LUBRI CANT COWVPCSI TI ONS FOR PROVI DI NG ANTI - SHUDDER
PERFORMANCE AND ELASTOMERI C COVPONENT COWVPATI BI LI TY
FI ELD The present disclosure relates to |ubricant
conpositions and nmethods utilizing the |ubricant
conpositions to provide and/or inprove anti-shudder
capabilities of autonotive transm ssion fluids. The

CorpEBRICaNt SR RuIfoRs MR OV IBhiGeANTE-sHUDDER
PHTORORMANCE AND'EEASTOMERIE CONPRORENT CONFBSTBNATY
New and advanced transm ssion systens are being
devel oped by the autonotive industry. These new
systens often involve higpﬂiﬁgfgy requirenents.
Therefore, friction materi t echnol ogy nust be

- devel oped to neet the increasing energy requirenments
of these advanced fluid systens. The high speeds
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In particular, new high energy type friction materials are being developed and used.

The new high energy friction materials are able to withstand high speeds wherein internal
transmission plate surface speeds are up to about 65 m/second. It is also important that the
friction material be useful under limited lubrication conditions. One such material being
developed for automatic transmission applications is a carbon fiber containing material.

In view of new materials and greater demands on transmissions, automotive power
transmission fluids are called upon to provide specific frictional properties under very
demanding conditions of speed, temperature, and pressure. Changes in a fluid’s frictional
properties as a functton of relative sliding speed, temperature, or pressure may cause

performance degradation immediately noticeable to the vehicle operator. Such effects may
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i ncl ude unacceptably I ong or short gear shifts,
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non-di spersant viscosity index inprover, wherein the
power transmitting fluid provides anti-shudder

performance to WOFWE@ﬂME&T@eVi ce.

In an embodiment, a power transmitting fluid for use in a power transmitting device
may comprising a major amount of a base 0il and a minor amount of an additive
composition. The additive composition may comprise at least one non-dispersant viscosity
index improver, wherein the power transmitting fluid provides anti-shudder performance to

the power transmitting device.



2 In anot her enbodi nent, a lubricating fluid having
conpatibility with an elastoneric conponent nay
conprise a mpj or anount of a base oil and a m nor
amount of an additive conposition having at |east one
non- di spersant viscosity index inprover. |In another
enbodi ment, a nethod of inproving the anti-shudder
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an additlve composition having a non-dispersant viscosity index improver.

| In another embodiment, a method of making a lubricating fluid having improved
compatibility with an elasotmeric component may comprise adding to a major amount of a
'b.ase oil a minor amount of an additive composition having a non-dispersant viscosity index

mmprover.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates torque performance of a fluid according to an embodiment as

measured using a ZF GK test rig.




FIG | illustrates torque performance of a fluid
according to an enbodi nent as neasured using a ZF X
test rig. 3 FIG 2 illustrates torque performnce of a
conparative fluid nmeasured using a ZF K test rig.
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In an embodiment, a power transmission fluid may include a base oil and an additive
éomposition. The additive composition may include a non-dispersant viscosity index
improver. Non-dispersant viscosity index improvers differ from dispersant viscosity index
| improvers by the absence of dispersant functional groups. A non-dispersant viscosity index
improver suitable for use in at least one of the present embodiments may comprise a
polymethacrylate, an olefin copolymer, a polystyrene, a metallocene polymer, a polymer of
a hydrogenated diene and/or a copolymer thereof with a vinyl amine, a homopolymer of a

| hydrogenated conjugated diene or a copolymer thereof with a vinyl aromatic hydrocarbon,

and the like. A wide range of molecular weight polymers of the latter type can be utilized as

4




pol ymet hacryl ate, an ol efin copolynmer, a polystyrene,
a netall ocene polyner, a polyner of a hydrogenated
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dispersant viscosity index improver.

The presence of a non-dispersant viscosity index improver in the compositions and
methods of the present embodiments eliminate and/or reduce the need for conventionally
utilized seal swell agents or other agents. For example, inclﬁsion of a non-dispersant

~ viscosity index improver in a lubricating fluid may improve the compatibility of the
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and/ or el ongation. Both of these factors are
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the derivatives, analogs and homologs thereof and the like.
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R D R R A I A
dwtlﬁ%n%r co@ﬁm‘hh&h&lﬁr @Qﬁ?ﬁfgsoldhﬁﬁ %‘ﬂecfﬁc ex ﬁ v{egﬁgg%%eg&?ers

gl yco Anot her ¢
incluylealihityloidipés di(Retlodhaysabhcaté, dinbexyl ﬁlmarae;iduis:n(l @elspcate,

e 5L e e A bR b,
the S&theihtLyl Wdsthr of ﬁ@@lﬁﬂc%cﬂ(ihﬂer e ®nifiex é&@ér%mﬁe@'b?r‘ r€acting one

aci d linoleie acid diner, mal oni ¢ aci d, al

moleef sshacic agidl tth terp iealesl ofitetrasthiydenecghyadd andstwo. mow ofa

(e.g., butyl alcohol, hexyl
ahy%?%%ﬁ%¥?ﬁégﬁtcyﬁgalcohol 2- et hyl hexyl alcohol,
et Byteengefl ¥CHnthetid bité hlyé glRfide ghase ladsBRALENRIC 5

propyl ene gl ycol, etc.) Specific exanples of these
- mongegrluxylic ,aﬂg{s arboelyols pelelsahass such as neopentyl glycol, trimethylol

 profid BRI RhGaL S, Chialgy dmrete,
' azHIemtee thed:lam:dn}l hsedpﬁfiﬁbiﬂjnay be usadl td @eakle tighfrdidmddsion fluid

el cos
composmons ag descn edc herem may be selected from any of the base oils in Groups I-V as

o
It

specified in the American Petroleum Institute (API) Base Oil Interchangeability Guidelines.

Such base oil groups are as follows:

Base Oil Group’ [Sulfur (wt%) Saturates (wt%)  [Viscosity Index




the 2-ethyl hexyl diester of linoleic acid dinmer, the
conpl ex ester forned by reacting one nole of sebacic
acid with two noles of tetraethylene glycol and two
nol es of 2- ethylhexanoic acid and the |ike. Esters
useful as synthetic oils also include those nade from
C5 to C12 nonocarboxylic acids and pol yols and pol yol
et hers such as neopentyl glycol, trinethylol ropane,
Grogehnt aer yt W 0t81 , di pepider yt hri 90 80 to 120
pent aer rtof; Hence; e base oi
Gnn&%gch may %gﬁﬁsed to make the tﬁ%%%nission fl%ﬁ%ﬁao
Growoiiposi ti one.08s descrjAhdd herei p-9my be sel ect gzh from

any of the base-oilslin -V as —specifiied-in

Groymy Amer i cBhPPEaIPRAckfsIRA0S ute (API) Base Q|
er changgal. L et SWGT base of I —groups

Gmdre as folﬁg@%bggéggwkﬁﬁaéygﬁ% ﬁ??gr (W 9% Sat ur at es
1Groipt B4IVarsanisietay oil bassstaeker oup | 0. 03and/ or 9080 to 120

G oup 110.03And9080 to 120 Group |110.03And90120 G oup

I Val | pol yal phaol efins (PAGs) Group Vall others not

| @k ueladrh BbFeOthR Dabe diMm& BYRSDoly-hibha-efin TP REH 2iryRichily, th

base stocks. EE se?€%5r¥ﬁ§ab03§}’théibgsgqggﬁﬁna§ﬁbe35 ©
polyipha-défoisaretieived foBA@onofgm lnalngyfrom hout 4 to about 30, or from

abou B o s S S 50w Erepeioh Bl R Aol PAOS
inclugfg thd3k fdtzﬂl‘i@@ 88 Wktefe, HRcAROMxtRs BREQI MBI Bke. BXROPLRS have a

~ of useful PAGs incl'ude those derived from octene,
viscajiy @h Eommbenti? tesaborbt s e froangbouhs t¢ dheat 1RADSTommgbduad o about

8 esCyd W06 Fatatpfi ot §30s I o POC BBl B, gt
100°at Fdl@Qlllﬁﬁa-(Edﬁﬂép heBmOftured\ BrerédiC MitlRird of Slin@hl diPRitl the foregoing
pol y-

al pha-olefins, 6 ¢St at 100 C pol y-al pha-ol efi ns,
poly=ghiarglefingmaay hawsedof . M xtures of mineral oil with the

FRIBLOR1 e GBS B I B rcons.
Fiscleytroyessh 2adhdsyatd bydrobaibens arkinsadedfond syoyissis gay bbrtsininged and
CO gl PR St ey, ‘oo hS Ao eatbons typiaaily oquine Rurthar |2
processing in order to be useful as the base oil. For example, the hydrocarbons may be
hydroisomerized using processes disclosed in U.S. Pat. Nos. 6,103,099 or 6,180,575;
hydrocracked and hydroisomerized using processes disclosed in U.S. Pat. Nos. 4,943,672 or
6,096,940; dewaxed using processés disclosed in U.S. Pat. No. 5,882,505; or
~ hydroisomerized and dewaxed using processes disclosed in U.S. Pat. Nos. 6,013,171;
6,080,301; or 6,165,949.

Unrefined, refined and rerefined oils, either natural or synthetic (as well as mixtures
of two or more of any of these) of the type disclosed hereinabove can be used in the base
oils. Unrefined oils are those obtained directly from a natural or synthetic source without
further purification treatment. For example, a shale oil obtained directly from retorting
operations, a petroleum oil obtained directly from primary distillation or ester oil obtained
| directly from an esterification process and used without further treatment would be an

unrefined oil. Refined oils are similar to the unrefined oils except they have been further
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CO using a Fischer-Tropsch catal yst. Such hydrocarbons
typically require further processing in order to be
useful as the base oil. For exanple, the hydrocarbons
may be hydroi sonerized using processes disclosed in
U S. Pat. Nos. 6,103,099 or 6,180,575; hydrocracked
and hydroi soneri zed usi ng processes disclosed in U S.
Pat. Nos. 4,943,672 or 6,096,940; dewaxed using _
treatgd greneranie peTBertignistepytasimipaye ongor mEorg @Y. Hany such

. i i . I - i scC
e e A e e e R e
secohkiaryfdiistiﬁdt,iorr, aéiiclm;eﬁatlalmitmaicﬁlt fittedion) ﬂ;?colﬁidnb efc. IB&i'eﬂn?H oils are

or nthetic (as we as mxtures _of two or nore_of .
obtaffeg By PracRises gl K Bops ped i SEROSEEKkls Bl @ e el
whidhide b&ea-;[ %&a@fﬁﬁ%d 1'1? 5ér¥ice URLE! teRitheR oliS afd By HR% as reclaimed or

obt ai ned di rect roma natural or synthetic source
reprodessed wils afdiofidneare pdditibnal bt processeddnt teehmiiqueR direetxditplemoval of

| e oil obtaine irectly fromretortin
Spe”g ﬁ‘i‘lgg‘t’fiso??é’,taném I?rat'}aé’ﬂlrhr O%/fﬁtpﬁ - direct Igy from
Pr TABbYseGilShdy bAddnMIn&d wik bf hdfiile SREAISARA asWidcRiEED

froman esterification process_and_useg W t hout _
~ embedimentshercietetprevite wooiver rensamssiamiteifli Abe baseloil Ref beprgsent in

olls are.si.mkar,.to the ef i ne ils except. the
the L RN P §n prAGudEetn R G0 3w 4G SR o3 W%
purification steps to inprove one or nore properties.
Many such purification techniques are known to those
1 | tart such as sol vent extraction,
se I.stild.atd id. fracti
£ EE B Fnhlstig iR ma? s8R iR gs of the tpe
useddb hatonatic ynspiisiased Binlhtidnstio addifsetose dothporitsaieseribed
refined oils applied to refined oils which have been

abovgy Peefidifdes inchidee by ase notdipited-tor ashiene disprrpats fiactigngpodifiers,

antidﬁlﬁm, Edr yr@ésﬂﬁdadaftge BEBS ﬁﬁﬁﬁ’bi&ﬁé ﬁnﬁ&gargﬂtdhﬁf\lfegraﬁtimst
addi t1 ona processe y techniques directed to

additheaspmethl ddactieppemt andidehint dnvse pourgmirit alepressants, aiaatiraihinent

.breakdo oducts.  The base, oi be conbined with
additiyes. Tetalio EieBesn 80 protddion] el BibesRts. anbod: ment s

herein to provide a power transm ssion fluid. The base

oil may be present in the power transmssion fluid in

anAddibives ustd snioabulating thewosspositiahodescdibediterdin can beblended into

ower. t.ransm ssion.f.

ti.pnal . onents. The S | ui.
the bR PRl R BBk Rl Rtine 1 PES Fob et i s e R prend at
- of thé BorapdrRARcbAcurfenll$ iking lafAdditive Bordcentmatt fitd. Aiditives plus a diluent,
addition to the conponents descri bed
~ such as a hydrocarbon solvent). The use of an additive concentrate takes advantage of the

Oth

mutual compatibility afforded by the combination of ingredients when in the form of an
additive concentrate simulates actual plant blending conditions. Also, the use of a
concentrate reduces blending time and lessens the possibility of blending errors.

The power transmission fluids disclosed herein may include fluids suitable for any
power transmitting application, such as a step automatic transmission, having from about 3
to about 7 speeds, or a manual transmission. Further, the power transmission fluids of the
present disclosure are suitable for use in transmissions with a slipping torque converter, a

lock-up torque converter, a starting clutch, and/or one or more shifting clutches. Such
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above. Such additives include, but are not limted to,

ashl ess dispersants, friction nodifiers,

anti oxi dants, extreme pressure additives, corrosion

inhibitors, antiwear additives, antirust additives,

nmetal deactivators, antifoamants, pour point

depressants, air entrainnment additives, netallic

det ergents, and/or additional seal swel| agents.
trangpigsions Bslude gues-nfongy fyg-asikn gnd pevepwnerddrandmissions, and

[ L ed. i t i .
contiREY JaafIC bah ittt YAES ST Bpck  BheR B R g used i
mangl transmisstoak|ircltding hetothasddlmamib] drdedvabopaharihsmissions.

concurrently using an additive concentrate (i.e.,
additives plus a diluent, such as a hydrocarbon
solvent). The use of an gddijp concentrate takes
advant age of the nutual conpatibility afforded by the
conmbi nation of ingredients when in the formof an

et S i P fied otmges e e i ae Comeadt prepared
in thelpesidirtivshs!distRos8d Belb®s TR ohBSs H?l% SR Varied aff diRu8RAI With respect

errors. The power transni'ssion fluids disclosed herein
to cagh gxample belove. | Unlgss ashgrwisgispedified testpd spoples were identical except for

. 1tting application, such as a step autonmatic
Vmﬁ%‘frcg’nwgngét:&on, having from about 3 to about 7 speeds,
or a manual transm ssion. Further, the power
transmssion fluids of the present disclosure are
suitable for use in transni ¥saopde M th q sl i Fxianple 2

torque. converter, a |ogk-up.torgue.gonverter.. a. _. .,
start?ﬁ&“%?ﬁ?éﬁ?kand/o ﬁHﬂEQBPnH%FE"§WHf?Fﬂﬁ"EPEP%ﬁgggwd
Such 9 transmi ssions ipcl udpnsidwes, four-, FhNe wi%
six-, and seven-speed franspmissions  _and continuously

var i abl&ntioxidests ssi ons| (chai Bl b3t . or |di sk 0y2pe).5

They i —be—used—m—ran 3' tr-anstmrsstons
includgﬁ%igﬁﬁgﬂﬁted mahual an Qﬁ%l-clutch 0'-0.06

t ransm $hidiasele EXAMPLED Fl ul ds_bgsted | m the goiLew ng
xanples included the follow ng conponefts prepared

in t héntifepsorgintns di stl osed Geldw.  Conponents5i+H:20

were varted atedrscusped—wth-respeet—rto—each
exarrp]1¥ CHORMOTER| acs bt her wi “es'gpeci fied tedPEy-025
sanpl es DMyeisahdent i cal | excepipgiqp vari ¢d conppnganrts.
Exanple 2 Exanple 2 Copponent typePropoftion in

Fi ni s¥eabiSwell Agents 0-20 0-10
Polymethacrylate viscosity
) ] 0.5-30 3--25
index improver
Basestock 60 — 90 60 —90
Diluent Oil 0-20 2-5
EXAMPLE 1

10




Proportion in Finished Fluid, wt% Fluid, w%

Ant i oxi dants0. 1-2.50.2-0.5 Rust InhibitorsO -- 0.20 -

0. 06 - Thi adi azol e0 - 2.00.01-0.6 Antifoam agentsO -
1.50.05-0.20 Friction MdifiersO - 5.00.005-0.25

Di spersant 0- 101- 5% Seal Swel| Agents0-200 -10

Pol ynmet hacryl ate viscosity 0.5-303-25 i ndex inprover
Basestock60 - 9060 - 90 Diluent O10-202 - 5 EXAMPLE 1
10 Trypotransamssiansiid formulatigns werpiesied abewabratedtfesefEtiaentss in

I . gf-f.ectiyve s in . reducin hudder .. ..Each
rediBHHEE BB RIS o rah o P S g
diff@ddlbliyie theappbs offivistevidnduxl ishprévethe types of viscosity

i ndex inprover. A polynethacryl ate naon-di spersant
vi SeBlymethperylaie popydisResyanfsiscqsity dndex imprayigr gaypusedtin formula A
t] o5. .0 . i LM s o
o o SUSEOAIALY 8155 41 45 4, REOS R, ncicnat
was faeedhinl ForidulatB at capncantatiah 066,18fwt%.13 wt % As shown in

Fiqures 1.apnd 2, the t automatic transm ssion fluids

vve%%s @aw& igyresd ar@ﬁuﬁ@éma@m% tgstaipgiop fjds gvere subjected to
i PR S MBS oy
devalbpeddty ZF woeedsmg astig-whtrelledclpeh sapoming end dlosing performance. An

T AT TR
basi R cOMBhtiA dOBrRh” o HhRARD shudbier dHatdcfirisBEUSTIRE test fluid. The Green

characteristics of the test fluid. The Green Shudder
Shugster pprsienof ther&s VRKARKurKigstEEEL3 " CPIsigs of g tmgiestastroflechcontinuous
slip }11%&&1%?00% ariltu'?l(g) ltﬁrgéj 2(?—81%&@ SQtidns. The entire sequence encompasses 60
minutes of test time. During each 20-minute section, force is proportional to both slip speed
and output torque. The resultis a 0.345 m/s (50.0 rpm) constant clutch speed, with variable
force to control 100Nm of output torque, which is also constant. Each 20-minute section is
analyzed for torque variation. Due to the 1000 Hz speed data acquisition, shudder can be
depicted. A 1-minute stabilization period takes place between each continuous slip section.
Test fluid temperature is controlled at 120°C.

Measurements in Figures 1 and 2 are displayed as torque over the function of time,
The variation in torque measurements is indicative of shudder. Fluids without shudder will
display constant torque over time. Fluids with shudder will display varying torque over
~ time.

Shudder tests were run with a polymethacrylate non-dispersant viscosity index
improver fluid (Formula A) in Figure 1 and a dispersant viscosity index improver (Formula
B) in Figure 2. The green shudder characteristics of Formula A in Figure 1 show a reduction
in green shudder associated with the incorporation of a non-dispersant viscosity index
improver. The results using Formula A demonstrate no green shudder, as evidenced by

constant torque over time. The results using Formula B demonstrate varying torque over

‘time which is indicative of green shudder.
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slip nodul e, containing three 20-m nute sections. The

entire seqguence enconpasses 60 mnutes of test tine.

During each 20-minute section, force is proportiona

to both slip speed and output torque. The result is a

0.345 ms (50.0 rpm constant clutch speed, with

variable force to control 100Nm of output torque,

which is also constant. Each 20-m nute section is

anal yzed for torque vari BXAMPLEYe to the 1000 Hz

speed data acquisition, shudder can be depicted. A

1-mnute stabilization period takes place between each

c orTherib@ugoratidorpofeatint-dispersahesibcdsitiindlek ap@iat idladubscating fluid

controlled at .120C. Measurenents in Figures 1 and 2
wasdpstediios spmpatibility by gensesentalixe claptemerip eepenest Thegomponent

e . r _ i i .
ot ZhSEh B Ll K B FnERR RSN, 1l R The rosts
obtaimedofinem dhectestingrof sevielal ipdwemiransnadsictdfuid withl thelcld phimated

varyinqg torque over time.. Shudd tests were run with
polyiiyleng ot S pestormansh S e by e igerikeypngihgnd the
eloﬂgﬁli’érptyﬁhe hbddi A toFeRn Ta kR 1A, With Bn@WE Boskti@Mintber indicating better

I spersant viscosity index inmprover  (Formula B) In
perfeimance. Samfled did eetrcostainiaer ofoivardispesaitstiswsityindeo improaer,
. Ain Figure. 1 show a reductio [ ree hudder

dispRa ISR BRCR B PO B oAb Ib el gl
amovhBERShdnydibeaest vibaRItPURIex imPRvEECHM o EspésdaROvisi irflch
. denonstrate no green shudder, as evidenced by
improyRs t Sammple & couteined an equahamomiierf agonidisperssitrigscrsitmuidex B

PR 95 VoA, AR BB b v aon

Samphed tq@rdiaéd HRoPlisperRt@n vidtSIpeisdmtimypleepsid ¥/sdahsleatl agent. All
Inmprover in a lubricating fluid was tested for

otheg 6oppRonepts in the Pids leped wernidentical- el ast omeri ¢ conponent .
The conponent tested was a hose conposed of a
chlori nated pol yethyl ene. Table 1 denonstrates the
r edublesl. obtai ned fromthe testing of several power

t ad nol vet hvl ene
ea o—yet+-ene

transm ssion fl|gid—wththe chlorin D Y

hose. The perf o mitgledss | détaamie Aed byample % ehsiSample 4
o etongatjon-of—thethose—at—thg—endof

t he test, V\/I{h a nore positive nunbgr indicating

bevisedssityigddor nanced.o®anpl e 15@od ngt cong@i n any @80
non- di spersant \vi scosity {ndex inprqgver, dispgrsant
vi EHYeVes; Wtitiex| i nprover, |or seal svell agent.| Sanple

DiGLAl Vilosdy [FTUA

index improver, 0.00 5.80 5.80 0.00
wi%
Secal Swell Agent,
0.00 0.00 0.40 0.60
wt%
Tensile Strength, % -55.07 -52.22 -51.89 -41.89
Elongation, % -74 -77.74 -73.19 -68.48
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amount of a non-di spersant viscosity index inprover
and a di spersant viscosity index inprover. Sanple 3
cont ai ned an equal anount of a non-di spersant
viscosity index inprover and a di spersant viscosity

i ndex i nprover and additionally a seal swell agent.
Sampl e 4 contai ned a non-di spersant viscosity index

i mprover and a seal swell agent. All other conponents

i n Theaesulte shpav iackable veltoev thaeamplatt, winish centainedappispersant

s RS o PATBH AP0 FRURRRD st BERR L Yo

havivg $8 81 fiy ndundﬁpersm v¢edityAn QRS nipodved OEul@&rMbPé th8@@dorporation
Swel | Agent, 0.000. 000, 400. 60 mﬁ@b Tensi | e Stre engt h,
of a ggad swelk ageglt ioSamplgn3 and g didgay REatfeonsignificant benefit. Notably, the

ey il S8-S0 L SR SRS
great/lysencmdecythafm:meveah’py dwamxed écﬁmm:zttroatvada supigidud the seal swell

tensile strength conpared to sanples having |less or
agehy non- di spersant viscosity index inprover.

Funa Bﬁﬁl@ﬁfuﬁ afc&etm smmfs%é&hcaneﬁ Rfep&ib Pééé\géﬁ%l RREN 2

to Sanples and 4 did not Pprovide a signi
numbemnsfl.6. PatetabAll, suclhetedbk)nmhsmts actexpressly idvomegited hefull into this

. use of. e, non- di spersant viscosity index
dlscﬁﬂﬂf?@@btsfgl %g?r% ¥¥eeded that achi eved by the nixed
f OOMkr 3hibeRinYéntd Wity bé"d%;ﬁ&ﬂf tolthéseSRAed F\lelart BGR Bbnsidibation of
nunmer ous pl aces throughout this specification,

the spe¢ifieationang aractieeof hhaue/enuomdlsdgmmrem s sedphrosghait the
spec} ucla’flgli%I %\{Jd ccl%u};ﬂ%d“ dog hdlot P an” 1%{13? ret&Hb SRE 1) 1rn01neC 81'Eeat1?rﬂe
otherwise indicated, all numbers expressing quantities of ingredients, properties such as
molecular weight, percent, ratio, reaction conditions, and so forth used in the specification
and claims are to be understood as being modified in all instances by the term "about.”
Accordingly, unless indicated to the contrary, the numerical parameters set forth in the
specification and claims are approximations that may vary depending upon the desired
propetties sought to be obtained by the present invention. At the very least, and not as an
attempt to limit the application of the doctrine of equivalents to the scope of the claims, each
numerical parameter should at Ieast be construed in light of the number of reported

significant digits and by applying ordinary rounding techniques. Notwithstanding that the

~ numerical ranges and parameters setting forth the broad scope of the invention are

.approximations, the numerical values set forth in the specific examples are reported as
precisely as possible. Any numerical value, however, inherently contains certain errors
necessarily resulting from the standard deviation found in their respective testing
measurements. It is intended that the specification and examples be considered as
exemplary only, with a true scope and spirit of the invention being indicated by the

following claims,
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di sclosure as if fully set forth herein. O her
enbodi nents wll be apparent to those skilled in the
art fromconsideration of the specification and
practice of the invention disclosed herein. As used
t hroughout the specification and clains, "a" and/or
"an" may refer to one or nore than one. Unless
ot herwi se indicated, all nunbers expressing quantities
CLAJMS$ ngr edi ents, properties such as nol ecular weight,
percent, ratio, reaction conditions, and so forth used
in the specification and clains are to be understood
Wha s dddined istodi fied in all instances by the term
"about." Accordingly, unless indicated to the
contrary, the nunerical paraneters set forth in the
Shifid y
1'Abaryrggggﬁilngﬂ§g5§P?%QE3§S|rpgﬁkgﬁg rtlggcég%hﬁggto
beGﬂbmaunewnwmnbﬁebp%ﬂxband|nventlon At the very

nd not a n ttenpt to limt.the lication
of Dt v 33 e agdife FaReastion dompristaggs TR megon
: dlspgrgﬁit qgcosq:@qﬁdexqﬁ[ﬁ@egal par anet er should at | east be
construed’in light of the nunber of reported

s i gfhmfeirtthn powgﬁrmmamig ibhpichprotvidies gntoshdidder yerfoomaatiertg the power
Hmm 5 g@ues Not wi t hst andi ng that the nunerical ranges
Chlop Akt ers setting forth the broad scope of the
inventlon are approximations, the nunerical val ues
set forth in the specific exanples are reported as
2. The Beidsdiclpins!, phstainthe nonrljspatsrel Viscoity iidge mprowenaemprises a

pﬂyﬁﬁﬂﬁﬁsﬂﬁé¥§&%ﬁ&$#ﬁ§ gg(%% n errors necessarily

resu I'd deviation found in their
respectlve testing neasurenents. It is intended that

é g specification and exanpl es be considered as
3. ThaHHd) %P!ﬁll@rh: hergin 1#85109%6@6%@80&%/ H\JF¥ imprgyer;ip present in an

amodgt YR QR Bl Yo { BBt Ay id 1R calilvb QRO o 12

Wiat is ¢l aime tra
f|UId for use in a power transn1tt|ng devi ce,

ORp/.i Si ) Jor amount of a base oil; and (
4. TEERRAIE B 3nt Threty B SPERSARIGHIOSHY 1IIRE EBRFRY 1 Hrgfs nt in an
amodt HoBRHouP DevtHOD abgﬁt%e\frts/@ﬁf th¥ L 3G0SE E¥mpOEE3n. | MProver,

wherein the power transmtting fluid provides
anti - shudder performance to the power

5. The fluid of claim 4, wherein the non-dispersant viscosity index improver is present in an

amount from about 3 wt% to about 15 wt% in the additive composition.

6. The fluid of claim 1, wherein the base oil comprises one or more of a natural lubricating

oil, a synthetic lubricating oil, and a mixture thereof.
7. The fluid of claim 1, wherein the fluid is free of a dispersant viscosity index improver.

8. The fluid of claim 1, wherein the fluid is suitable for use in an automatic transmission, a
continuously variable transmission, a slipping torque converter, a step automatic

transmission, a clutch-to-clutch transmission, and a transmission with a wet starting clutch.
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transmtting device. 2. The fluid of claim1, wherein
t he non-di spersant viscosity index inprover conprises
a polynethacrylate viscosity index inmprover. 3. The
fluid of claim1l, wherein the non-di spersant viscosity
i ndex inprover is present in an anount from about
0.01 wt%to about 50 % in the additive conposition.
4. The fluid of claim 3, wherein the non-di spersant
viscosity index inprover is present in an anount from

.0, 0
0. THERIA O 1 3R ol K Bt 5 8 R e oprpyed anti
ShUd’d@npd'fCB‘anmlatNB SCDpOWSH trans@ittinguphede dfat astome hoh-dispersant
unt from about, 3 W% to about 15 w% in the
“ch%‘au 1’6“5%@“&’6%6 @Pﬁ? PRI arfgpersapt Aseopity: inder i mproypier e n
the base oil conprises one or nore of a natural
|ubricating oil, a synthetic lubricating oil, and a
10. Aimautomeatichteanemission lubFlvetefl imithothe fluad &f dlaidy, 1. wher ei n t he
fluid is free of a dispersant viscosity index
i mprover. 8. The fluid of claim1, wherein the fluid
11. Tie duttirh@f tfank@issién®fcRiAN 0AWhGERIthE trhhi ISP R Wntifuously
continuously variabl e transm ssion, a slipping torque
varighdiyanspagsiona step automatic transm ssion, a
clutch-to-clutch transm ssion, and a transm' ssion with
a wet starting clutch. 14 9. The fluid of claim1,
12. Whebrédating fieidieweig dondiasipility With ah lelbs@nitiR \CoA®SnériictRHing
anti- shudder performance relative to a power
Eiﬂ%ﬁl%l?liﬁ%@mfl‘ltafﬁb#ﬁe@é,@m at | east one non-di spersant
| Spersa
OSI %’IXI' élﬂglgﬁ. O?%%(%%@{G &fogpo%%{éhgf&pio %%tt %ag 01’1% non- 1spersant
viscds[tamimsmpﬁwefubrl cated with the fluid of claim1. 11.
The automatic transm ssion of claim 10, wherein the
transm ssion is a continuously variable transm ssion.
13. ”ﬂl%ﬂufd bEQ bt 83 IoRrdih e Ra iR ﬁﬂﬂiﬁﬁ% %u'e!lh Ofvﬂlé Qla&g eric
el ast oneri ¢ conponent, conprisi D UNT
compyfnent. base oil; and (b) a m nor anobunt of an addltlve
composi tion havi ng at | east one non-di spersant
viscosity index inprover. 13. The fluid of claim12,
14. TReMEd bf tlagn 12 WBerbithd 8on-Bis SEFRIR Sise ity ihdk iBIpr&RE comprises a

el astoneri c corrponent
polymethacrylate viscosity index improver.

15. The fluid of claim 12, wherein the non-dispersant viscosity index improver is present in

~ an amount from about 0.01 wt% to about 50 wt% in the additive composition.

16. The fluid of claim 15, wherein the non-dispersant viscosity index improver is present in

an amount from about 1 wt% to about 25 wt% in the additive composition.

17. The fluid of claim 16, wherein the non-dispersant viscosity index improver is present in

an amount from about 3 wt% to about 15 wt% in the additive composition.
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14. The fluid of claim 12, wherein the non-dispersant
viscosity index inprover conprises a polynethacrylate
vi scosity index inprover. 15. The fluid of claim12,
wherei n the non-di spersant viscosity index inprover is
present in an anount from about 0.01 wt%to about 50
W% in the additive conposition. .16. The fluid of
claim 15, wherein the non-dispersant viscosity index

18. T fyirkef dlamplle sibstein the base eihpumirises s etypere of awateralo

: I {11 ht] . 17. The
_lubr%Pﬁllﬂ%o%?a %ﬁa@e{rﬁ&%{ﬁ%@ﬁg&éﬁn ?ﬁgﬁg@lﬁé |£ée§gr sant
vi scosity index inprover is present in an anount from
out .3 %.to0 about 15 %in_the additive X
19. 3‘3%‘2?%5 %I}%.how CE i, Phefets Bf CEriametis somppRanEingludgg one or
morP B £l IRRETY J:363, 4G @iy, mOr e Of a natural
" lubricating oiT, a synthetic lubricating oil, and a
m xture thereof. 19. The seals and/or hoses of claim

20. s se¥angloges oI I5 ifei6 Rt el ipeni Gumonenigs cepposed of
any 68205 @lleViRtedRIR$hAEnCh ﬁitﬂé@bbéﬁ‘&?ﬁ&&rﬁﬁ& a flugroclastomer, and
el astoneric conponent is conposed 0O any one of a
asilishh®r i nat ed pol yethylene, a nitrile rubber, a
pol yacryl ate, a fluoroelastoner, and a silicone. 21.
The fluid of claim12, wherein the fluid is suitable
21. fThé fluiioficlhimn 22WherdRi the flu{dEiR SHikbi R use M MAUMIHHHRYEYmission,

vari abl e transm ssion (CVT), a slipping torque
a coptyppasly gpriable arspnissiaroléa The a skipring tergus eonyerser, a step automatic

Ut ch-t @- t I .58 0 -t T SSiQns. ..
B LS SRR Dy AR AR S5 Mg o
~ wherein the conpatibility is inproved relative to a

fluid free of a  non-dispersant viscosity index )
22. F'hﬁ‘oﬁ%\ﬁé%f.c apm 12;phenein fhe) coyppatibalitinis mprapet telafive frea fluid free of a
non-ﬁﬁﬁ&@édt%ﬁs‘cbﬁélyih&ef‘ Qxed relative to a fluid free of

a

non- di spersant vi'scosity index inprover and

containing a dispersant viscosity index inprover. 24.
m 12 where

4
e,fluid of claj jn.the fluid is free qf,

23. TS L a1 S BaFTe the P s Feimmpross repigd 4 4 fidyee ofa
non-8ispérSnt Yisc¥di§ Bk ihipfoviel Bhdedndlihiig s diQREBh s @sBERldex
~ swell agent. 26. A nethod of lubricating a power
mproy&nsm ssi on, conprising adding to, and operating in,

a power transm ssion having an el astoneric conmponent

a fluid as set forth in claim12.

24. The fluid of claim 12, wherein the fluid is free of a dispersant viscosity index improver.
25. The fluid of claim 12, wherein the fluid further contains a seal swell agent.

26. A method of lubricating a power transmission, comprising adding to, and operating in, a

power transmission having an elastomeric component a fluid as set forth in claim 12.

27. An automatic transmission lubricated with the fluid of claim 12,
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27. An automatic transm ssion lubricated with the
fluid of claim12. 16 28. The automatic transm ssion
of claim 27 wherein the transmission is a continuously
vari abl e transm ssion. 29. A nethod of inproving the
anti-shudder capabilities of a power transm ssion
fluid, conprising: lubricating a power transmn ssion
with a power transm ssion fluid conmprising: (a) a
28. Hﬁlﬁéﬂtoawﬁa frengRisgobatdain 17 whergin thy ranswmissen drasientinegusly
van%ﬂ e Al tik¥g, conposi tion conprising at | east one non-
I spersant Vviscosity index inprover. 30. A method of
i mproving the torque perfornance of a power

tran on f]uid, r|S| |, ubrjicating a power
29. ¢y é\‘i‘fi %IBPFOM%HEH}I%“&O‘?(}J@ dericg %@lotgﬁ PPIVEY ansmpiSSion fluid,
com%ﬁ%gl sing: (a) a major anount of a base oil; and (b)
a m nor anmount of an additive conposition conpri si ng
at hile@stingpa powcmrandmspmnsmﬂt a powerdsinsntiskioo éxid copnymiseig:
31.. A net hod of r ov he conpatibility of a
I ulg?}acIB?Joﬁ@mf’Mlog %ehmgﬁ'“‘il astomeric conponent, said
NeBOAmERINRbEAM ah H@dlh@@&étﬁ?osﬁibneéoﬁﬁﬁﬁ{ﬁ%rdt feaStUHRRBARN!
with a fluid conprising a maj or anbunt of a base
dlSP@iSﬂntWGSI(YG)Id@i mwpieveranount of an additive conposition
conprising at |east one non- dispersant viscosity
i ndex i nprover. 32. The nmethod of claim 31, wherein
30. WhRedba st REROViEg ERTBRNE PErIERIRICE SES SRS tRinsiRkRN Huid,a
seal, a hose, a gasket, and a belt. 33. The nethod of
COmpIigipE 31, wherein the elastonmeric material is corrposed
of I .
lgﬁlﬁca?gg ggp@é%?%sﬁ?&s?o% \9%11 %?é%%llet?ﬁl% OS%IOrI]l anl_i cgmpnsmg.

fI (raanhjasimee of 4 Basdbil, &ldret hod of pronoting seal

Il of an elastoneri.c seal, conprising |ubricating
t h&b) a minor amount of an additive composition comprising at least one non-

dispersant viscosity index improver.

31. A method of improving the compatibility of a lubricating fluid with an elastomeric
component, said method comprising lubricating an elastomeric component with a fluid
comprising:

(a) a major amount of a base oil; and

(b) a minor amount of an additive composition comprising at least one non-

dispersant viscosity index improver.

32. The method of claim 31, wherein the elastomeric component comprises one or more of

a seal, a hose, a gasket, and a belt.

33. The method of claim 31, wherein the clastomeric material is composed of one of a

chlorinated polyethylene, a nitrile rubber, a polyacrylate, a silicone, and a fluoroelastomer,
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el astoneric seal wth a lubricating fluid conprising:
(a) a mpjor anobunt of a base oil; and (b) a m nor
anount of an additive conmposition conprising at |east
one non- di spersant viscosity index inprover. 35. A
met hod of meking a power transmtting fluid having
anti-shudder capabilities, conprising adding to a
jor ampunt of a base oil a mnor anmount of an
34. a%lmethosl@ Peangstg sealsiveH oF ap glastomstic gead sempaining lubricating the

et hod of meking a
elasrd”géﬁb?g%‘%%ﬁlgﬁmﬂaﬁﬁ%. ngco rrgr1S1 d conpatibili Itygvvi th

an (a}eémaptmuﬂcﬁ‘eruamntandcorrpri sing adding to a
r anount of bas&lg\y a m.nor anpunt of an
F&

ad } 3 dnar gmoyas 9fjagpd FIROTHERR AYsIng At feagh anegwnt v
dispeRERiSOREPYREX intftover.

35. A method of making a power transmitting fluid having anti-shudder capabilities,
comprising adding to a major amount of a base oil a minor amount of an additive

composition having a non-dispersant viscosity index improver.
36. A method of making a lubricating fluid having improved compatibility with an

elasotmeric component, comprising adding to a major amount of a base oil a minor amount

of an additive composition having a non-dispersant viscosity index improver.
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