "prac
byf welghnff the ﬁd]ht%: pﬁcka@élﬁ cﬂammg finghativbritartgrge ﬁtanhms motor
ydrocar bon oil, . mneral Iubrlcg I Ng Oi

Apclineroftthe Various
alb ?es@‘él%@ul‘f\"aﬁ&‘ a@k@ércf & \;vglb PG ?acﬁ}fatg?sbt ngyg (thﬁ@rSlOi1 in

ubricating oil per part y wei
thpﬁnﬂd@awln form ng finished Iubricants e.g. crankcase

oils. The urpos 0 rates
| S t bﬁ]ﬁﬁlg T gy ﬁ 8f thtﬁ aIS s stable ole%n copolymers
described above are used in a w1de 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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materials less difficult and awkward as well as to
facilitate solution or dispersion in the final blend.
Lubri cant conpositions made with the shear stable

ol efin copolyners 30 described above are used in a
tonthetedisc@esuet 15 @f odpy luloritatiop s/ischgity sabenpede fremomatingh lubirioating

ﬁsh %P’ntf‘ﬁtéa?‘g‘ﬁ}cgar A llg&%éﬁ?ﬁ%ﬁ g%é& IStugil %@5{: gfgg rlrﬁc?ude those
chiRhtisRAg Gaphyed APl abdkcdseS aBKIALAS - oitd! Dok C k—1gn1ted and

conposi tions according to the foregoing G-
cmm@mmlgmt@dw daterigl j aeptbysteona epgiges, ojuch aama@nnaebﬂe and truck

I tive rovi de ! f or mul at ed
o ke AR5 AP RS B MR < “hccording 8 to
t he Mamed @sllifclide atimal bilObnd ubidtabdd bilg(a/s.s6a8drtatl, lard oil),
sel ected fromnatural lubricating oils, synthetlc

ligydr peteplewiy @ilsi gnéaydigreiingds ssolvrai-tretted @ apidsteeatsid) gnineral
h t

lqbggért%ﬁ%a(ﬁsnég)fﬁtgel 01?19 Sfbag)ﬂg'l : gnﬁ}ﬁpﬂg&léﬁ %a@ﬁﬁﬁw%ﬁﬁtﬁéﬁc types.

Odle P ubsisatiny: viggosite deriiviidefton o airibhisit atnalsngdefidhass ot The
biJ]e and track 5 engines, rine and

as auto
sYRihebip JREERt@Eep %H@?ﬁ & thignigrvention) inegidengpe phanyj pumber of
ig
cderPbM?eus@@ ?ﬁﬂ)het‘?é :h?%%? b%ﬁ?%a‘g{}ﬁh gﬂzlédéén &1@ are 98B liftited to,
pdly-aiphiaeldfmsd allsdatod rerermatie; earblqdeneaoxxdet p@lamer* nihteeyodymers,
| u rlcatln aoil s of . the ara finic, n hqnic ang
cqﬂog ETS é‘ng pﬁfttéveﬁ atBFFFﬂ% prE IC}:‘g_;]gmna groups have been
mbodifell G s RAAYARRMO §!hEMﬁQeﬁfoh\é?éj eEtEl%rBfQﬁ@rb&Jyh% h@lds aad Silicon-
al so usSeful base oils. The 10 synthetic |ubricating
hﬁﬁdQHMSed in this invention |nclude one of any nunber

e S R Bt e AR sBind i S ad i Bagkaee,

reaédeﬁltaheelﬂsqmbp&@m/aﬂﬁeuoe ﬁ@ckﬁgd: EEDPPAKARE, $hat will supply the
i nterpolyners, copol yners and derivatives thereof

chgcteristies that rArey aneqwgﬁglr Bxyhe doraupionsy eSnisdde Npapdkages are
égxn@e%t ﬁ)ﬁ‘lﬁf)ilzal%gfe st %ﬂtfrh&ats' ﬂﬂls(ﬁtzcandeﬁ'bgﬁ 9401 dfor lexample

I car box dsanasilic based oI I'’s.
Afn@hguhattgpiesl gbraddaivts 1ﬁﬂm&ntn ohralatigitice rﬁaakageaare detergents
addi ti ve package referred }o herei n_ as

diggesssarss dHENSH mﬂlﬁeﬁ: gerlk sl geens, ﬁ%@%@@ts:t fpgm \gphipitors,
luﬁHBBJ Xgénl@se chﬁﬂlﬁﬁtto?sr | Dlo€idn LilRbitase déﬁglgiﬁe?éj Y';Ebé)tsﬂf index

forrulations. Suitable DI packages are descri
meprenpd, @nd ﬂleUﬂ@ Seacrahof thes:. com;ﬁ)ﬁdnt@m el HkigyvaB i, thd@ skilled

f r ex types of additives i ncluded
" s e B RSP R AL aEUnS TR gt SO and
C&ﬁmﬁﬁkﬁgda@gb&1@%§n seal swell agents, antioxidants,
foarn inhibitors, lubricity agents, rust |nh|b|tors

cor rlbgue@ﬁnphhasblesedepermmsliuﬂe en o1l svhubbqwﬂyryenqiu@lxocarbon

bacglpone alvmg r@n\l\gmpgl %rﬂlg)sethat%?%/ ?aé)gt{ﬂe ohf ats%,(')glagp nﬁlopaép cles to be
difegdea abibicall$ atle idispeRmme BbingAS) ardffleUAlcshoM ididenér ester polar

addi tives and
moieties 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 aliphatic hydrocarbons having a polyamine attached directly
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25 conpositions described herein. For exanple, ashless

di spersants include an oil sol uble polyneric

hydrocar bon backbone having finetional groups that

are capabl e of associating with particles to be

thtirefpie Ak Marfyghi carldeysativh erodustse fasvmed byc omplensieg andang, chain
| cohol ., am d or e | ar Leties attached to

sPosGRS1 el B EtrnERb e e PR b . he

ashl exsda86n dhisPRES it SitioRMaRe . relie B¥aABRlBcy DEIHASS Sdcks to

fromoil soluble salts, esters, am no-esters, am des,

| deteioratye, i serviseaybichndefergratiem gar e avidonned clay I products of

' e [:Gar-Ho i Ci or. 1 hei.r
oSHaS0 SCE TR 308 ol SPIRE BT R B8 Rl $§ieisen apa by
vhyehitycaowin Such oRathdinhibitdrp hahide Hiydbiar phidwonss alkakhe garth
am ne attached directly 9 thereto; and Mannich

I
stk ks 8t RO DP G USSP s ERFolemiie s tad-ia alloh gide chains,
c%o'ﬁi/rgflﬂ@rﬂ@r%hbf H.fhelge PRARA O}IT" dgtghlbié) f)ﬁ@]ﬁz?ﬁ:ﬁ %gesuqugd phenates,

e polyarine. Oxidation'in rs or
phosphosifisndds wedusdfutibal t dpdepayond, bameplsirock estes, metal

deteriorate jn. seryvice which deterioration can
| ﬂ’é‘?ﬁagl@m?&? i eSOERVbé?j (FEPRET SOMPOURdS A% dedHibe c‘ﬂlg - Pat. No.

43k%dge and varni sh-1i ke deposits on the netal surfaces
and by viscosity growth. Such oxidation inhibitors
i ncl Bug hinhibétosd phlental s froml kdlei ngrospr tdonsisedgl of almpaionic

f a | phengl .thiqesters havin referably C5 to Cl2, .
pdfrelit i st and Sl PR hetist g hangls; and afionic
aR$NuEBAicQkclds syl Rehenat es and sul furi zed phenates,

phosphosul furized or sul finized hydrocarbons,

phosfintmalk amevatr of adenuilsifying heropencotimeayebe awell. 0iff preferred

- aqRuife GORRRe T FRRPS) B eEPRBed " Molime PlgectRe o

alk PS¢ BkidogvitH arh adduen bBtaing@ by Q¥yclink\d BiBLpealy elit Apslyhydric
esters_thereof polyoxyalg¥ ene phenol s, and anionic

algphali Toa demmisifierhed gy ais kayel natexceeding @l magsdaaetive
st R TR R o8 Ml s RSB HUBBLAT,
[ 3 dobc:mipgia‘ﬂi _dbprgsslgﬂm sthgwise knalviyds utes mkféd\e im%)fqueanlower the
adauct optal ne .reactlin I S- epox| ae W a ..
MY GFIPEratigp ebh%}faﬁi the o) Sy g r%?% BEPErefe Syckaddifives
ar@ &Y RhoWR! BNEEEUMBoL JBSS WhRR InMRovd AR RY Blperflure

treat rate of "0.001 to 0.05 nmass % active ingredient
flpidity orfv &rei dpid 220 Qotr Gei dintkste gnmssitoivisyl atdiateweepelymers,

I il 1l [ , the m ni mum
PP R gPe e Bt Bhe T Ul w11 1) ow or can be
pour Rshm ShitFd Ak bE ip¥RededyemWeY bork $ ir-lréhmiﬁ? bn @htifoamant

t hose additives which inprove the |low tenperature
offthepelysilpxane tyne r enample, silicgne ol Guolpdinieryil siloxane.

f umage%i gévglll r&éal-:ntgca%t &tsgribceaf) %ryex ! %Ee, 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

- 10




pol yal kyl net bacryl ates and the |i ke, 25 Foam contro
can be provi ded by many conpounds including an

anti foamant of the polysiloxane type, for exanple,
silicone. oil or polydinmethyl siloxane. Seal swell

hﬂngieaﬁrg oiheorﬂpm’tidnbemﬂ inf e em&mdnh«mt fiom aboBt 0Bat%Brbd abas 20%
Each_ of

0 and 9 587, so, be used.
by it "’@édﬁl Rge sabpd Wegab%"@ﬁ %stg&bovtsl 76 i waihpbited on the
w%%%fﬂ&@%ﬂr%aﬁﬁé&%éﬁiﬁosﬂﬁ% amount to inpart the
desired properties to the lubricant. Thus, for
exanple, if an additive Exampleor r osi on | nh| bitor, a

funct.ion ef f.ec e. anpunt of. this corros
S 1 oy BB 6 iR oo e me0e Ry B virspuetrc
afite Shé=@ Cht1@AthOproparties Rif hé | BposiiBhP Glefd icdinb&ed ! OEAdMEof the
| ubricant. Cenerally, the concentratl on of each of
lubrieard com@witlpme@ntm@na coygutionah b @eckagp pravidibpli paeest by

h n e ubr
el B ARk R ThEDL Rt t o o kil Showns
oDd & Eells, t@s;ﬁfﬁéﬂﬁs afioeab¥ddieve@ Niriction thddifi @8 enB ARt g¥BR! and

about 0.01%to about 10% gé;qed@ght based on the

10 %xgd@fmofﬂlerf@rm@m@@%sm@ e ds] pereent bwgight @ouspoint
Ot STl APCEBAL o RAT LSS 1
pérbent dagmmghttéoorsslmﬁt I&u&@h@ar EainplEﬁckB pxi)vidbehe thabdckegBtits of

conposi ti on | ned a conventional Dl package
PRIl fvaa bg HtCOB YGRS 4HHiscgpity medifigy i Saale 4 provides
EOBEPCQ-;?dtéris@IP g @leapas%g@%ngﬂma?a%ep IPYRNLEQRMBhg to the
amount s det er gents, di spersan ant| wear
15 disddswré.ves, friction nDdl fiers, antifoam agents, and 10

ant| far t| .ons al so ¢ont ai ned about
L BB ol Ao B i are thefl as e abont 58
to 6¢Hpﬁ{}1§&gﬁymﬁe%h%tverl50 solvent neutral oil, about

12 to 18 percent by weight 600 solvent neutral oil.

SanpKé’s*lsLln@nmtb\fﬂS@l@ﬂYhe characteristics of
olefln copol ynmers as viscosity

[ aI aval | abl
3“& %gﬁﬁng EATMYEY des the characteristics of a

20 sheamRt abh@ 101a8f ViBcRpel Vst combieted Geeirdlindgo ASTMP4684
15 disclosure. In the tables, the follow ng
abbrBVHS ek tampergigsdigh shepr = tapissendyated 4Cﬁ@rélwg to ASTM D-
Ha3apPolidi, a0d D-¥Bhemat i ¢ viscosity CCS - cold cranking
simulator 20 MRV - mini rbaldey vi sconeter - tests

Seamdict ed according t o] ASTM D4684 MHTHS| - high 4
VisewwiteGadeur e _hi gh shear | - -B5Wsestis toWidduct edsweToridi ngwso
to ASTM D-
1 Components Wt.% Wit.% Wt.% Wt.%
"mTEC® 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 neutrat 12.40 13.50 17.30 12.00
Viscosity Index Modifier '
BTEC® 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/propylens 0.00 0.00 0.00 13.40
Copolymer (50 wt, % ethylene) :
Total | 10000 [ 10000 [ 10000 | 10000

25
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4683, D-4781, and D-5481. Table 1 Sanmple # 1 2 3 4
Viscosity Grade 15W60 15Ws0 15W50 1560
Conmponent sW . %N . %N . 9N . % Hi TEC
938611. 0011. 0011. 0011. 00 H TEC 67220. 100. 100. 100. 10
ESSO 150 sol vent neutral 6F3bley. 0058. 2063. 50 ESSO 600
SeHPlG8n; neytral 12. 4013. 5017 3012. 002Vi scosi 3l ndex

Lubreant Bropenfiesc~ c- 4015 900000000 00 L UBRLZOL
Polmergopet i VIHACBN S 00" pandtdlE gookiblood 04837 40p 00288
S LU RRATT Lenelo—0ah-000. 0ts 4h 132
: & Tot HF 0100, 66150 ho— L85
e -abm§.22 P T 146.6
ity thdexo - 92, 147
c%'aw&dc%cmﬁd T M N Ny P B ex 7T
fTPI? 5 g 1T OT 11U LR ) ‘J.. ﬁ?do JP L. O(bJ.. L r\V4&b0
Yﬁd%é&gﬁs 9819 0619- 3(0_0 96Kzt —46C 0 o
NoE&[Vollaﬁﬁ‘tyg}Hl‘*G 2144 A48T 6 Y STUST iy T niexig g 49504y
HTHS at150°C. (cP) 4.89 4.95 4.63 4.79
KV at 100° C. after 30 cycle Bosch 16.29 16.55 16.03 16.16
shear
KV at 100° C. % viscosity loss (15% 14.17 13.14 15.72 ' 14.77
max.)
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

*HiTEC® 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)

SPARATONE 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 1n 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/propylene 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.)6776689766536840 MRV
TP-1 -25C, cP4490047300040800 MRV Yield -
- Stress<35<35<140<35 Noack Vol atility,
%11. 410. 610. 110. 4 HTHS at | 50C. écP)4 894. 954. 634. 79 KV
fremn 1 ol (Qimes togprowide gypbeas sRbicelels cogl pnesthiayingsa polydispersity

at 100 C. % viscosity loss (15%
O@E.gs?jﬁgyhls. 7214.77 max.) Shear stability |ndex (SSI,
%) 23Pfdies WF4thd 0241 OcdpdBinicd adfter Predp et te@SpaskbsTHEOHgh the
9386 is a comerciall é@aval | abl e DI ack%e avai |l abl e
qm%%ﬁnmef & Previder Bdhe &Jigyepatabimanst FIRSe AnbnblOSyir y pevige 2

TSRS T% P BECAMESE ALY sALSLARLE BRNSLPE B o

ca’i;ldlyﬁﬁ{ﬁ(afber 52rb8to enqaaed;eefwmh Gmedmﬂpromﬁdae dfyHﬂTEC® 5748 and

LRBRu/ Ok 67 B3P BReles s s Usrepestive)S Thé campnson ere
cdrRRakY Weth Jiﬁﬁ:leﬁ%n@@leﬁh r&ﬂg@t ePﬁf‘ Bftrefle ﬁ?ﬁ in®q viscosity as

wei ght percent and Is av romLu rizo
inGwatedriat thentable. V\F’Fhklklﬁématlocmsoosﬁ(yﬁtemﬂ"aﬁl efribs leamsles was

o< T ERR B S AR RSpIBR e g petoont of
eaRh Bith188n GKUML & Five @EntRRAYS refllrendBdiDiHIGPE) CENt and i s

avai |l abl e from Chevron Oronite Conpany LLC of Houston,
Texas As seen |n t he foregdiab@ea'abl es 1 and 2, sanple

P EHEP-NP==

~ £ A
é VIUCD (<} IIQIIy CII Ul IIl LJ VID\;LDIL)’ IUUI T T .
N, d-wi-th Qr-lrml as 12 3, Qa%ml 2 A4hr-1r t I’?p Llowest 7

l;iSoqf #es throggdi dg i°n the 4 ubfi c&nt | cofpogi t fbn (1732 | —

nllger1 292 t 1 fnr o 2) Sanmnl A Lo

PG E0hedt 3¢ edr om0 R (SUP dndOfnepel

KtVI’Pé“QVﬁ\I(C%st s E%P CI:SIQSést LTt 878 Jakiid% [313280 | pdS1S3

Vihe MRV test an@Bsswi gcas3igy| (058 texw3 Ovaosa ||, 295anplis.o

YACOXIMRYy Ted T1/prayeq ViBCOJTEL k] C| ands SMealsoSTT I N 2.68

TERRRTHE VES OVE§T g o255 [CQRET Lok YT oy 5! “”9‘627 12.97 12.80
p6il-AY) ene- based ol efijn copo] yner products

Wt. % process oil 89.77 89.77 89.59 89.38 $9.43 86.49 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 throngh 0 4 6 8 16 — —

Homogenizer

KV at 100° C. in Ref, 13.784 11.305 10.822 | 10.614 10.501 8.79 9.05

QOil (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 4.95 4.95 4,95 495 | - 4,95

0il

% Viscosity Loss 26.76 17.58 14.52 13.29 11.87 | - 10.5

S5I% 49.76 32.16 27.54 25.56 2326 | 24 19.29
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In order to nmake shear stable olefin 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 weight average

mol edalskewndiygihe fofczame, tobles wad Fifise t-Swiatshe@Ostgde tcopdymer

Lght  of ocess 30 oil. . .The oil and copolyner .

s B0 e ind8 SERQurer st G etior PRl FEfecpizer can be
tafilofud th $rovile 4 wi¥essifyompaidiél digat anshe Mie SHeaPlsRbMigfihdex (SSD

copol yner havin% a polgdispersity. of less than 1.5,
regpBgaentiof abgyt 28 f@arppled).rind b signisicanthn fd gher dhiskening efficiency

. ‘ . hayt .
CPETES) SahphRy's' e tRERPEI G SbpAtlicP YSUSHT frddiided Ssamptes
6\i:anslu’a)l devhatical theexﬁngf bé r?hhd)lfﬁlfe fdop@yﬁlfelf ihas %ﬁC?ddadl thenefit of
i nemati ¢ Vi SCOSi of the olefin copolyner after zero
Pﬁoaldt%aﬁﬁgfge%a pﬁ?ﬁrwpgwrd}aaw@ ipgb’dépellsntﬁl-‘@é(lﬁ%s than 1.5
bkkgBRIZCL 7077 (LZ 7077) (Sanples 6 and 7,

[ a3

é&g{ﬁeﬂﬂa
(re pectively). The conparisons were conducted with

one pénaeabuppkiesnthomgbduytnbis specificativherefmemediab bbavimade to
a viscqgsity,as . indicated ip the table. The .kinematic
a PSSR Sy AlsGt ik it e Sprng dndomeiaiad iy fol

inkd BT AREN RGEIRLF filllyaBRdoYBiRrdid GA) by dissol ving one
wei ght percent of ° each sanple in about a five

cent Tha kegping eabediswents are(Fs@ptiltle. toTetsile@bBampiation in its
prng?ﬁ]?é 21}]40?:5%1@% tﬁ% e%ggé%_sén Sharré) Ililgthmt%ﬁges t(())_b_e_ﬁrr_li_téd_ to the specific

eXetiplifiodihs 68 TdAR AdrkitRbOAS IR 2the 1Yo dthd @mbodiments are within
C QSt)78489210841723414878131091329%15 53

the) spat gnd sesp of ghe sppgoid4densy 3ingluding, the equivalents thereof
i1 . 2.322.632.792.592. 302. 68 TGA/ N2 (w .
a"%%ﬁ[é%%%h%?é‘ggféé‘%g 5689. 62712. 9712. 80 Pol yner) W. %

pr oCHss pateht8&. dof 88t MG &P 88dicH8 Ant BKIALS entbBdiments to the

1791921632771520611537491394367297293130 .
PUORe33shie 8¢ EKSYH DTS osed Aredigsalions 9y gliarags may not literally

faftddit i3l thé'?él‘)pé%%tﬁg &aﬁﬁg;tﬂg}lm%gconsidered to be part hereof under the

doctrine of equivalents. .
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Tabl e 4 Sanpl e No. 1234567 No. of passes

t hrough046810-------- Honbgeni zer KV at 100 C. in
Ref. 13. 78411. 30510. 82210. 61410. 5018. 799.05 O | (Est.
by TGA) Thi ckeni ng Power

Wiy 8 @iic835. 855. 645 533.824.07 TGA) Thi ckening

Ef fl I eng}ﬁécqt?]@z sur ac% %gr%%ns]igg 2a Blﬁzr%i%ogﬂjfl?‘% {)Py -Il—%cant

: cﬁﬁf)ositiono&lﬁhn%ﬁé@ &Zél Q}l%?lt%rﬂe&tmg visdit§ tn@ittorP 8HANS to about

shearlng KV at
S@efercrsng 9. mghtgg% a@m@dgme comprigingpa shearastede ofefgmicppajymer

te, Ref . 4.894. 954. 954, 954,95
G A peline S dtnad 18ded Fipgnls Yilyronfing from
al%‘h@ 53682 td.ﬁibﬁt 293,608 Ghgrol® theZhedtdble diefif fé@gﬂyﬁ&r h&3&s shear
foregoing tables and FIGS. 1-5, a shear sta

stabilibi pdexy of Iggdbanspogbdd |amg>lx¢a@e@6ps of Wé’floneﬁh@u@w% bf. and a
th%keﬂfﬁ GG S?g ea@erl?l? %ﬂf F?,nant% 1 t%uﬁ lﬁﬁ%ftagdltlve in

provi e a vi |er
thetlatividant opripodieon @ﬁﬁs&d 5n & eejali e gl o thh‘ lubicrit c@Bposition.
(Sanmpl e 5), and has significantly higher thickening
efficiency (Sanple 5) conpared to conventional olefin
COpO} YIRL [ubtis£es éﬁrYac%fl biab r1 S i‘é@ﬂﬂh@ ?ubn@al%ﬁ Qurfdce comprises
Mechani cal shearing of an ol e I n copolyner has an
araetgmek drerdfaiit. of providing a shear stable olefin
copol ymer havi ng a pol ydispersity of less than 1.5
(Sanple 5, Table 3). 10 At nunerous places throughout

thi s3 spRCiublieatd Qifack 8F 88N SwhALInRRE ibiRARd k& fa comprises
nunber of U S. Patents. All such cited docunents are

arginpsrea sifadepe sepperene of aminfegdl coinhussiontengindi scl osur e
as if fully set forth herein. The foregoing
enbodi nents are susceptible to considerable variation

i N i4.SThPhbfitdte®surfies of dialg 1 ywhirb® tREROPicRRN berfakonPhises

intended to be limted to the specific
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 monorners, 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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15 exenplifications set forth herei nabove. Rather, the

foregoi ng enbodi nents are within the spirit and scope

of the appended clains, including the equivalents

thereof available as a matter of |aw. The patentees

do not intend to dedicate any discl osed enbodi nents to

t he ubl i d.to the extent .any di.scl osed N

o AP eReteBifle Bfvin oy el Shagouaiing ¢ SKcpg fopfpbricating

tHeaibyvidb ks, HlauSERRE cAhplidie: &h iINGE lnbAGMIn@ Bscosity and from

considered to be part hereof under the doctrine of

akepiisvialabpetis30 nefcaph Ay wessht od prraddifive camprisingd shega steblle olefin
I e r&sin thin fil oat | f | uBr | .

SRS AR ThaP PPt b PRy e i e

ratighpo $iohy abbck SOO00aoubodd 230,00 UVherdl AR cleat dible olefin

wei ght of an additive conprisigﬁ a shear stable olefin

cormbansikas B shrar plakidity index &f desp dhgmneouh 40 mgolydisperpidy of not

rage cll ' . i r 0
oY RASUREEY! e YRS UM Ol U IR0 Ond
whoi Vreeambag o sldédre insthaldubridayt inbesed afn 4 estsl bt of the

bout 40, a. polydispcrsity of not nore than about 1.
upricaffy a  t hi ckening efficiency of greater than about
1.8, and wherein the anount of additive in the

| ubricant conposition is based on a total weight of
t he 1ubrihe arebickoooipdasint il OnwhdrGin2the Fhear Istebld ceptobdner is derived

surface of cl.airn erein.the |lubricated surface ..
TBh1b £ouB <ol riggh Gty e RO DA on o, BB e dene
mHbheEestHlen&idbind, antiBi&lctheoPRnt wlnbaRted surface
conprises 15. an internal surface or conponent of an

i nternal conbustion engine. 4. The lubricated surface

of claim1l erein. t | .ubr.i cat ed surface conprises.

on i eThdyetile bkt 16 iR IR HEar Rl 8 o AR o FRises an
olegificbpdpmengeéiinicdy Bheardden b hbmbgealisg. surface of claim

1, wherein the shear stable copolynmer is derived from

the group consisting of ethyl ene-propyl ene nononers,
et hyl,gn I ~ di,an : - |
e L i e
dissl feagmeohclotimignexbausn g ebdirculation emdra ditalchiéng system for the
copolyrner is 25 derived froma relatively |ow
il erature, honogeni zed copolyrner. 7. The | ubricated
surface of claim11, wherein each nmononmeric unit of the
shear stable copol yner contains from about 2 to about
10 ché.bbhe ethicts of 810ing 10,Twkertinlpatlcmpedmesie figit ef b shéaaistable

1, . wherein. the shear st abl oppl yner conprises an
RO SR AS B3 ATHE D BBBORSREr havi ng. an
et hyl ene cont ent
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 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
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bel ow about 70 percent by wei ght of the copolyner. 9.
A notor vehicle conprising the lubricated surface of
claim1. 15 10. A vehicl e having noving parts and
containing a lubricant for lubricating the noving

thparabmt 40he pblybispersint oﬁnmtrpfdrsﬂmg apoutdi.3, aod althibikkentraf éffigiency

SCOSI d fr_nt 5 to about 3 r.cent )
fia?n ol iy | ﬁ?fﬁlp QHGn@‘nﬁmgh%'gF“?‘gt“éﬂo iR t@){ dyhricant
ccﬁn%ﬁiﬂnﬁ%ése@%h'a"c@ﬂl &ﬁ&ﬁit%fﬁf%%ﬁ‘t%ﬁl baubhg a number

aver age nol ecul ar wei ght ranging ron1about 50,000 to
about 250, 000, wherein the shear stabIe ol efin

copol yme h shear st y i.nd | ess, th

coout T a0.mha Bl cmmihopt At T8, Sherdh hodieer stable
0%70 ama @rivBd TR IR pRfubl @dns“@ﬁﬂg of eﬂfy%fe%ﬁoﬁﬂ@fé RABAMhers,

and wherein the anount of additive in

ethylene-propylene-disas e dmenomaers.ot alyrenerigtrenst tand smrene neoprene
nllubrlcant 11. The vehicle of claim 10, wherein the
REB st abl e copolynmer is derived fromthe group

-consi sting of ethylene propyl ene nononers,

di ene nnnoners styrene-i soprene,

ethylene ropyl_ene- ]
and & @Ee é@ reemRoRtsienr of clajmi 36, T’H@r%r#lewéwaf stable
I rei r
co ﬁﬁhrg% e?rlnﬁwg%pagl 09?%?& Bﬁr?e[] nidc % S‘al fifa lgo%‘@éeh?zﬁﬁ
honogeni zer. 13. The vehicle of cIa|n110 wherein the
novi n rt onpri se a heav duty 20 _di esel engine .
incI ki %8 %%tcogagsmewf el @thwal gaohupenaEgricyt of

Eéa? RabRlco haggleﬁaghaﬁs frofh abd t??e iR afrba;tbaegﬁt.lo

ereln eac nomeric unit o ear st
copol ymer contains fromabout 2 to about 10 carbon

2}12 0- st2 ib? 3‘1@%—%3 %I}pc l@ﬁﬁg r ?g é?llgn Jlg,a PPé\v?be i IJEe t sth%ar stable

copbRM e NEo16 | 44 Ngh SY%SJIeﬁé‘VécﬁgalﬁH% e&di%l)%ﬂ# having an
content bel ow about percent by wei ght

ctindped gomtant beowiboutA/§ per¢apt by eighat ed | ubr i cant
conposition conprising a base oil conponent of
| ubricating viscosity and fromabout 5 to about 30

per cant Abyetioid bt idfroviag the @lsbbei?' @A bf Silwﬁnﬁhﬁﬂ;ﬁosiﬁon
stabl e ol efin_copol yner derived froma copoly
COREVISHY Bixinghah the dibsigantmompogitian fgan gheut r%ﬁﬁ’g?hﬁ’@}t 89 omcent

o £ 59 &hh\% @Bﬁt/ﬁsmgaghgag%t SRk %8t)§1§rtnématved fi

sta |n co Hear sta I ndex o
cobebzmd(ﬁawng 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 lubricating oil.
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t han about 40, a polydispersity of not nore than about

1.5, and a thickening efficiency of greater than

about 1.8, and wherein the amount of additive in the

| ubricant conposition is based on a total anpunt of

| ubr 2% ahe methodsiftclaim. 215 whereid the whesein cbasheaostplds icopapmer
.of claim 16, wherein the sh tabl e _copol [
1sdéqu\(;§ dg‘:}xp JhEt HauRy FBB%StH@nQ §{h ff‘éle cpropy]enepmogomers ethylene-
p&@ﬁ%ﬁ@ﬂﬁm@ﬁ%ﬁ&h&@em9ﬁﬁgﬂ§ﬁﬁmw ﬁkﬁ%ﬁ%&ﬁﬁ eRY eRRmt-Eene

nononers, styrene-isoprene, and styrene neopr ene

nononers 10 18. The | ubri cant conp03|t|on of claim

16, eln ea rlses an.
ol e th- B8RS oF REBR AR iip (661 SRV S onhises an
oleANeGRINEE mechdnicdilesHedRidiif ahbmegemagi tion of claim
16, wherein each nononeric unit of the shear stable
copol ymer contains fromabout 2 to about 10 carbon
at ongs I?ehl%gth J %?c t#?g C\%Héreﬁl ggl?ﬁw%o&%ng funff oﬂh@ sfigar stable
wher€i'n Re&r ¢ ner npri ses an
capabift @uiaidk ivhedteyuc 0 né atbcmt mg c@x@pﬂ hmﬁﬁr havi ng an
et hyl ene content bel ow about 70 percent by weight. 20
21. A nethod for inproving the viscosity index of a

L ubri e apte GOANDPSH b2 QQ}E@%BW{Q@@ %&ﬁ% céﬁéotl%é mprises an

| ubricant conp03|t|on rom a abo per cent
amqrphe.lsgzlﬂtylﬂfe c@ntaaﬂﬂg topodyraarpvingg angetiayl aeeantent Bdlbe about 70
olefjn co rived froma copolyner having a
PEREHRY W é@FﬁﬁP fWFar wei ght rangi ng from about
50,000 to about 250,000, wherein the shear stable
ol efin copol ymer has a shear stability index 25 of
| ess2% hanlubticant additiva cpodenttiatspemygirisingod dﬂotntrmroarridnauiﬂ and
about thic nlnc C r.eat e
o Tt 26005 90 sl & Befknt b MARES simafisy b Shegsspeble
olefiifdoPolymeP AeM V&I flofh tah&ﬂogl@ﬁérqwngcermﬁéetrl erdgé molecular
based on a total weight of the |ubricant conposition.

weightzranging drore abeyd 5009 tai aboptl 250Kk avhereiméhd shisar gable olefin
co§8{§%°§;aa%§%h%%g%bﬁ§%8§ bes!s Va'&ia%%ﬁ 11,(}{ 4 ﬁ&&ﬁ%ﬁ&sf?}g of not

alm erel

- m¥fethan mbbhe 1 shaad astfﬁﬂt@lrﬁgoﬁﬂ’icmy ofl gregter itv@daiou®m.8, and

t he group consjsting of ethyl ene-propyl ene nononers,

whareip| the amopntopyahesresiehle rlsfinptoppbyimer 15 the Whecans spmppgtion is
24. The net hod of
gﬁﬁaéég%ﬁqﬁ%%ﬁelgﬁnﬁgﬁgﬁggﬁ&é&a [ e copol ymer conprises

an olefin copolynmer mechanically sheared in a

ho rmoq%e n]:'}te agmtlt%g 89Jt{]eeﬁggt§t gg 1r§{23 g{vgerem tl1'ie W\Mgl%gne tlhre]: sﬁga% Igtable
copolymer is derived from the group consisting of ethylene-propylene monomers,

ethylene-propylene-diene monomers, styrene-isoprene, and styrene-necoprene

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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copol yner contains fromabout 2 to about 10 carbon
atonms. 10 26. The nethod of claim 21, wherein the
shear stable copol yner conprises an anor phous

et hyl ene cont ai ni ng copol ymer havi ng an et hyl ene

contEnt Theddivialdtentfite PRI 7, Ryheydh 8 shedr dtdtde copolymer
copol ynmer. 15 27. A lubricant addi tive concentrate

COMMSES 30 AWOEPINS a@aden@ rcoatawm%ﬁonﬂlmﬁdwvmgr Yhethplene content
]@gg an additive
m%%%%?ﬁ%?ggga g% aré1 &gﬁéﬁﬁn copol ynmer derived
froma copol yner haV|ng a nunber average nol ecul ar
wei ght ranging from about 50, 000.to apout 250, 000, .
wher#r n fhéutgass CQ’P’&BWBO‘E)I‘@FTFW&%&OBWEPI hé’é‘? atgg hlditive
Cﬁﬁﬁ*&ﬁé&ﬁﬂ&ﬂﬁﬁ% of Iess than about 40, a

pol ydi spersity of not 20 nore than about 1.5, and a
thlckenlng efficiency of greater than about 1.8, and

wher | of shear stabl g ol efin, copaql r in.
the St hGnd SEbRsRing B ne PodeabauRcty né PR jriting
usitlg ﬁsh@ lﬁ!ﬁﬂﬂaﬁh RilCRY GRBdrdhére ﬁgwn%%r@q@'thé ViBhicle a [ubricant

concentrate of claim?27, wherein the wherein the shear
cogtpabition cmtavupg)layh@ﬁ ¢ib avérai Inbdcdnt aeditive, greolypricant additive

coB R g LB T 0 B BREPY, CICTTF e eblp el epolymer

- dediRred $oi ﬁﬂﬁpdlglﬁ@f Bf\eng BOREHTRF Sverd® molkeulaf dleighy anging from

concentrate of claim?27, wherein the shear stable

abewipd):Yifsio abgpt 2UKAA wdticient teipesvide Foporbpiis to about 30 welght

P A HESht BRI LRI Uop o, whern e
shemrnabie ioleflintdpodfmérhieas & Rkei sﬁdbﬂhb(andﬁpof yeme rthmo alb@u'tn:m a
fromabout. 2 to about. 10 carbon atons

pohyspersity of sptBRre har abeutd) R japd zﬁhwlm@% Pffﬁq%y Qﬁ g%ﬁater than
ab%ﬁtap k earﬁpvgﬁér)é { bF Sreaf Sabie Qﬂtf}ﬂpbﬁp gygrhéﬁ'l 1‘?1”(?1% qbncant
ene C el ow

cont'ai ni ng copo yner avi ng an ethy t ent
coalposition7 ( ipeecend tdiyl weglghif theflubtient opopositem. 5 32. A

| ubricant conposition conprising a base oil and the

additive concentrate of claim27. 33. A nethod of

| ubrasc atenNBetABY bR SRR BS Swhre@ tHE Whelch tlfe@ﬁeﬁ%tteﬂ)@éjcopolmer
conprising using as a lubricating oil for one or nore

is rdsvvedy fioar the @fouph eonmhng | ccf %thylum progpiend Onempessi ¢thylane-
SARLALALG 8, DA Bk ARG 2aL UBE LEARL RALLLL ¥EnoLRE
iRl RS i g a SRR REPishe Hppind
oil and an anDunt of shear stable ol efin copol yner
derived from a copol yner having a nunber average

ol SéulThe magheshef dainglh grherebmibeabenstably, @polymsT spwtiscs an
OI‘VZAﬁ?;e]P gq%?ﬂmféymecﬁén%glly BReREOH adﬁorfl(géémz%pom 5 to about 30

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 copolymer having an ethylene content below about 70

percent by weight of the copolymer.
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- percent of the shear stable olefin copolyner in the

| ubri cant conposition, wherein the 15 shear stable
ol efin copol ymer has a shear stability index of |ess
t han about 40, a polydispersity of not nore than
abouB8.II'le, methdd af thim B8nvingeiafthe cehdecle ynadbdegrasditsel etidianand
gbout 1.8, .and mher%{n_the anogﬁ; of shear stable
WS the ayingaaets indludeBoying Prtstfthe engidfosi tion is
based on a total weight of the |ubricant conposition.
20 34. The nmethod of claim 33, wherein the wherein the
shead9.sThbneetbap of ghabn 33i whetemi the dchicknmnthidegyr ouggine vehicle

PR Bl S R SR TRBSHR RS 0

styrene- neoprene nononers. 35. The nethod of claim 33,
wherein the shear stable copolyner conprises an 25
ol ef # dbponsthed ofrslainar3c atheyein Hreqyducle anejudes a spark ignition
hono i zer., . The tho f_cl.aim.33 rein each
R RET bBsin B2 o PR ARl B o UGS 2 s
fromabout 2 to about 10 carbon atons. 30 37. The

nmet hod of claim 33, wherein the shear stable copol yner

conmptl-séBe methoshef; ddpisu 33.cvhsreiartbe vemelsiinsladescopors ap, and
! : _ b
B e Bidv e DS RGN St PO RORNS il 08 POl 1'%

wherein the vehicle includes a diesel engine and

wherei n_t he Vi ng. parts_include ving parts of the
engi%.T‘%@.mnﬁ%d t FEEof3 cYharenaBenNeigieninchidey &y dpternal
JritlsH Sen%idéahé fg VN &lkRase |\Per&R 8129 IHRicaitne iti
© efeﬁﬁ t he nDQﬁn% parts ?nc?ﬁ%e ngvpng partg of ?ﬁ oston
cormgisesa cilkcaFh eil petshatdn dfe arhrdicase3d thevehide.n t he

vehicle includes a spark ignition engine, and wherein
the noving parts include noving parts of the engine 10

41. Aherehbadd of Hifl 8 IRereth AeCluBritdhe ¥BPb&tién comprises a
includes a drive train, and wherein the noving parts
driveciraig lnbrisant mgesgaly in an @htonnsive drive treingif the viehiclehe
nmet hod of claim 33 wherein the vehicle includes an
i nternal conbustion engi ne having a crankcase and
wher £, nAtihehbdi bf hubeiidhti O Gisk; tpafR corhprisingponta@mgahe moving
crankcase oil present .in the crankcase of the vehicle,
pats. Withea fehrifgnt epmppwiion senigindieiznlvbreant asidittgntthe lubricant

acﬁlﬂmoc%ﬁl}zrﬁﬁ COARS OF cRriefbil ‘éﬁ? o Qbé\ﬁ %rﬁo%%%% Eél%%ﬁt by
In an autonotive drive train of the venicle. 44,
weighthefch dhitad sidiiée okfinrgpoiymienderpad tioont arppeigmeghaving a number

contact,ing the Vi Ny arts with | ubri cant .
AVCHIE JRTIFTOH o f_aﬁaﬁg%g 1§>r1} al ?ﬁté%o%&aow PU20.090 wherein the
.sﬂea&bEthﬁérHleﬁrﬁég%&lyﬁﬁ% fATP fshéarnﬂatﬁﬁ%' nHBDbf 9ssCRAS 1aBSut 40, a

| and f a 95 ht of

ol rom about 5 to about ercent by weig
podydispessitysifaiol exont tfanabowplo$,yamdra tiekening effiapency of greater than

'ab%lqp ?|8\,/ n\a%erer}%vtlhg qu@ﬁ@aﬂmg&position 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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10

aver age nol ecul ar wei ght rangi ng from about 50,000 to
about 250, 000, wherein the 25 shear stable olefin
copol ymer 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

T romaobli M ubobits 44 WhuFRole BYVARIGHY ofioqtgh tomal

- cofldhdiioMee qllaﬁi'ﬁéaa t @hallca¥igint wﬁérefnh ¢hed Wi cBAN composition

conposi tion. 30 4 The nethod of claim44 wherein the
compiisey agaanksase obfmressat indlyg ergnlsase of thevelucloehi cl e. 46.
The nmet hod of claim44 wherein the vehicle includes a
mari ne vehicle having an engi ne, and wherein the

nMovi By, P fnthod CAfUsdginiTay lvﬂﬁrdﬁ@tﬁeﬁlu@ﬁcﬁﬂﬂ&mﬁfp@blﬁen cbmpflses a
47. The nethod of claim 44 wherein the novin parts

driwe freig dubgisantirescabin ancagiamediviegiive Hginmd thavehy

crankcase and wherein the | ubricant conp03|t|on
conprises a crankcase oil present in the crankcase of
the vehicle. 5 48. The nethod of claim 44 wherein the
| ubricant conposition conprises a drive train

| ubricant present in an autonotive drive train of the
vehicle. 10 21
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