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POVNER TRANSM SSI ON FLUI DS W TH ENHANCED ANTI - SHUDDER
CHARACTERI STICS FI ELD 5 The present disclosure rel ates
to a power transm ssion fluid having inproved
characteristics for high and | ow speed transm ssi on
applications. The power transm ssion fluid disclosed
here may include a fluid suitable for an automatic

transm ssj ( [t 1.SS1 I
cluten + AR SRANSESIR Fra BRI RSB Bl < 1o
transni ssion. BAGKERRUBDRRWBAR ACTRRISTIES ansni ssi on
systens are bei ng devel oped by the autonotive 15

i ndustry. These new systens often involve high energy
requi renents. Therefore, f&h@ ion materials technol ogy
nmust be devel oped to neet ncreasi ng energy

requi renents of these advanced systens. The high
speeds generated during engagenment and dlsengagenent
of slawresentdisclosyesyslates tampeRverdrasamisaien Biuiddiavinesippresed

R Ry O Bl B3RS, Qe onision
fluidh diaglesadtiere thay Insludep dluidstitablb ddr dnh@tonidticetang@nidsion (ATF), a
engagenent , be relatlvely constant over a w de ran?e of

m@ﬁé’eta@%sal%ﬁéw stugehdempmissigh.ped/of g cantiuepsly variab

tranSigdgr i ng” of materials during braking or during
transm ssion power shift fromone gear to another. In
particul ar, new high energy type friction materials
are bei ng devel oped an 25 _The new hi gh energy
friction materials areqﬁgéigg%oﬁﬁfmstand hi gh speeds
wherein internal transm ssion plate surface speeds

are up to about 65 nfsecond. It is also inportant that
t he Newiaod advanced eariswissive sygehshredegrdeleinpeddy the automotive

ation conditi uch materi al

inds8BY TR A SR o v veigt P e, ireforeg igton
ma e cHnoRsy rigs bé‘ﬂé\}eﬂ%em BEdtdhe inbRadth@¥hpdy REWrements of these

materi al s and greater demands on transm ssions,
adyancethdytstomss. power 30 transmni ssi on f|UIdS are call ed

upo . Br OV fql ies.u

v g " ;hl% %ﬁl&s%é%cﬂ. eizi%% %i td{ng rééﬂ&?ﬁéén? (IP fh%g aéeIFent 8? soglﬁe of the
nepeessimessioolad @%ﬂngsyaelfnls iedn ﬂ’lﬂf fi ﬁ@dﬁoﬁ mddteril el Bd e to

as a futhlon of gggﬁlve slldlng speed, tenperature,
magptaigadelatiyedy fenplank PyshoHEthE Engnegmanta s is fmportant that the

ﬁi&e%ngﬁ%ienfl?% %&%ﬁg}ﬁ:ﬁg@%ﬁé %?gr a[e\mﬁ% Ia gg%%?fs g8 and%@ﬁ‘l?eratures in

ordeh id meyimizesholddesig ad eratemals\dulangbraking orclusiag tI'&]IIEﬂﬁIGHlOIl power

shift from one gear to another.

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
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harsh shifts ("gear change shock"). Thus, there is a
need for transmssion fluids that exhibit 5 inproved
characteristics such as shear stability at high
tenperatures and pressures. Such fluids would reduce
equi pnrent and performance problens while inproving the
interval between fluid changes. By enabling snooth

engagene of tarque converter and shifting clutches,
Pf?wfg%% % AR opy ol e SRFGEr (CMPFIBRIAS 0BRSS cause
peiPififhce %F&a&ﬁioﬁ%eﬂﬁ&@ﬁnoﬁc%l@ﬁﬁhg k}@ﬂjclf_% :Bg&gf&’ Sﬁﬁheéffgéts may

~longer fluid lifetime. 10 Friction nodi rs are use
in¢Indeauntaoeaptably kong nsshioggicarshifts velicle shwider eraslerafion, abiserand/or
bet .surfaces,.(e..gq. .the nmenmbers.aof a torque, . -
g PR A AR bR Ty e o oot Ry eSRstlP Qpidaiapentibi
impRsed Sharddterigties stich ab Shelr §thbikilyl 0 RighYemp@hfdsid présdbles. Such
curve that has a positive slope, ~which in turn | eads

tyids wordd radues euinment gedjperinmencedobtiomss mihile mproving the interval

"ot Lok-shin" behavi hudd i d_ oo
BRI T e
clitchweMBése fRiids mdy rebheoesibddér, Witsrhted, end/bipisep e 18R cases

. exposure to heat, these additives deconpose, and the
impetye dgl scqnesyy, evwpdengshiludlifetimger f or mance nmay be

| oSt ) ; - . i i
1 o Bep S oeriond Led SRRt gl o (R 0
bepween iscidaces (g, phe cheathesrof attahid cdnwertétudutetbyr pshifing chigch) at low
Jdproved performance for snmpoth engagenent. of torque
slidigg § %r’fz%ﬁr&%fﬂﬁfatﬁiﬁwcwsu‘f Pty (drvdl cwve tht basor ratiyg elope,

. . 4 . ] ‘ are _
oSBT Uk A5 0 o5,
shedsiep aisise, amd Hasshishidts). ifamgveaverRpnehpictiat moiidierscBowsver, are

royi ded., . T fl ui i ncl udes ba oi | nd an
oAl gl Gt b recy et s grSedfRyps Arupose, and the
behdtié M) BehfaMMidbtcR berforBRhdd B@pb&kidsene conponent havi ng

a nolecular weight rangi ng fromabout 300 to about
10, 000 wei ght average nol ecul ar wei ght as determ ned

{7 anm a1 on 1 FYVEAREEIP S BYRORIMENGS < oci 1y (v

at 100C) of |ess than about 9 centistokes and a
Brogkfield 30 viscosity (BV. at -40C) of less than ,
abodewshirapmisiy: fuyds feimulajed geccopding facthp preserd disglosure provide

imfE R SN AL DS SR b RET L A
of tivgeroavafer tinkshifing ichitdhlck yldomimimiep enelder, vibagiidnend/or noise,
nbodi rreeg\tﬁlgr ovi des a net hod of inproving shear

ISP (et} ansni ssion fluid. The method

of | " RS B o B EnRlon A SRk Aakg RS Feq
characiersstics sipooviddduiThe fiflbintludessrbases b and huiadilitieycoopositivm
mcﬁ)@l?%% ag\lglg(lf'l({?ﬁ Bj%lgx %ﬁﬁ:ﬁ%iﬁg HPV\‘E)th{H:f ﬁlp %&gseogkyge\ﬁﬁe (Z%mggne%t having a
molecular weight ranging from about 300 to about 10,000 weight average molecular weight
as determined by gel permeation chromatography. The power transmission fluid exhibits a
kinematic viscosity (K'V at 100°C) of less than about 9 centistokes and a Brookfield

viscosity (BV at -40°C) of less than about 30,000 centipoise. Also, a friction versus velocity
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nol ecul ar wei ght rangi ng from about 300 to about

10, 000 wei ght average nol ecul ar wei ght as determ ned
by gel perneation chronatography. O, stated
alternatively, the additive conposition may contain
about 10 to about 90 wt % of the polyisoal kyl ene
conponent. The 10 base oil containing the additive

conposi tjon, may exhi hj.t ki n tic viscosit Ky at .. .
ey i b R s Dashitie JopeB i sperdsomnared o Similar Huids in the
abBERRIOT (Rl phINARIRIE YorhBOhel. -40C) of less than about
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e
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£ rands uftsheboifireB P aBiEaRAETE ot orh Ritopisgon fluid,
TiRRE@EHIvE Condentré inchRePstWédst & BrsCOBCRAY AL irﬁﬁrﬁvi‘ﬁé HhiBlkdniry agent

Kinematic viscosity (KV at 100C) of” | ess t'han about 9
angd @sesondoticsesitrindex impewied thickening agensi The fip\higkenin®@ent is a

.| out 30.000,centi pqi se, a, fricti.an .

pofisoafiSerk Mfing  Mtier{he Wten BB o aneit 56 topih' 16000 eigh
avpagé tnokRulal wpghids deteghine 6@ del peipiod Ehictabdgthpghd! The second

fluids in the absence of the polyisoal kyl ene ]
t is seleqted o pplymsthassilaies, plefin gepdymengeand styrene-maleic

r . . ) . '

cotefl, R SRR N ar oo AR B Sk S Tresentin the

addigivg concehtrate wlag raniph Erofd abiodt 1Gtoaibbitedtveidt, aral tire bilamndeadlthe
hermal , and/or oxidatjve stresses. Such

adgHR SHCSRTERAY GPRRTISGEom 8hptt apytes owgé%’fﬂése oil and from
abbt NI BSLORSwIREhE: R Blindlce AV, H pbiit debtlihlsGiBf uled

routine, such as transmssions w th ppi ng torque
cogtaiming frem abeut|lovtks tembtar uet’t ofthe rdditive eonsérdratd magy exhibit a

.cl ut.ch n r re shifting cluytches. Su
ifepifiE scafa kO Blog 8 gt About pgftokef i prositld
ViseOMSBIPA4)0) dNRR ik bt 3@000@&1&'?61%. USIRo GRS AR lsWelocity
variable transm ssions (chain, belt, and di sk‘typ? _
curmedgr the fluisl has a proreipesitivierslapg atiigh spesds eanspareshte similar fluids in the

abée'ﬂ&J: Hﬂh@ 901%5£ﬂﬁ5§edcomponent.

Power transmission fluids of the foregoing embodiments are formulated to deliver

improved shear stability, allowing the fluid to change very little when the flnid is subjected
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manual and dual -clutch transm ssions. A particul ar
advantage of the fluids described herein is their

i mproved characteristics with respect to transni ssions
cont ai ni ng advanced friction materials such as carbon
fiber friction plates. 10 Both the foregoing genera
description and the follow ng detail ed description are

ST L R
Suﬁﬁ)lé k31RBH: trBBLEE oRERERE Ridh el g @Mﬂﬁs%&ﬁe@ueﬂ as

illustrates the u-v friction profi of transm ssion
transmissione with aishpping toaqueawaverter,sdodk-tyy torquebasonierter, astarsng clutch,

TAl LED DE l. P CDI MENTS 20 As .u ein,
R R e B PSe SR RO ey geip ey - S
se@dnOipRed trﬁlsﬁﬁ@ﬂmb Nor Iﬂlé}ﬁn&ﬁ&’é EkiMuGRRSRIaME e RsnhiSsions (cham belt,
vel -known to those skilled in the art. Speci ficalll,

andl disk ypey.s They may @lﬁ@b(puewdvm mgngal @rans’.;msslmsowp]ddmg@momated

er, of ..a.nol.ec a )

mbAEEAR A R PIRG4Sl otest i bR Mo herein
is thyit inpRvey bh@z[cﬁdﬂ%ﬁcs With tedect BBtrdnlnidiods &ﬁﬂdﬁﬁﬁ@ advanced friction

substityuents, that |s allphatlc (e.g., alkyl or
m ?"!@i‘fﬁ% #asaqrb@y Blgr ‘(t@n@ ates. cycl oal kyl, cycl oal kenyl)

subsgi I . .

S W0 AT o By B ggpion
exersplayc hd esplixsitory umiy andvaer aitendellao rgrondde Firdeiekpthedion of the

thro ._anot ortion of the nolecule (e.g., two
p“?ﬁﬂ&?‘?ﬂ%ﬁﬁ§cg%§%fher forman alicyclic radical); (2)

substituted hydrocarbon substituents, that is,

substituents contai ning non- 30 hydrocarbon groups

whi ch, in t héeBRIEE BESGRIPIRONIOFCYHEDRAWINGI n, do

not alter the 4 predom nantly hydrocarbon substituent

(e.g., halo (especially chloro and fluoro), hydroxy,

al kexg, 1 MREGAB Be ud) AHioE %&ﬁl&t(ﬂ’ traRédhisQon AbiE OSRain@BYarious
sul foxy); (3) hetero-substituents, that Is,

VissQiytiRdFSMPEOVE ch, whil e having a predon1nant|y
hydr ocar bon character in the context of this
description, contain other than carbon in a ring 5 or

chai n ot he DEBANCODDESCRIFTION DINEMBOBIMENES 0- at ons

i ncl ude sul fur, oxygen, nitrogen, and enconpass
substituents such as pyridyl, furyl, thienyl, and

B e
its endiysiry $emee)twhicH i well-imwenao thobeskiksdinyhd &0 Spreifioallyaites®rs to a
grolug h%\tllgg g%grli)gg gtrog}/dlregc{lo ugacheg Po tﬁg lre!mamder of a molecule and having a
predominantly hydrocarbon character. Examples of hydrocarbyl groups include:

(1) hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl), alicyclic (e.g.,
cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-, and alicyclic-substituted
aromatic substituents, as well as cyclic substituents wherein the ring is completed through
another portion of the molecule (e.g., two substituents together form an alicyclic radical);

(2) substituted hydrocarbon substituents, that is, substituents containing non-

hydrocarbon groups which, in the context of the description herein, do not alter the
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there will be one non-hydrocarbon substituent in the
hydr ocar byl group. 10 As power transm ssion fluids
operate under increasingly severe conditions, the oils
used to lubricate those transm ssions shoul d be

formul ated to endure higher tenperatures and
pressures. To reduce equi pment problenms and increase

RSl B o Bk ARt B R NTe (FUFENELGOS60 Ha) hydroxy,

alkloRPahérédpto, agwlm@;rceﬁsrﬁmssm%@n% ﬁﬁfokj(ttl e as possible
in the face Of these stresses. |cular t he

shed?) }Wr@ﬁdhﬁtlmenss tﬂwbp,equbs;t@senbsf whllqh wiiile, havdmug@rprmn@hﬂy

di k
hybBeb g o TRl f PN dest R clRBR Bt eapbiutih o ine
or aiftiin @melrva&d aghnReEsEcarbbal sfome THbtél%Sat&HPﬁfcthdS Bﬂﬁﬁ‘%’!@gbn
of torgue converter and shifting clutches and

nitrggen,And saconggierbstitugnts puchias pyedy, feylsthienylaand mydaspbd. In
I
ge ééfﬁél n&g I sC osedopﬁ R'?@Fr H@Ejel %F%{oré g‘%% 888%1?'%?&7%;?? on

suﬂstltt:teh‘a\knlkhd prevegiafol yvezPtanrarboviekbrsdiaalie Btdaduattiyl groubntypitally,
g |nent power tr@@ smssion fluid may include a
ﬂl%f’a%’ 5 pnediog- Flf‘)&afé’PPF Hiadhs Rydspearbph grozadi t i ve

comQ OWePf}aﬂsﬂﬁ%s%eﬁu?sk?(Hé&Q Shdey ﬂc?él@%ﬂgiy?éﬁ{éé}é’ Loliitions, the oils

amount of a polyisoa ene conponen
usqidh Yitsivatekhydse renguisparseshouldivy fd?muéated tonndore highenesingietatures

ngi n about, 300 to about. 10,000, wei ght _average
e R O G SRR B b poiea B gy ShoaiTo5h
trafsAii IR QUERRPY, tRDiBdE Bﬁéka@é‘s@iﬁg{lﬁ betﬂ?ﬁnulated so that im orta.nt
polylsoalkylene conponent “may ~ have a nol ecul ar wel ght

oil pmpgrtn‘:g changmas bitlgtas 50BiHoinghe tice 80thOsamticsgas. hm;arrag@r the shear

sl e L e B g IR G sl
stay eddgivety donsmtaRerd widdGahg: eHberd®RE M@ bpRhtiMPEATE This
nmol ecul ar wei ght. \Wen used in a viscosity index

CNSUFRS rsws)ﬂlgenaﬁ&%nmt oherqusicomesier /ad Siding elwisbaeand minimized

B e A —
compoﬁensﬂﬂieﬂsdléd&e)i \&]ﬁ)ﬂl tdefed aitbiadask off, Si0pSt toythétB\/I @éatly

- 400) of ss than about 30,000 5 centipoise (cp). A
1“@““@%% ?f%é%gﬁs velocity curve for the fluid exhibits

a PRSI dnfiso ea werl?#agg}ﬁﬁﬁﬁ‘tﬁ Fkyl X oggr)ﬁ&ﬁe n‘é Badd it E{Hdlaﬁ additive

fluid in the ce o e conponent
con@posithva. ﬂ&nb)addmm kgrhpmmonomﬂmdm ratvsscoﬁtganmmmprmhgl gimount of a

ol - |soalk ene, co ents such as
polf Bk RymRRE: 4 hS Rl OrDY CoarapPaKel EanpseTolia gavcisht
ranSRE R a8 Bo®losbbi 10,0003 QR ReRcc MBRRIRF WeipHCAL B&rmined by
I'sébut ene -made by cracking a hydrocarbon streamto

gel pﬁ@@m@en ghromatheapay b an arfistheresargplecths ealw;lsaalkylene component may
hav%% mol é:r%qunq rang!::r?gr ﬁ'c?r%(laggut%’o (t)] ShAte 3Ot welgﬂt average molecular

weight. And as an even further example, the polyisoalkylene component may have a

molecular weight ranging from about 700 to about 2500 weight average molecular weight.
When used in a viscosity index improving amount the polyisoalkylene component provides
a power transmission fluid with a kinematic viscosity (KV at 100°C) of less than about 9

centistokes (cSt) and a Brookfield viscosity (BV at -40°C) of less than about 30,000
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processes (streancracker) produce C4 cuts having C4
paraffins and C4 olefins, wth a naj or conponent being
i sobut ene. But adi ene and acetyl ene are substantially
renoved fromthe 10 stream by additional selective
hydr ogenation or extractive distillation techniques. A
polynerlzatlon reaction used to form a polyi soal kyl ene

co PRI &b Effben e Vet B g et @amas e ope
higFPiREd @b alsiilar IMEL 181the TG YHERIII B RIalIQerRR S Bhent.

can include solution, slurr or gas phase processes,
Ofihe pwmalkﬂemmogﬁmts,l axdmples invludgmol e fisdonlityleon components

n, is 15 enpl oyed, the solvent may be any
S“Qﬁ??ﬁ@#@ 1ngp "hydr ocar bon solvent that is liquid
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al pha- oleflns exanpl es of satlsfactory hydr ocar bon

MGIREEHTUS %@Wf&@l@pm Wytearacking physkipcartidnsireda e arpdpeom
}Uﬁnﬁggggr ons, aronﬁ?b@ghgﬁhoca §bng&ﬁﬂﬁ %gpgkéPﬁaﬁdﬂng

sat ur af ed cy I|c h car bons having boiling 20 p0|nt
COPRABRS PP <o % igRes@dgeetyleae aEsabyptialin gpoved from the

strBfh %?fa%&eig&nz{l:)!éié&ﬁr%g&%ge&ﬁg? &{Fﬁa{:ﬁ&e c}lmiﬁﬁs& cﬁfﬁﬂﬁ

desc ove Ita & solvent sel ected
may Apolgmetixdtion eeagfiononed to formpa polpikodikyderfeaoaponag from its

hydr oc.ar bon \When, sl r ol yner.i zati on enpl Qved,
QR R 4P EE Iy Ak ot B pRSFACE o8 P S teayorbl 2 Nt or

m&ﬂ%&ﬂ@é&?&ly& bystetn. dERd ﬁ(ﬁﬁh@niﬂ"ﬁ@ﬁ R RmPOMARGAZ Mk, sturry, or
medi um be Tree of substances that wll interfere wth

gas plense progkspes, azlomyarteniaese siiled 6thp @ﬂy Wrenzalution pplyosdgation is

tern1nate when | kyl ene, co oun
iRt int, S5l Bl B 07 SyBofiShdt BB iR eRER §qui&nder

Yo pdiitidnk GsR atiéoft @plabslefinsd Bk ff aﬁm

re?OO to ai)out %)%gg%gnzorl froﬁpaboutnsmoagg%esaobgut 2

hygrocasBemsaluents includeetenichs ehain paragfinstang Slopns ky$ @arbon atoms, such
SRSy TR, A o s o

nutlens suth as Bekent sebislueye;iand Qaxtuiangalr @vhm@ms <hf1v1ng boﬂmg

ol yi soal kyl ene c npo ent be present
POl e BTEHmRIng Oﬁer? ShF st o W@B&hydroqaﬂwaﬁam aromatic

hy@tgcé%cﬁ‘lscﬂ‘eséﬁb%g : [t'?(% a%’%hﬂeﬁﬁe GI‘IRJSONéﬁ &I&Eﬁ L mixture of one

er exanple, the po yi soal kyl ene
or wrmmﬁth@for@mgiadrqmﬂmamt When alrpolynterizhti anbis etnphyet Mhe liquid

to % t \Whi | e
phis (et A e S R SRPTIGES. s flesiybl it e o lymigization

meBRY b8 ¢ &5uB@ErceS HAPAIERterfife WIIE tRQLALN ShRSinetts! THEX
i nprover, enbodi nents may al so include a 5 conbi nation

po]ofneuwmsir@@ess maeke tenpmt,eérvgheniamobemuqyleae compound having a
Welg:illx? ave:%é% r{%? gcq} ar\(alreﬁ %hq ?{@% ? é’ge)éifnﬁgfm%? 3 e@glét%ﬁ% eléou% ‘21‘8 000,

froxi 0087000 laB@lﬁ>§,000, or from about 700 to about 2,500 is obtained.

A linear version of the polyalkylene component may be used in addition to or in the
alternative to the isomerized component discussed herein.
A viscosity index improving amount of polyisoélkylene component may be present

in a power transmission fluid in an amount from about 1 to about 30 wt% of the total weight
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i nprover. Such non-di spersant viscosity index

i nprovers include, but are not limted to, olefin
copol yrmers, pol yal kyl net haeryl ates, and styrene-mal ei c
esters. The viscosity index inprover nmay be supplied
in the formof a solution in an inert sol vent,
typically a m neral 0|I 10 solvent, which usually is a

of BRAFRSBgioR e EF 141 A FbET Sirl, T neloalky PR gponent may be
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ROHM GrbH ( Darnst adt, Ger many) under rade
imgeoyersaaY ksrised imgoghiItion i té@ﬁzgegomma@«mnesmsﬂy index

BB A Ay

oldfihiopalgtlephpdlyalk Pencthasidiaes, hﬂitﬁstj/rléﬂéiﬁlal?@@d:@%@t Tﬁmﬁiscosﬂy index
. ACRYLA D(r) 1277, ACRYL(] %Jp1265 and ACRYLO D(r)
imppeyer maybe fupghiecEnrie fonmrqs grsalufion iy 7 inerapivent; \mplyalbrmrneral oil

o0, VLR B a0, 1 )

c op Gujtabde omnmemmlky)avmﬂulﬂaqnatmalsme ssrzibcosiy Hd?éﬁﬁﬁpr))vers in

47,. Hi 575 1, H TEC(r) o, ~and H TEC(r)
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of the foregO|ng roducts can al so bBe used as wel
LUﬂ&I[ZQIS a¥vil 5 amallabll esfpsn Jhn Lubmzdl ﬁormzttonypdyalkylmethand@tes such

o WP e s 0P EIE St (OO0 SBRRD P T deSignations:

VISELPTEX® F5u9WRMOMIEX D548y ‘W‘I:ﬁ‘@@PEEX® 584, WISbOPLE@(%Ssso

m Xt ur es. t her eof . hbtura% oils include aninal

VISROPLEE 15361 endbVISCOBLEX” 545k tferm Bphm & Hads GOmPaIaS{Phﬂadelphla

P Bl R R L ARSI L7 S RGRYE T et

A(IRY1EIDE)® 1269 abfrdra @ﬂw} |C5)rpﬁrat1dﬂ'(ﬁl¢lﬁh{cﬂlﬁf VAl Gnder the trade

henic or_m xed 8@ra i nic- ht heni ¢ _types
degrmyR TS E A CrCE et HAFECTP R, aud HEBHS Sz bl

mﬁi&m&WkSQH 1¥d%3ﬁrﬁ1gﬁoyér§‘§ﬂﬁ' %Hlﬁé%oﬁ’f’ﬁ HTEC® @’?ﬁ“ﬁiﬂég 5770,

er exanpl e ut 2 to about
BT £772Fanailbiele frogaBthybCbipatatidn adeSHEans%MDavmlable from

s LB SNt S frebmoraft o S B o
dlsEQJS%T ahPMSpRdaat-hitfoxidaBEl MY AP iRk ¥hstbeges. al kyl

enzenes, organic esters of ~ phosphoric acids, and
ponS|I|cone oils. Synthetic oils include hydrocarbon
Baflf SUch as
Base oils suitable for use in formulating transmission fluid compositions may be
selected from any of the synthetic or natural oils or mixtures thereof. Natural oils include
animal oils and vegetable oils (e.g., castor oil, lard oil} as well as mineral lubricating oils

such as liquid petroleum oils and solvent treated or acid-treated mineral lubricating oils of

the paraffinic, naphthenic or mixed paraffinic-naphthenic types. Oils derived from coal or



10

15

20

25

30

pol yneri zed and interpol ynerized olefins (e.g.,

pol ybut yl enes, pol ypropyl enes, propylene isobutylene
copol ynmers, etc.); poly(1l-hexenes), poly-(1l-octenes),
pol y(1-decenes), etc. and m xtures thereof;

al kyl benzenes (e.g., dodecyl benzenes,
tetradecylbenzenes di 10 nonyl benzenes,

s ﬁﬁz 8 e%éﬁ%% ity y;“\aéa"&sw%wgﬁ%@ féﬁ'eoqaﬂScSt or, as

a kil é?{taﬁﬁledhmﬁﬁﬁ ¥d a6 SStap @O@ld(YFLﬁﬂﬁg prore Rpﬁiri\%h stocks are also

sul fides and the derivatives, analogs and honol ogs
suitflde.eof and the |ike. AIkerne oxi de pol yners and

'nt and.,derj vatj t her eof, wh t.he

{ or RS nR P e M S S T G Polvatycots and
al&hbR! p(fly-@ﬂihhi@)[bﬁthlﬁﬁﬁdlﬁg 2 bﬁt@nese 1, beﬁﬂz‘ﬁ%ﬁ 'o}gﬂnﬁ: esteds of

anot her cl' ass of known synt hetic oi hat may

phegihric quh apil pelysitieonsxailip Smthetd: il uquledmd@csrb@p @rle sich as

potl)ﬂﬁ%%& taﬁ e}?ﬁcﬁ%@ﬁi (a;rl ;l:‘{n !g(?l Dy é%%ggcgyprepﬁegesegr%pylene
Wﬂm@yﬁb&ﬂﬁneﬁﬁetﬁ ?@tﬂ&{l-‘he;ﬁéhe@), poly—(l -octenes), poly(1-decenes), etc. and
met hyl - pol yi sopr opyl ene et her havi ng

mixpEesifereok plkylbe Wﬂ@ﬁe@nd%é@cgfﬁwamnee@wdeeﬂmﬁw &t her

g e

a]]t}&awdlgolgﬁaeaylﬂpéte); lall@late\bdlgﬂfetnybéthab end alk{laRd H5denyletifides and

or, nono- and pol ycarboxylic esters thereof, for
heSaitaiess fiiosh eed heamalopneseEmd el 3 6 fatty aci d

est eAl%yleﬁ’é oﬁlﬁi?&%ﬁm@éﬂd ﬁﬁgrgn A B dRfivativel fRA%E nglré?he

gl ycol 7 Anot ' ass of etic olls that may
temsnal hlydmkyi@euﬁs havebteamsodifiedthyoastdpidicytione ethanﬁc:hﬂo(l eetqy, constitute

sy O Biermma i aus uhtngy peust sitSlpEedioilion oy e ois
prSpiRET thfoud® hélyr®ARAh 6f 86 Rne bHIBGS ﬁro?%bﬁ% 0, RACCaIR fld aryl

l'inoleic acid dinmer, malonic acid, mal oni ¢

ethesq efdhesg mlémwallmrwmomm? 62»3 rectbyl)-pQAyltscrprepsdm gyopl ether
haellrng%E 91+'era 1%?1%@1}1 gvlv)ie;ight aq% ?b(’)O '& )%1&(11 eethgc? hggqugﬁﬂeney glycol

hatling tafydlesu@ar @K’el@ﬂ? bf MDE@UJE@OO &Eﬂ@'%tﬂ&&)f poipedpylent '"gly)col having
Speci fic _exanpl es of these esters includée. dibut

a olpeAraveigl b seath §0M:L0) aled aEmoRo- Wbty i bters thereof,
fmf ék:ﬁg%g%gl)’elag% K gﬂ%%?t eesﬁe?% ?rg;g\%dfl?g_ggf%t 5(%1(2 tgég&%é/d éﬁgé} 3%}% acid diester of

uﬂphﬂhkmagbmowlelcosyl sebacate, the 2- ethylhexyl

diester, of |i C aQ d diner, th X ester

f or retpthsy e mbe%%} SIS oS GEIBARRRS (e PRt dicehgylic
actd® kéa ]ﬂfthéli%taﬁﬂeéd%&ﬁmtﬁ LG OdcBRAR dcR, ARl §18:|E1ngcsa01ds, maleic

et hyT hexanoi c acid and the |1 ke. Esters u
aciglyavchaix dced, snliesicakbidpsebact adé, fuimose acid,ddirfic agid,Ahoteic @iPdimer,

ARSI e S, BB O S5 L SBEL T oo

(e-BSBLFLAYHOL, kM alcdhHleas Rey1AlddhbE Olethylhexyl alcohol, ethylene glycol,
trlpentaerythrltol etc.

diethylene glycol monoether, propylene glycol, etc.) Specific examples of these esters

include dibutyl adipate, di(2-ethylhexyl)sebacate, di-n-hexyl fumarate, dioctyl sebacate,

diisooctyl azelate, diisodecyl azelate, dioctyl phthalate, didecyl phthalate, dieicosyl sebacate,

the 2-ethylhexyl diester of linoleic acid dimer, the complex ester formed by reacting one
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Hence, the base oil used which maybe used to nmake the
transm ssion fluid conpositions as described herein
may be sel ected fromany of the base oils in Goups IN
as specified in the Arerican PetroleumlInstitute
(API') Base G| Interchangeability Cuidelines. Such
base oil group’s are as follows: 10 | Base Q|

Group’ Sul fur (w % Sat urates % Vi scosity I ndex &oup
mels o sehaeif asmérwﬂ%@en?les af2 etras&af ¢ efyeohangdrpdolendd-t o

ﬂégllg) %&H > 90120 Group IV ~all
|ns ACs) Group V lal | others not
i ncl Emkafsiusetﬁﬂ@s sjnn]seticoﬁlk/al@) ehele Ithdsb made &om Oetodl;, oi I
base . st qQcks, set for h above, base 0|l (}i %
glyc tnme ylol

mopACabox W&%S@Pfl RolyplaeRd Petyp) et §}w hiap aeopenty

prBISHn)é @n&@ﬁfﬂﬁit&f H@%nﬁér?&ﬁﬁﬂ'ﬁﬁﬁ&ti&%ﬁ?%er s having
fromabout 4 to6 about 30, or from 15 about 4 to about
20 Idwnce,rtbcrba:b@umsﬁi which bmortbe Dedcta mipde tlaet tramsmisSioa fivide s

ful  PA | ude th d f t
cofipoR RS et e hP it O gl o et Boae il Hicirgps 1V as
specifidd SGRS Aleriein PéMeuabRY iR 1)8@4%5 blllﬁteré}fanééaﬁﬂi'ty Guidelines.

about 3 to about 12, or from about to about™ 8 cSt
S@hbmﬂgmumfeaow PACs i ncl ude 4 ¢St at 100" C

pol y-al pha-olefins, 6 cSt at 100" C

pol y- al pha-ol efins, and m xtures thereof M xtures of
B3t Oalr@loup | Sufbh(#ihg foregoi ng  2Batghes(akaha- dfieddsits Index

may be used] The base oil nmay be an oil derived from

Fi scher-Tropsch synt hesi zed hydrocar bons.

Fisgher=Tropsgh; synt hesj —hydro bons—are le_ftrom
G@gﬁfhesi S gas&g%nt ai ni rdélaﬁg and using a 10120
Grbup ther - Tr ops@d3 cat al ysAnd Such hygogcar bons t ygoealRy

rnnlurn fuwrt-her processi-heg—-in-or r to he usefill _ac

Gropellhase oi IS08br g;;‘r}f ol t he hy P8car bons may ¥ 9

GOYG @i SOMeT | I s disctosed in U S Pat.
@ 6, 103, gggﬁc?}réﬁ%l 1§ 53?5 ?hvdrocracked and
GrioyplVoi soner fad ethensnat gngbrded @s€emipsli-§€1 osed in U. S. Pat.

r-Nos.—4.-943, 672 of-—6, 096, 940; dewaxed using processes
Gt [-4U @t el gl bpsgsocky, 5. 882, 505; or

hydroi someri zed and dewaxed using processes disclosed

in US Pat. Nos. 6,013,171; 5 6,080, 301; or

6, 16'% efifyrth above, the base oil may be apoly—alphanoleﬁn (PAO). Typlcally, the

=

poly-alpha-olefins are derived from monomers having from about 4 to about 30, or from
about 4 to about 20, or from about 6 to about 16 carbon atoms. Examples of useful PAOs
include those derived from octene, decene, mixtures thereof, and the like. PAOs may have a
viscosity of from about 2 to about 15, or from about 3 to about 12, or from about 4 to about
8 cStat 100° C. Examples of PAOs include 4 ¢St at 100° C poly-alpha-olefins, 6 cSt at
100° C poly-alpha-olefins, and mixtures thereof. Mixtures of mineral oil with the foregoing
poly-alpha-olefins may be used.

The base o0il may be an oil derived from Fischer-Tropsch synthesized hydrocarbons.
Fischer-Tropsch synthesized hydrocarbons are made from synthesis gas containing H, and
CO using a Fischer-Tropsch catalyst. Such hydrocarbons typically require further

processing in order to be useful as the base oil. For example, the hydrocarbons may be
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Unrefined, refined and rerefined oils, either natural
or synthetic (as well as m xtures of two or nore of
any of these) of the type disclosed herei nabove can be
used in the base oils. Unrefined oils are those
obtained directly froma natural or synthetic source
W thout further purification treatnent. For exanple,
shal e. oi| .obtained directly fromretorting 10

hyaf%m% usigg B@P?Sa?sefﬂ?ﬁl%ﬁeﬁ 1Y Sa F Ale logi & KB((O) of pIRP,575;

hyBfdcRRAYd MHdhydrdigih@ibed ﬁsiﬁ%gl%fces%é %}9&5&3 'ﬂ?éﬁﬁ Bhf ROL14043,672 or
froman esterification process and used w thout

6,02 M0e dewared wsmp provessesidisdosed in Uis. Pht. Ned 58B2,50Rek i ned

il.s are simlar to the unrefiped oils ept. the
byl rfnd i S<hieC pRBEPREEST SR e Mot Badi g
6,0808708 ; b196, 1 6M9PVe one or nore properties. Many such
purification techni qgues are known to those skilled in

t he Wnrefined refined eud reesfined oils, sithéronturd Sr sydhatidasywell as mixtures

.Stillatj id.or.base extraction,,filtration,.
of 45 bhino 4R of el et 50088 bp@yen B uffin the baso
oilpr Uaegmed ofts afeasse bbtainB@ dRedflSEEbrk @ n@ldtA o syn@fctib 8shréd Wihout
applied to refined oils which have been already used

futher pur{jeation trsatment. Fasrexaaplecs shalepibotyained dirrstin fam retorting
onEfl il ER ' 05 RS ) PR e v

direettyofrah aafested fieaion pelebicss md&secb@mﬁcailﬂﬁﬁﬂﬁf gea@ﬁ%bmdl% be an
br eakdown products. 20 The base_oil _may be conbine
unigfingd il Rebned ofls AEGHBEE to tnnaelingdoils g&esgt thay have been further

R A o e =
putificationitsdnmmed drakdowmn testhoserskiliet if therrtalduss ob/ent &titaction,
Conponent, 25 The

seDPairy ARRUPP P o8 ey ar G BT PEGRFEHE o fereimed ols are
obRHH by \pesceSes 5idlak ¥PBosciBtd dbtad FRE bils 4RSI SEhQI bils

fluid formulations in addition to the conponents
whihshave been aleesdy wsed u stivigel dBudhversfineddilsdes albuknereasetlaimed or

o B GNP =R v o
spénid Bddii v Contadfihbmsand all Btdakd®on paAhdts USt  addi ti ves,

metal deactjvators, antjfoamants, pour point ]

deprls 8aseradl may be eqmpbingdhwith en adlitivrromnesition apdigglpsed in
enfSASLIE LA B0 O 750 B S8R AR URDLERy b
thetpoever tramssnibssai thnd i an dlsowns fidesaboubsiwtdhes shont ORwt be

sel ected fromany of the ashlers dispersants known to

those skilled in the art. Suitable ashless

oﬂ@rmgﬁﬁr@cﬁn@&t@s ncl ude ashl ess di spersants such as
SuccCi ni m de I spersants, Mannich base di spersants,

and The pywer transpissipafiunbmay sipe irshidt sonténtiomt additives of the type

' . Lnic. | at i dto ke

s BEIAS ot uoh G iAoy i ation 1 e edponéhts JesSrbed
above. Such additives include, but are not limited to, ashless dispersants, friction modifiers,
antioxidants, extreme pressure additives, corrosion inhibitors, antiwear additives, antirust
additives, metal deactivators, antifoamants, pour point depressants, air entrainment

additives, metallic detergents, and/or seal swell agents.

10
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The hydrocar byl -substituted succinic acyl ati ng agents
i nclude, but are not limted to,

hydr ocar byl - substituted succi ni ¢ aci ds,

hydr ocar byl - substi tuted succi ni c anhydri des, the

hydr ocar byl - substi tuted succinic acid halides
(especially the acid fluorides and acid 10 chl ori des),

A3Ed Ehe es%ers of the hydrocarbyl -substituted succinic
wer al cohols (e.g., those containing up
to MHeakhes @St Wﬁl&@fna%/ $e ubbich A i SR FHuidsUk @scribed

conpounds ~ which can function as carboxylic acylating

hegijemes be pglertet fiemyany sfithe rihlessalisparsghtakiown tigbotesskilied in the art.

SRS P ARGHSHs Bol Biotile S P lpab e bl Shvcinimide
dls@ﬁﬁmﬁ iMennii lﬁﬁsb AispérbantR kDY inerié PAGhBHeHispeRat® M§@dcarbyl-

to make the ac atlng agents. Such reactants may
Sub%t%@ccmmﬁc g pgsts dreriged do make hdropasbdciubistitftadraudcinimides.

| aci d
dre n{f?&l b@t&h@g sﬁ&'ﬂl?ﬁ% atfh a%grgik é‘l% ,t?ué g nr}oz limited to,
hy@ohatﬂyh—siﬁshtﬂ&é aaa@ic addi, ﬂydlet:itbj/ll@ﬂbﬁitﬁted @ﬁth:YrﬁdS hritfdrides, the
hyl mal ci ¢ anhydri et hyl mal ei ¢

I LA MR
S s P9S8, S5 B A, A s o
(e.pl thbsecantainiug uy tale pahati atgmup dat ishhydrnéaelﬁbdedbﬂfﬁlﬁewéommds

bstituted sucgcinic anhydrides. Typically, the
1@%%?PﬁW5?QH a8 E@ﬁ%ﬁagﬂ 489RS- Wi 1 | have a
hy di-Rggs all Qflﬁﬂiﬁlteﬁfac;rlﬁﬁ’l@ %eﬁg%é:ﬁ’l'h@@%( %ta il a POVBYE or

substi tuted succi ni ¢ anhydrides used
chiogbated pelyelgfin of appirepiatamolesulami Weightpitlcmileje dvhydride. Similar

acar of, abqut, 40-_ 500 carbg np. .
e R RIcRLs AR RS oMok her g el oSih aPinTants mavpelude,
buBReHbt lﬁnﬂ:eﬁl t8 SmateReid] Rith AR BRINNALE B8d AhRarl ST §t8hniacid,
herein as relatlvgai | ow nol ecul ar wei ght

itagpnigrnhydiides citragyie cetrew@r:gahx@dﬁavmgomc hsidretindmpleic
w00 AR08 Al R RN i B PR S i

acid yaeklalhé Med, hchidity thémcbrﬁsspdnﬁﬁngl\ﬁiughéhdés SREISRAEIphAtYbdids,

the ery h h npl ecul ar_ wei ght substituted succinic
an h}'ﬁ? m?& af prejght HQL;‘L“% olgtip &?lav@'ytdépffnéfr@ruppa thiiptsesed use of the

sulﬁﬁﬁfeﬁg;ﬁcﬁﬁi'c cﬁ{deé’\’efdg)tfk%alll e s ﬁsﬂﬁﬁe& éﬁ%cﬁ%hamaﬁdéfég w#ll51 l;ave a

used to rrak ese S Succli nic an
hydroeited grca:pmﬁ&om 8-500 cdrbowithfmar Elotwened, amshmlted\mc@iilb anhydrides

T M NG T M T

50(PERBOH £68s. ADEpbS ARVE RS Ehy dmﬁﬁgn 'g?oxfp%hﬁuﬁ?ﬁ FBhebGut 8 to

anhydride to olefln can vary wdely. It may ary or
abO@k ¢aéborf at@m atsoefierrsd to hevein bs)melanvay low niadecubx sejghe,
0 ef|n such as
disp o P oo RaOTR bR L eatd el hphutty Hpthan abou
150n&irigHt atﬁfls @%oﬁ@@(ﬁdﬂrboﬁ@%ﬁs #18 Oé¥err€d todferdin E#Frblﬁﬁﬁely high

exanpl e, about 80Q to about 3000 or higher and
molecplgy whight dispersants.” With the very high molecular weight substltuted succinic

anhydrides, it is more accurate to refer to number average molecular weight (Mn) since the

olefins used to make these substituted succinic anhydrides may include a mixture of

11
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al pha-ol efin copolyners, the mal eic anhydride may be

used in stoichionetric excess, e.g. 1.1 to 3 noles

mal ei ¢ anhydri de per nole of olefin. The unreacted

mal ei ¢ anhydride can be vaporized fromthe resultant

reaction m xture. 10 Pol yal kenyl succinic anhydri des

nay be converted to pol yal kyl succi nic anhydri des by
entl redu0|n Con |t|ons such as

diftGeaypleg &H@PP’&% S g amnyhg polymgrizagga phlavpmolecular
Wﬁg}ﬁl&léﬁﬂh@ntﬁﬁér@éﬂéﬁtas bihyRAL I;ﬁ@pﬂ%ﬁe%d 95%5{9@ ol cLi kewi se,

pol yal kenyl su00|n|n1des may "be convert
pol yElekpole satwoifmaiéid elshydadﬂ tp defim bar vargdideiyn gt may vary, for

con on T ol yal.ken substi.t ue
AP ko Sy BBy SrBRle FomabnufEF B st 3. witn
ol€eBReneH dsypoligédbv n%ﬂl@ﬂh@ﬁ'n)ﬂﬁ‘ib@f dRPag M A uBl Sy BIREOR 500 to
or copolynmers of nono- olefins, particularly

abqutri9RY.- asag pifréher §&ﬁé¢ple§b@@trﬁppé@ aboup BOgHydrdrighea auid the ethylene-

d h b
al la{t&f% ‘f%pﬁl as‘r;r%gsn al c%ﬁﬁ%n aoyybe flﬁgif‘ %1 qéﬁgﬁﬁﬁgtexcess e.g.

1. ]ahdimmeg Htatblcahﬁgrﬂndﬂ?pdt &idh@ﬂf ﬁémﬁﬁﬁrﬁ@dcteﬂuhéléb lafhydride can be
nono- gl efins include propyl ene, butylene, particularly
vap ngbﬁ@rmW@@EF%ﬁﬁﬂ%ﬁ%¥UFe decene. Pol yol efi ns

R P B S i s v

bypeing @metle lreﬂslcmg contliiad shicloas catal @t igkieogendlion. For catalytic
decene. In.s nmbadi ts, the, ashl ess dls?ersant

hyeﬂraﬁeﬁaﬂewo%m e caralvitgs B REHGP caréen: chikyisaeslysiiean
su@:'iﬂlﬁﬁdé Ay c%ﬁvér@ﬁ% (99ﬁk§'1rs'u f?l oSl SRR c%nditions.

formng an 1 mde roup The a succi ni m
nayTbep@bﬁhﬁﬂmhyﬂﬁﬁhmghmbanahmmaMhaﬂsmamehhykuhyeﬂ@kned
N Ike Ci dride, acid,
heigfity o8 gl dey Fi o leerF e BPRINCTSLCRPOIIERs of gpno-
olediil, RRArtFRAN I 10 BA0-lefih€ 83dh &%y@éﬂe%ﬁyl@ﬁ@ 4 Eﬂl’fﬁ&ﬂr TH&nono-
al Kenyl succi ni c anhydri de may be nmade readily by

olefiapmpieyed npyhiavie abayf ﬁoalmt &4 barbematoms) aias a&mﬂym ekaheple, about

s AR 0ol 1 L AP Ra T g Tl O

pambﬁiaﬂjr ﬁsﬁ'ﬁutyleﬁé; huscese aﬁdl d—deh@lel iPoBroldFimy i f@a@d kb &Ich mono-
vera ecul ar me in 30 the ran of about 300

BS g F Pg Palsen%;@p meﬁedwbgm@etenwn nodyplphaolefins
LR R9L e 12 Am nes whi ch maybe enpl oyed
p“@ﬂé orﬁ?néﬁﬂﬁe asﬁla ess dlspersant i ncl ude any t hat
hav é&n sitmd @malsddimens,phd ashleys disperanginay inchide ohe 6aimoreeAkRdnyt

to.forman imd roug and at, |l east  one additjonal .
su Fﬁﬂﬁﬁ%c’ﬁ ﬁeﬁ%%aﬁmsh@@%evmwom canahlsiof deraning an
imidy gdihﬁy IThe ﬁﬂk‘éﬁ’yl stedifiiides SRIyaR o h@l‘ﬁn@fﬁ&ﬁ such as by
- propanedi am ne, N-dodecy p opanedi am ne 2

heaémg Ao pikenylisugiine astwidnde, acidh agidiestat, acid halide, or lower alkyl ester with

an al}km%te%ﬂt%nifg alpf lagtnoen%l ?’uq]la%/e ém%lg)dgr(tnyp ’f‘hc aﬁmnyl succinic anhydride may

be made readily by heating a mixture of polyolefin and maleic anhydride to about 180°-

- 220°C. The polyolefin may be a polymer or copolymer of a lower monoolefin such as

ethylene, propylene, isobutene and the like, having a number average molecular weight in
the range of about 300 to about 3000 as determined by gel permeation chromatography
(GPC).

12



10

15

20

25

30

Sui tabl e am nes may include al kyl ene pol yam nes, such

as propyl ene diam ne, dipropylene triam ne,

di -(1, 2-butyl ene)triam ne, and

tetra-(1, 2-propyl ene) pentanine. A farther exanple

i ncl udes the ethyl ene pol yam nes which can be depicted

by the formula H2N(CH2CH2NH) nH, wherein n may be an
integer fr aboutt) onel to ,ag,out_ ten. These 10 i ncl ude:

et hyMEHES TR, DesfmaRIAY e doming Hhedehlpisdsryrsant include any that

halvé hElbAy bﬁ‘é}ﬁiﬂ;&? LA grolid Fhith can E%Em)%ﬁ’ﬁ[ ln‘?ﬂﬁiﬁg Eﬂ:ﬁ.}? 6@’1@ Gt least

(TEPA), pentaethyl ené hexam ne and t
oneadditidial grimaiyxenseemdatyemsiod giqupwhd/ohatdesstone hydrddybgroup. A few

e SR SO DA yPained gt Crceaeropetgiaggine N-
arﬁiﬁﬂﬂ'()]iﬁszégiﬂeﬁ{zﬁi@&ﬂ&ql@hﬂﬁ%,wleﬁﬁﬁ&i-&hjfl’érﬂﬁﬁnﬁﬂﬁ and the like.

bi s- al kenyl succi ni m des. Commercial ly avail
et hySudtpele aarines mayrineladadlkylenagolyryinesy suchias pripytane diamine,

diwwe%%%gémgﬁu@%@@mﬁé‘ Lo ¥R (F 23 RESh SR petiGiine. A

anm noet
fufdhér-ekarmfla ichies el paBiaftnes WHiE can be depicted by the formula
e

bi s iﬁerazi nyl ) et hane, and_ |i ke conmpounds. Th
H@Kﬁiﬂg@ D). Hh Wherewsn may b aw integep fipanabautanedy abaat fen. These

: [k d al | 4. ] he. orresponding.to
I s T L et e R S TS
temff@tenﬁ @Fﬂtmnmfe' (FEP&WpleﬂﬂanyI&iéElﬁix@hﬁ:n' eagﬁmr)t |1 ﬁii:l t%l@ligéb; inctluding
pol ya ene am nes may be from about 1: o abou
mlg%‘%/sij?er%qf 3 B’ﬁ@%éﬁif‘dawﬁ%w}/aae rralug htheguixamre paichtitylansy
pobAfAAS Rl SFRnaY e Houb Bench EAEL 8 v Rrmmane- . o
alkenylsereinimides endies-hienyleyceinmides. aCtpiendlyleailable ethylene
ubstituted carboxylic¢ acid or hydri de made by . )
PODARAS fB’ﬁ‘%LE?S ay oant FE’F‘PW“%@I??Egang‘&dﬁpg‘aﬁiﬁf’é‘r?@?hwecms
suwswmnﬁlo@m:yﬁﬁg&aﬁmwm,mbis(ﬂﬂﬁh&ﬂ%a)éﬁ%ﬁﬁﬁa flgd 25

pol ycar boxyf i

_po 1 i'c acid or anhydride,” €.g., maleic
blS@h@I@ﬂ}dlﬁﬂlanal anil dike epnipovndsa il he canpindrciabmixthess maykaye

N R —
to @irsqikylaf fefitadifine rTHRaHIALFEb B polPAk&HE succinic anhydride to

N-aryl phenyl enedi am nes, such as

polxpikKieRs PoinERpPREHan Pa firmebout i teshonp 8;1. N-
Aol PRES, _
ekt oAU B sy oy e oo
reapﬁxgrnﬂtaq;?méyﬂﬂ?ﬂém@'obaﬁiim Elg't ﬁi_?cﬂiyml&e sdtekhidSor tetracthylene pentamine,
.am._n 1 aZzo , .am nonenzo l.azol e, _ R
Wl@r’ﬁ hgmeHeee ﬁ‘&&ﬂ%ﬂg’(’&ﬁh‘: ad Apahrgrdeinadednereaction of a
pol?fareﬁﬁ,%ﬁabgs?g:{lﬁ%bu?e%,w sﬁﬂﬁhéﬁlbleléaﬁ%ggng ?éié@%%iéaturated

am no-1 nd I nones; am noner captotri
polyedrbapdic agil dr adydride mgranlkiglanhydridazmhler, ackiyimaR: acid, or the
. 1-(2-am noet hyl) i m dazol e, 1-(3-am nopropyl)
Tk, .1#05’-5@&3 I@fx‘%”rﬁggﬁf) L R FHR WChﬁBé%WF? nes, such as

4- ( BoBftnep HaPME hIsHRERMM intRepalils B FRPHARR QB TiBESherei
_ descrl?bed in m)_re?det ai | innriﬁ? S. gPatd.%ﬂl\los. 4,863, 623
inchdg Nsaryipherzdaredigniespsich asNrphenylphenylenediamines, for example, N-

phenyl-1,4-phenylenediamine, N-phenyl-1,3-phenylendiamine, and N-phenyl-1,2-

phenylenediamine; aminothiazoles such as aminothiazole, aminobenzothiazole,

aminqbenzothiadiazole and aminoalkylthiazole; aminocarbazoles; aminoindoles;
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5 provide additional benefits, such as anti-wear and

anti oxi dancy, to the final products. Additiona

pol yam nes useful in formng the

hydr ocar byl - substituted succininmides include

pol yami nes having at |east one primary or secondary

am no group and at |east one tertiary amno group in

the nolecule as taught in U S. Pat. Nos. 5,634,951 and
m@nmsrqlﬁfzmnma%p@gom, agumnam@tcpfsm srainoperimigines;

l4 e t _r )

BNl L SR RSO S CTE T offtagiopy) imidezole

axﬂaﬁmmixﬂ{yy monphotings; suih)as 4N3NMnlihopNpyl) morpholine. These polyamines are

e BT AecELA8 U Sk s S0 Bt %%esaéfwi‘ﬁa; ?s'@e%S&&'ann%s can

08 RSN AT B0 ol s Loy

pent aa one te n1na rary
am n‘bd@h@ubpolymnemmﬁﬂ al formirtg the hydrmb}d-sgbsnmned suedinimides

. secondary am.n ro S .
i A RO VT SR OP R G P ng g and at least one

te&x@fﬁnﬁﬁ& gloRp ﬁ%yncﬁéeu[@as%@&% BRAPANKos. 5&BAI0RRnd 5.725,612.
primary ami no group), and |1ke conpounds, wherein the’

E}@mza;ﬁs ofjpwtaple nafyantings isdnde NOLNYN' fter@lictylchadhyheymmairﬂey(two
th t "
tewe sty D BRSSP CRRR gt epeiEy i o e R
lriMR§lenqétehnBihadlote RARAT RV arfiind YRSupAFwo inf@hdl Yértiary

and or ethyl groups. Polyam ne reactants of this type

anipg SioHRY Adeons Ceraiinad PHEBHAMBH Smyy), AhINAE N"MPA) and

f h
PR S AL O BRSO oo
andiho gleapdarﬁﬁﬁﬁ pfnﬁm yecgﬁdfﬁ#@l%ﬁ@agi'&%m{n |tr1et cgpabl e of
t e rocar -supstitute succini c
m%@ ﬁfylﬁrﬂg " @(@ (reerigrminal yerfifty @aniaQ gioapy and one

rimieirte e Crtn s
or differérd awd Iaplcnlé!y QdBEaél) no peord thah blyoup i d pakyh atoad each, and which
e%ﬁﬂget o |1nt?1§ gn é{oﬁ%gﬁéﬁ r}@lpset pglgAbl%Ft)l%sg ralkyl groups are
métl'iyl %@Mldétﬁ’%%pgy b) %%qé‘atc%&ebf RS §pe may, include

2--am no- 1, 3-propanediol. The nole rdtio of amne to
dnhgtbylgmmopgﬂpy (QNMARA) smtblrmctbylanp@azme anhydri de nmay

o1 &5 ispS et shRE Bhhergn ridugelsproSisc iR Sengmers
coﬁtuﬁﬁigmrt reaﬁ@ne fﬁma?tk}h dédrderyiné @ag??efof%@@mﬂ] fhed: 1

to about e foregoing persant may al so

Cf’éfbﬂtﬁsletWé‘éﬁ‘é?Glnéﬁ anisborsmhydiided Examples of hyﬁfmeyammgs suitable

M, RSl T AR A
(ARDEA, eﬂ&ﬁoﬁﬁﬁnet, d1eﬁmﬁblhﬁﬂi@qm)9153r@aﬂytp’rspjﬂy%d R&amethylene

B TN

trisR By ¥yl Amdnbim el #hd 2-amino-1,3-propanediol.

The mole ratio of amine to hydrocarbyl-substituted succinic acid or anhydride may

range from l:1to about 3.0:1. Another example of a mole ratio of amine to hydrocarbyl-

substituted succim'(_: acid or anhydride may range from about 1.5:1 to about 2.0:1.
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.5 DeCGonia, et al. The Mannich base di spersants naybe

a reaction product of an alkyl phenol, typically

having a | ong chain al kyl substituent on the ring,

with one or nore aliphatic al dehydes containing from

1 to about 7 carbon atons (especially formal dehyde and
derivatives thereof), and polyanines (especially

pon | ene am nes For exanple, _.a 10 Manni ch

base %Fﬁ‘@ge@o %%ee%tam alsae 1RosHBEHehdisRers g hads forgample,

byRteQihg St EREAAt WHIPRATCL] Ry drflfe anf 'BQH? hal Qs crlbed for example, in

hydrocarbon substi tuted pheno W th ron1a
'Ué%Buwmzﬂs5&69é§3®$Smﬁe&naﬂdebyﬁemamdhédmﬁnahmumh@mﬁﬂphmnﬁ

fogglitee bt E3rdls R # o e Rl i Bt S aiGD- 137980t

Dekghgles@nt s may be those derived fron1substant|ally
sat ur at ed petrol eum fractions and ol efin pol yners,
s u c hT%Mamsclpbasy Rispersyits mayi be o taatliorsprhdudt nfjaif allsyhphenad,

r Lo rbon urce gene

SN B0 0Bl Ry Ui 6B e PR B

al@h@}d@scoﬁtafrmﬁg freih 1es APt cafion altm@s@bﬁuy férthalkRh d
atons to prOV|de substantial oil solubility tot

degivaties therrol), apdpIyamings (eazﬂcgaﬂﬁpg yAkyleng pelyapimesl rPgéexaszle a

MBUEEPGEC LG ALm LA pPBIHES A ROy ponro
of tareyf chaiddwestearbopahiystarnesd pi‘fcnb] \giﬂefronmaibe@wll @rabaé 2iengles of

can,al so be_use eci al | u bl e hydrocarbon
o dehde ap ?@&gfmﬂ W@ba%q%y/%\e fa REROLEMHAR e

fro ﬂ%&d
Sui tr%%dr&ﬁl\ﬁaﬁsﬁch gp%l sggl? ggﬁ? 2/1 dinlg{/cilﬁg nni c%# ase may be
thmidbessﬁ fiors pdvmnaliy $aturated petbylewrn fidetiteis agd alefitipolyners, such as

o PR RleFRopv s Eor 2 1p abont & PR Siogrs. 1 YatraeHpbsource
geﬁé}ﬁlhf' ESQAIAY BirlexBmplel & 18&5%0@54@@&&51 HGhYahk ¥l £ ﬂﬁ"ther example, at

pol yanmi ne. Pol ymefic pol yam ne di spersant's suitable as
leaSh@oaéﬂP @agbomatgnpe tospravide auhstaptalyodtesolibility it the dlspgsam,s"ll"he olefin

ou n |I SO|ubI|IZ n
PSR e bt b Sl B BB h TR 000 e
suBdthERox rea&bmmf léﬁy&éaoﬂvﬁy aficelow dows tHeW&@r, B¥lymers of higher molecular
|nterpolyners formed from vari ous nononers such as

weight g #eq haieseg Bsrecially syitabisdiyirocatben somgesse sebutylegepglymers

an@? gFﬁﬂéggﬁ% an1no&%?g#§ﬁ%%%§ mg1 %gaﬁ%¥%s of

pol )Smable Npmh;chrharﬁedmbemﬁﬁsmy&& Mﬁlﬁudﬁiasé @.st‘rﬂd?.s tispddsants formed
3, 493,

Pat 658;
by oudeySBE gboil o ol gromgris ol Kirg, haPSropiFBOBEbstiuted phenol
Ar86a"
BTSRRI SR 2 o
pobylkiykese pollygminei zat i on product of isobutene and a

raf fFJ Py%’tl %clpo?);a{neu?e 1?15c’ersda% S(:S{l:itéa)?ed as the ashless dispersants are polymers

containing basic amine groups and oil solubilizing groups (for example, pendant alkyl
groups having at least about 8 carbon atoms). Such materials are illustrated by
interpolymers formed from various monomers such as decyl methacrylate, vinyl decyl ether
or relatively high molecular weight olefins, with aminoalkyl acrylates and aminoalkyl

acrylamides. Examples of polymeric polyamine dispersants are set forth in U.S. Pat. Nos.
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above. PIB-am ne and PI B-pol yam nes may al so be used.
5 Methods for the production of ashless dispersants as
descri bed above are known to those skilled in the art
and are reported in the patent literature. For
exanpl e, the synthesis of various ashless dispersants
of the foregoing types is described in such patents as

; #9@7’6356‘;?%‘%8%0-%2%936@?‘?31%%% 5460, /30563 58455 st 180,300
Popr By §08e Ryt Eudiiadid g kiRt o

is QQIQQJ.S@@ Eﬂhe @Pmﬁ'@@ﬂm Bo@ict pE8hute3thB atattinatd I 3Bdany #6described

3,3 81, 3 42 346, 49 51, 552;
ab%?%é%?zﬁ%‘?’e%?%éélbglé’m?e%glfyéﬁ%’eém 9. 141: 3,413, 347:

3, 4 ¥ ethods fod odiftdon §fr¢f§ﬁﬁss7 cﬁgperﬁnf%g dg&ﬁbecﬁa‘tﬂﬁé areiown to

3,448, 047; 3, 448, 048; 448, 04

these skilled grthe 3rt48d awspor@d%thee@mnt Bteribge. 6Ec1r exampl@:;uht Fgnthesis of

vatoiySiRstisoprii o35 foreall a7 dedefith dith paisatp a 1. Patent

N(ﬁ :5,659 8%2 %’3 4325@8@%71, 33)35?)63,1321163 0357064, 91’6 3,172,892;
00, 372: 3,630, 904: 3,632, 510"

3 1:8464372 %292 67:8 é§45§9§ 3 %1669136 3.260,666:602364178; 3 2543@275 §241,310;

798 e B dom s PR 130158 iRl s gagosn,

3,331,543, 204,438, 3381 ,562; 3,33, 7083 348,973, 33183, (12393 399 141 3 413 347,
862, 981; 3,872,

S5936; 285172 d438. 1500 Fig 80 34441 Ty b8 04zis A5 048, 3,438,040,

3 4%1%@30%25440%%; %%8%?51338%49@190%%9 g?l %84%6§3§ 26798618 9983 520,

3,9160%; 538,179, 0539693, 3,51 10HQ; 8542,680; BIRI3540; 3,558,743; 3,565,804;

s et s B 08B G o

3,63D,52 1531638012 333bbess; €758F 5897 514 3<'ﬂ70§C5'f38t ?*?'04 308, 3,725,277;
di spersant. Borated di spersants nay f or med by

3 @éﬁdhﬁ%??@&%éﬁaﬁﬁﬁ@;ﬁ 636,353hB.285364; §p’é|6§éﬁ13 e3,2(7g 3,798,165;

s R B L S SBBGELRLAL B SN B0 o SR

3 9&8 (800 TB@%O;{’BHQB SEE U&@@QQS?&QCB B5T, 8?.‘56@80‘369@9%25 3,991,098;

e dispersant, Mannich base
4,005 0% e 380,08 d?bé‘a(}f'&;f‘%gaﬁpﬁby&ﬁ 4&33@399 h@90,854; 4,173,540,
faend {.
TG OE S IR P A A

reféracebor at ed di sper sant, nay i ncl ude at Ieast two
i eties, 30 polyalkylen

pol yal kyl e e noi et
hav A EXHPS PRl @FH@S% ISPETEFR IFoRArateh el Sﬂﬁﬁ@ﬁtgomted

SspeRaRane LRGUL 0 Skl Ay R0y it

nﬂ@ganwk%mYWhymh@Eéwkmmmgumpnumwmmgmumpﬁwhasmmabmmhﬂés
ht to aboyt 2100

. 00 i ght. I
s ekt Ao EE et diesans s BRTTIG PO e o

dispersant, Mannich base dispersant, or hydrocarbyl amine or polyamine dispersant.

The borated dispersant may contain at least one polyalkylene moiety. As a further
example, the borated dispersant, may include at least two polyalkylene moieties. The
polyalkylene moiety may have a molecular weight of from about 300 weight average
molecular weight to about 3000 weight average molecular weight. The polyalkylene
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t he pol yal kyl ene noiety may have a nol ecul ar wei ght of
about 2 100 wei ght average nolecul ar weight. The
pol yal kyl ene noi ety may include a pol ybut enyl group.
Met hods 5 that can be used for boronating the various
types of ashless dispersants descri bed above are
described in U S. Pat. hbs 3,087, 936; 3, 254 025;
3, 281, 428; 3 282, 955; 284, 409; 2,284,4

meetygfor gxamplg, mayhays; meeeée vepight of ﬁegeabggel 30@ waghtgzerage

b
mefoct i S 18 b o i e e na e Ml PAL R fither example
thelpalpdkglamt mbw%ahexdhwetafmo]t&xlhnwelghmf @bouit moo tveizht average
t ed S i ncludes up to,2 W% qQf boyo
oG P BolVE KU IR Sibide RO ey P e ethods
thétrcﬁﬂbéﬁﬁdtfo%cﬁoﬂ&n{% He VaBidss f}gesb&f a@ﬁlessAﬁ? § faH[%'dQs%ﬁb above are

exanpl e, the borated di spersant may | nc roma
degeribed froUsh Bat. Nos. B,Q879836f 3,864,025; 3081, 438; 1;32&2;955;@;218&;409

25500 33800 0G50 b SO Aos TR LR at Bk 2

anahessgglgat ed di spersant nmay include from about O 35 to
15 about 0.7 wt % of boron. The dlsg er sant n%g
di ssﬁe\k@aatm\dlenqrsanfmsmmme@ highsmolstulgr weight aeeaatftreated with

bopcﬁlns% t thenoms‘alge%u{il%grsgnt ingl %%l%ﬁ % p1a gtvtl[%?t;lig)g?%\e aflr'\? another example

ercen ges given t

thel\lbdrh@& Hispétyanl iray @dludel froradbad 087wk Spﬁ:ﬁmréiﬁw_\sbz@ further
further reacted with an organlc acid, an anbgdrlde,

exgmpleothe herated| disprtpars maenelnderfrem abeut (sl torabauil-3 ceksofiheyon. As
I
L R R T S
with oftoren. ofs bgﬂmﬁﬁﬁ&aﬂmﬁ) eresl:mmdte? d]ﬁﬁerﬁnf ey betude o hisout 0.35 to
or 'S nt nmay | nc e
abwtt%r JPM Ofg?ﬂ% ﬁﬁ%éﬁﬁ%ﬁ&éﬁ%hﬁ dyﬂé?ia%an Q¥R f spitable wiscasity for
caRNAIRAALES Tt shosiHibbaBE&sEbE BEF ﬁl@%ﬂ%‘%?ﬂe&&t% rg,lven here are for neat

phosphoryl at ed di spersant. For exa ich
dlsaeleem;:wnhcmtdw@ii@pembaiﬁednay be reacted with a

BES?BEJ%{)%%@E %lgggg- ?eggﬁg@ %‘V?tg%ﬁzoggﬁnéc actd, an anhydride, and/or an
aldeRREAIHRASIUSX AR Sidhid gﬂo&ﬁéﬂﬁ leReAnbél SompaRibil B¥ emale@asmmer seals,

phosphorous aci d (H3PQG3 utyI hydrogen phosp it

f°r(®gﬂp§e Wﬁbpﬁﬁd@m@r%mmepﬂmbendm imixtarech ibrenied digpersants.
o ﬁ?{}%gtﬁg 'bglla{gd%%p%fsﬁ&er Eg?,yg,?l&ggé 8 ﬁygr)e gfs contalmng dispersant

e Ssucclnrc

andihmajnbéﬁb@@iqﬂmqﬂ@km boronat ed to provide a suitable
di spersant. A di spersant my be present i n_the power
t r arsTHEBle gipeIsnt Ay beapherphonylalg dpgsant. Bor examplayaddannich

or Pyl ptni o ARG R BNkl RIS, 2 59

phd:dphogdus;-p@ﬁammg aciduiSufishle phésph@ous toritainingatigs imeiude] for dxample,
PhGrPEHESat R L R ossRaTopRdisd AR oiap i iophosphoric
acids, and the like. Further, a succinimide dispersant, such as a polyisobutylene succinic
anhydride, may be phosphorylated and/or boronated to provide a suitable dispersant.

A dispersant may be present in the power transmission fluid in an amount of about
0.1 wt% to about 10 wt%. Further, the power transmission fluid may include from about 2

wi% to about 7 wit% of the dispersant. Further, the power transmission fluid may include
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may i nclude an anount of a borated di spersant
sufficient to provide up to 1900 parts per mllion
(ppm by weight of boron in the finished fluid, such
as for exanple, fromabout 50 to about 500 ppm by
wei ght of boron in the finished fluid. 5 Antiwear
Agents The antiwear agents may incl ude
phosphorus-contaiq&&g anti wear agents which may

frqm abqyd vbe toraha Sowies pithe disppisentp Fovthes, the pewer transmission fluid
[ . Al ereof.. For
Al SERHEHP e E e A0 8 APl 15500 bR 00 g v
millivel (ppie) byneveight ofiowin the fifiskbd Midd aael yfor phagpdifioin alibut 50
t‘r)i h géocarbyl X hog hite, a dihydrocarbyl phosphate, a
tog ‘i’"ﬁ% BB bEVTCIHH & EW&P@}“’&@J@%WW- anal ogs t her eof ,
and any am ne salts thereof. As a further exanple,
t he phosphorus-containing anti wear agent nmay i ncl ude
AnfiwdapAgeéntone of di butyl hydrogen phosphite (such as

por SRR -
ind WYY DR Bank Q5 Bf?ﬁosﬁﬁ&@@aﬁlﬁﬁ goh")s-f)ﬁgoﬁﬁ adi@, (ﬁ_ﬂéﬁ eaﬁﬂﬁé Wh3hereof. For

agent available Trom Ethy rporation).
exghplepthe phespboms-aontainipgaantiveersageatgeat inchage bee presrenf ai n

-an _anmpunt, sufficient, to [L,OVi abqut, 50.tpo .about 500

R Lonciile §lriRrasBrbgRRiosp i, dtrge oy P RE o e

triliyfdestartys phaphdtd, Wintl sulfis 2Aalbls heRLS, XA BB} Anink BAts thereof, Asa
phosphor us-contai ni ng anti wear agent may be present

dle Phogphigrus-eoniaining gridweat @gert ouay indada af ledsoute of

l
a8 03k AR S T ER 5 b BOF B S Bp
Cokpdtittbnirand imnahine €alf sosmlfakiesdt diutYhyotSbeh phadphité Esﬁclgaél\ﬂ%EC®

of .the phosphorus-containing antiwear agent.

335 antiHear agsph aystiabledioen BBWREOPOENSR) ssion  fluid may

I ncl : 9 2% of .
oo GRS il S Do 6 Al s
pravinde abowei0 tb b (506 @hmrpérlmillﬁbnrlﬂweégig loti ﬂlliaosﬁh«gm abhd power

0.1 25 wt% to out 0.2 w% of a dibutyl, rogen
AT ﬁ@d/%és@%%W%ﬁ%P{I%Phoww%wm%ﬁm%e@%gﬁnt may be
pre@ént 3 Sbrhdt 3@ RhPYbvily S0 840 BRBSRAb gﬁgﬁé&ﬁ@% by

Modifiers Friction nodifiers are used in
weighbpphosglioses inithd piover eradsoisgers Buily i cti on 30 bet ween

sur taces . 0...1he ers of tor.qu nverte

ol R DGy G SinistOR VR e eRe ot pbagro i mefah abe 1.0 we of
the Phesghofisl donlatnir Artivedat £5n¥ SAs ¥ Alrhet &dandplle, We fower Grahdiiksion

has a positive slrg?e, 18 which in turn'leads to snooth
fluigh maeinclade Egaabautd- 2w ortd abott 28swt%s of ik phdgphorusehatingrs
anthfead agent. As an example, the power transmission fluid may include from about 0.1
wi% to about 0.2 wt% of a dibutyl hydrogen phosphite or 0.3 wt% to about 0.4 wt% an

amine salt of a sulfurized dibutyl hydrogen phosphate.

Friction Modifiers

Friction modifiers are used in automatic transmission fluids to decrease friction
between surfaces (e.g., the members of a torque converter clutch or a shifting clutch) at low

shiding speeds. The result is a friction-vs.-velocity (u-v) curve that has a positive slope,
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shudder, noise, and harsh shifts). Many conventiona
organic friction nodifiers, however, are thermally
unst abl e. Upon prol onged exposure to heat, these
addi ti ves deconpose, and the benefits they confer on
clutch performance are lost. The friction-nodifying 5
succi nimdes of the present disclosure show unusual

thermal stability. Conpositions containi ng this
whigh extpareafisde sineoth shisch angegameentstrad geinimizes ‘isgel-glip” behavior (e.g.,
F
shRERAMIRe, MRS AT wiad LGB EEb Sl RBIBUAAGE Sowever,

areﬁbﬂﬁ@llyﬁh@ﬁblealljgﬁh@tdlm@meﬁpt&ure&b he4t, theden@itives decompose, and
EF é | at ed er am nes, aliphatic fatty aci d_am des,
the e//s

|%Yé"@n Hé&ltclwer%ﬁam% a{f‘alpﬁo@P ifiactignimpedifying
su@élﬁlaﬁ&ts'o? r&%ﬁﬁ/&léﬁo a}/ Blerfils szbﬁ.}t?z.abbﬁﬁgglﬁcﬁls
| m azo ertiary

car boxylic ester-am I nes,
coatalrmgthlsefhctpxhahodlﬁpﬂxhswl‘lmhmlmage iraftiicpdrebéhaviph os@hthtaml
L phatic thiophosphonates, aliphatic thiophosphates,
Strg LIP wherein the aliphatic group usually contains

onem Bi‘i’fn%d
Sui t o AREAARA QiR cBfipditnd s mgnﬂﬁ& pnfies GOEROHMed

allalllatlplaatm&s, qhmpumyalkmr}tlaiedlethtmazmll& @luphutnc &mcwmms

bstitute
@ Bimiemomiohilis ieale ik bintats FrBoiic it Belyphesterse
aliphktic lcﬁﬂbﬁxﬁiﬁ difer-amid®i hﬁﬂ(’ldz@ﬁﬁesw AHTNRE, AliPkd#hY¥sphonates,
am nes e succi ni m de may i ncl ude the reaction

ahphw@l@ @bpsp@ﬁteg abg@crﬁ]mgp}msmteg,ealmh@nc thipprberphates, etc., wherein the

| k u f the al kenyl
iR ap Ay cob A B S ior R, it (et Kty comppgund
suiesbdygl elulilieAah Fﬁﬁmel- exHngilg) theealiphied &e8p a9 Rb@bmlibodt&® or more
ara?g about 36 20 carbon atons. Further, the succini mde

g alops| ddw siteblo areliphaissubsiuted pyskmimiden flamsd By pgarting one

or PRET AR i Rich  pIS AR b5 SEEY Bl ™

sucdiha smcdnnnd@snmneluémtlﬁa wedchen pmﬁﬂrmmlf a sutdiréc anhydnde and
succi ni m de nma C e.a Cl8 to C24 aliphatjc
ATHHOIA T DORATY i Pr?‘ﬁ?]i‘éﬂy Leruipf s aﬁ? B may be a short
o} [
chdh GRE5A GrdupOfhr Bx AHGIE) the akammggggaﬁauwggﬁ ag ‘8‘5‘82‘5 about 36

descri’bed in European Patert ~“Ap tion
cmb@TMDﬂérEuﬂh$n%@mpmnmnéﬁnwwunéﬂéﬂeﬁﬁﬁoabﬁuKhhdnﬂmtme
ucc n de e Hi 3191 f i ction
hy%g%arf?ﬁ Pccng% Eﬁ {l?eég?cblgpjé & Y mehpdg g Lae to about
g&dﬁ@ﬁﬁidlﬁm&arwps&@ﬁnﬁﬁb alakiaf eféd BittheexiRgie ﬂl%rsu&ﬁﬁlﬁﬁde may

than the succinirnide disclosed herein is’included

incluge s trbentFariatighatia pydeearbrdsuesivinide.nor e of a
COMRRY E&cﬁlﬁﬂd@%avi% pfr%a.lre 92 315’1505 H Ctarlfl-[y%nde and ammonia as

described in European Patent Application No. 0 020 037, herein incorporated by reference.

| Further, the succinimide may include HITEC® 3191 friction modifier, available from Ethyl

Corporation. In some embodiments, no non-metallic friction modifier other than the

succinimide disclosed herein is included.
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wherein Z may have the structure: CH 5 wherein either
Rl or R2 may be hydrogen, but not both, and wherein Rl
and R2 may be independently straight or branched
chai n hydrocarbon groups containing fromabout 1 to
about 34 carbon atoms such that the total nunber of
carbon atons in R and R2 is from about 11 to about
35; Xis an ami no group derived from anmonia or a
pri nbirssuspinineide mey indndgieae er mors of asdenponadhavingthe fpllowing
St]%ugﬁlr@lternative, the parent succinic anhydride may be
_ orméd by reacting nmaleic acid, anhydride, or ester
with an internal olefin containing ut 12 to about
36 carbon atons, said internal ol efi#i being forned by
i somerizing the olefinic _double bghd of a |inear
a-olefin or nixture £irerefiHto-okiain a nixture of
internal olefins. The reﬂction ma ol ve an
equi mol ar amount of ammonila and maybe carried out at
15 el evated tenperatures QH €.renoval of water.
One group of friction nodifi®rs inckudes the
N-al i phati c hydrocarbyl -substituted (di et hanol ani nes
hati c hydrocar byl - substituent is at

in i ch the al

I ea?@%ﬁ@%?%%tﬁemwe:al i phatic hydrocarbyl group
free of acetylenic unsagurati on and having in the
range of about 14 to ﬁo{kzo carbon atoms. 20 An
exanple of a suitable fric fgpgnpdifier systemis
conposed of a conbi nati ¢h.-

¥ t lTeast one N-aliphatic
hydr ocar byl - subst i t ut efR-di et hanol anine and at | east

one N-aliphatig hydrocarbyl-substituted tri rret_h¥{llene )
di ar¥HEeD FHIRe 19 Rhevapbs hyiiraen. Butil bethamslyherein R and R” may
. N C
PR bt O PRRN AR bR e R R Bt 110
abbahAdngrtion atdmas suah that te tethlouimbidof @rtanaitémPB K'anmd®? is from

at . Further .details 20 concerning this friction |
b é&%%g 1 ) BRI £ eV froup Gigsgia onggmary amines and
systemis 1%22%3%%4%@@?3%?%{&?212 %a#&% %‘% at | eialégtﬁ{eomnaeybe
fomedbydeantipaimaldiy acid,iaphydride, erestel with anmitereal definhéombuinihg about

[ |.kyl groups,,.bein e,sa 5.0or differe .
2 SN ebin ROGH S5 S e vE R Sumed by omenfiniithe olefinic
double Bbnd bia IildapRalchiei 0B frktiretBeradT t8 6M@l £LmidEle O AHdMAI olefins.
Thg%%%g contai ning fromabout 10 to about 25 carbon

on gy igvolve angauimelas pmekat Hyemesajamd mapbé evded eut at
elevHied %%&%eg R GImb0A oP¥pxyal kyl group contains

One group of friction modifiers includes the N-aliphatic hydrocarbyl-substituted
diethanol amines in which the N-aliphatic hydrocarbyl-substituent is at least one straight
chain aliphatic hydrocarbyl group free of acetylenic unsaturation and having in the range of
about 14 to about 20 carbon atoms.

An example of a suitable friction modifier system is composed of a combination of
at least one N-aliphatic hydrocarbyl-substituted diethanol amine and at least one N-aliphatic
hydrocarbyl-substituted trimethylene diamine in which the N-aliphatic hydrocarbyl-
substituent is at least one straight chain aliphatic hydrocarby! group free of acetylenic

unsaturation and having in the range of about 14 to about 20 carbon atoms. Further details
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from2 to about 4 carbon atons,

and i n which the

aliphatic group is an acyclic hydrocarbyl group
contai ning fromabout 10 to about 25 carbon atons. For
further details concerning
system reference should be had to U S. Pat. No.
5,344,579. Another suitable group of friction

nodi fi ers i nclude

I
clr g A KR B PRGNS, 5 020 e

CoRgRTBBE dhis &1

up to about 1.25 % or, as a

10 thi

I $YE9 Prersh
544ﬂ%% General ly speaking, the conpositions may contain

s friction nodifier

further exanple, from

abo %n@hﬁ%cmmﬂhodiﬁeﬂsymﬂbmbased en Glie dBatbéndtion of (14t least one

m@ﬁg%%&ﬁggh@ﬁggﬁgtlOX|dants

or ISHRRER! ddoR BSntaiiHonP X tFHoLE4 LAGOY HBnR I(}ﬁlﬁ?llé \wv‘fnch the aliphatic group

anti oxi dants, aronatic am ne anti oxl
is pihagyolic hychnd;arb)yl igdauptcontamiag Homabhba 1o slmiut 2&sarbammaoms, and (ii)

31%}gershygﬁﬁgﬁ%ﬁfpgwgﬁhen lH

s amine 1p v highethey Fredrox yallsh groups, being the same

c 20

FPHTI

ILn _some enbodi nents,

sul furrze

K T -

A R0y LT B A B

o1 Gopladning fo(ﬂéﬁbﬁ’elt Wytlo @bows 2 Stcathon ptopise ot ﬁl,rthm d@‘:dls concerning

%ir 4 k%‘%‘{l‘i)ﬁ?ﬁ% %%ﬁ?,%‘? No. 5,344,579,

u@bﬁﬁ*i)tﬁ&ﬂﬁ@ﬂﬁ'é}sﬂﬁclude ﬁyolﬁolesters for example

| ener.bri d

i BB e 5

N, N Ariithes 8 Git4blks
|sopropylan1nod henyl am ne, phen
glyesiohmongplenty (CMOp elacerplappndigirate

it st ke

- napht

| o Sl USROS S SR G O B8 oo

furlthies phangik sfran dbqit 008D eback il dvtthesf ondlor MRSe ﬂi&ﬁon modifiers.
conbi nations thereof. The anobunt of antioxidant in
the transm ssion fluid conpositions described herein
thBth@gge from about 0.01 to about 3.0 wt % based on
otal weight of the fluid formulation. As a

fur tHn erme mhmﬂimenmmﬁoxiﬂam mbmpamdaenayﬂms'ﬁﬂﬁdddnn &® compositions.
%to about 1.0 30 W %

e s o sy shlTariced

AR ekt AR B Aot

phé&lic ABHARIARN bk b:3hific PRYpRRRSithbv Sih@BOEREhpIE! ASshelic

additives suitable for

|ncIu3|on in the conp03|t|ons

ant@xédantso npladma §-di-tast- Wﬂphm%immmxutrps ef#attiery tatydated phenols,

ST
metBlatebisi4amethois- l@ﬂﬂlﬁﬁy’lbhéﬂoﬂzﬂlhﬁd detifA EfeAlH ed po Iyalkyl phenols,

benzot hi azol e,

andd, e

2,

di nmerca

gé-Rptinbepel

NGB

3,4-thi adl azo
usecthuttiphomlansdiamine, 4-

o S POSE b e 0 i o

amine, and ring-alkylated diphenylamines. Examples include the sterically hindered tertiary

butylated phenols, bisphenols and cinnamic acid derivatives and combinations thereof. The

amount of antioxidant in the transmission fluid compositions described herein may range

from about 0.01 to about 3.0 wt% based on the total weight of the fluid formulation. As a

further example, antioxidant may be present in an amount from about 0.1 wt% to about 1.0

Wi%.
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2, 5-bi s(hydrocarbyl dithio)-1, 3, 4-thi adi azol es.

Sui tabl e conpounds include the 1,3,4- thiadiazoles, a
nunber of which are available as articles of conmerce,
and al so 10 conbi nations of triazoles such as
tolyltriazole with a 1,3, 5-thiadi azol e such as a 2, 5-
bi s(al kyldithio)-1, 3, 4-thi adi azole. Materials of these
types that are available on the open market include

C&@m:m@mm@loo and Hi TEC(r) 4313 additive (Ethyl

thi z.Je are ner al |
oy iRl Sboailltis. opterdrl R AEOES nB SoRFRGE Bigler class of
additvessuifpble d@dﬁd&lﬁﬁon e célﬁpo@mﬁﬂp Bech ¢dnfpoulidd inclNOS thiazoles,
_2,0;%5, 589 2,749, 311; 2,760,933;"'2,850,453; 15
azodeping fyadiagoiss Exgmples ofgrhzompous inplwlethenadriamie t

BRI LR SRR S B PUMLRL, 25
dimi'BsalbtoslI,H,‘é-IhlSiladmlajﬁtmmqite-&mmcdﬂ)yhbmolqiﬁﬂbmu&ihzdes 2-mercapto-

S SOl e G Scames ot spliable
2 .amafr@a%%smtﬁlm |4 QRIS SRAMDIE AABNG @gﬁglﬁ % 134

i nc di er and’ frinmer 20 acids suc
ﬂnﬁdl@'ml@u 8 humberdy WlecI't @t hvmlablefwiatt;clewrf dsmmetoej andaxlsod

d P of .t h st e
iRl Mo ShsistrslioRns ik & dokabediazd e Bea 25
bisbAlRHditis)-1,B AL thRAABlee MaAt& el HbfTREse Mds Hat ﬁ%ravﬁfdbfésorﬁﬂla fpen
under the HYSTRENE tradenark by the Hunko Chem cal

makstiidlesle GPBRATES Thd AP ead HEBEE 04313 askditnedElyLiEerpptagion). The

L3y PE o?zt r ugf nﬁmgyts W%Wd%g’ﬁg%@& ’gega“é‘ﬁgﬂf% EsoltSRb known

préud@ris)i Secafdr exmﬁe al kepatl Nag! czczsslzsg:@’mwm 162,760,083 850,453,
i.nhi bitors suc for

2 9(1914133#? ot §1§é%,|7ﬂ$ @nﬁépiﬁ’rO,ﬁgt rapr openyl succi ni ¢
an hkﬁﬂgﬁ Sorb&bh ﬁﬁij?&f)@’érg glg(ﬂj%e?p%exa bitor additive for use in

tetra ecenyISUCCIHIC an ecenyl succini C
emhodithentsef aidaqn'm;ﬂ distdesdund. (Suchmlmtd{dlsilﬁcluémﬂlohb@rﬁdx&ﬁc acids and

@ fuJ the half esters al kenyl succinjc
polyea e RveHs Bramplese) Suialtls moapeARoRHC afls aeipstappic acid,

dedhBiéRc ahﬁ dBA&ARAL 8cid USlitaBR: &Joﬁ%aﬁggyl% AR 1ﬁcl}1(g d(ieiﬁlrgf 1d trimer

suitable 30 rust or corrosion’nhi tors I nc
acigppush @s aggiretiused Spauels acidnastald pil fastyyeeidsodyik atiddlinoleic acid, or

unds, such as et hox t ed..ami nes, ethoxyl at ed
tneifReh B s R et SiaN FO3hFhrte L sources, such
as, @60 di@ﬁlkl/gacth@ldﬁnécdnd $rifbr £68ds SORT UndRStht m@ﬂim\zﬁ Rdadhfk by the
i ke terials of these types are. available as

Hughkoj (icaicad Pivisianef Watco l@h@ﬂm?é Sonforatipland ysder dlre EMPOL

d. T
w08 kBBl SRR B Rl Rl compris
alkbion Rudchtic adid andlgiganri blﬁﬁurﬁ@ﬁ:ﬂiyﬂn&@&orfc@ﬁﬂ%ﬁlbﬁﬁfb BlrPils, for

O. lto about 2.0 wt % based on the total weight of 5
e Al FARIAPSRY B cinygacid, delrApEpeRylsuccinic anhydride, tetradecenylsuccinic

acid, tetradecenylsuccinic anhydride, hexadecenylsuccinic acid, hexadecenylsuccinic

anhydride, and the like. Also useful are the half esters of alkenyl succinic acids having 8 to
24 carbon atoms in the alkenyl group with alcohols such as the polyglycols. Other suitable
rust or corrosion inhibitors include ether amines; acid phosphates; amines; polyethoxylated

compounds such as ethoxylated amines, ethoxylated phenols, and ethoxylated alcohols;
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In sone enbodi nents, a foaminhibitor may form anot her

conponent suitable for wuse in the conpositions. Foam
inhibitors nay be selected fromsilicones,

pol yacryl ates, 10 surfactants, and the |ike. One

suitable acrylic defoanmer material is PC 1244

avai |l able from Monsanto Conpany. The anount of

anti foam agent in the transm ssion fluid formul ati ons
imgglagelimepeaminesussinicagids on Agdvativestherbof andthe hke whMgerials of these

I 0. tal th
ot A el R R it s S s slbon aoion
calh)he ’m’eﬁs &@ht aibudrof 26BoEidn fobiditor ﬁhﬁ@&a&nﬁssioﬂ/ﬂt%l Fmandishs
wt% 15 Seal swell Went The seal swell agent used

de?%‘ P%erﬁmmrﬁa@gq Bempboptd - Udmsbeyit b dessdrangbettotal weight of

TRIsP sel ected fromoil-sol uble diesters,
thRpRLE i
| e sul fones, and m xtures thereof Cenerally
speaklng the nost suitable diesters include the
| pat est azel ates, and sebacates O C8-Cl13 20
$(or mixtures thereof), and the phthal ates Of

CA- Gl 3rRd 48PRieh@ra Mtlﬂﬁlﬁﬁoﬁrﬂ f?)%)anoth%{] Wo%%nt%ﬁaqle for

two or nore different types of diesters
uscaidi theatespoaitidngli E\cbdnyinhﬂ:awed raaseb: seﬁcnad)frcm mhacbm Ih:éyacrylates

urgasc?agxﬁ %(ﬂtgxg ;lhle( % @9][ %Hllgg %a%gg]el‘é E’Z} gz%gaitvaﬂable from
Mctliid Goﬁﬁ)bﬁ*y Pt @PMfozfﬁ'i‘ Qge%?ﬁﬁﬁé Eraf?s‘ﬁh%o@ﬂﬂd foifilations

n- butﬁ/ i sobutyl, pentyl, hexyl, heptyl, octyl,
demhg,d ereip &y, ramgq:cfguy gbowd @d)é oyt tosaldutdBs towt%d:aegd on the total weight

[ f t c_aci er esters.whi
ot SSERTR, LR B oG5 ST Bl o
ab(ﬁwom)l wa% oMBRY 2Pd1%, 293 6, and 293 9 esters fromthe
Emery Group of Henkel Corporation and HATCOL 2352,

2962, 2925, 2938, 2939, 2970, 3178, and 4322 polyol
Seaq%,gﬂg%g?q%om Hatco Corporation. 30 Suitable sulfone

agents are described in U S. Pat. Nos.

3 9The %]Lsmﬂﬁageﬂt 29 j15hé trahsibicdi a0TuidI0npesitibhsvdeséribttd herein is
zoI tion) L{)ﬁ}der stood to_be a 23

selg e .OQTSP{P%%\@?at%w ~OlHbloHORSH ad iU HhereokgEperally

0 t
i i syl e

alkﬁnqiﬂ @h m!xtutes dresevif)s sidthefphthiabhtes A Ca-Gpatichents ex ariptuess thereof).

A 0T o et s SRR £ iflot eigples il

azeﬁités- &l il Asdlbbded! ERSHSESouch inatcdlsRhQudtCthd n-detyl)2-

sebaci ¢ acid, or (iii) phthalic acid. The adi patés and
ethelbpsd dsadecd hand teidesy! disstersiof adimsuacids azalpic acid, and sebacic acid, and

the n-butyl, isobutyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, and
tridecyl diesters of phthalic acid.

Other esters which may give generally equivalent performance are polyol esters such
as EMERY 2935, 2936, and 2939 esters from the Emery Group of Henkel Corporation and
HATCOL 2352, 2962, 2925, 2938, 2939, 2970, 3178, and 4322 polyol esters from Hatco
Corporation.

Suitable sulfone seal swell agents are described in U.S. Pat. Nos. 3,974,081 and .
4,029,587. Lubrizol 730 additive (The Lubrizol Corporation) is understood to be a
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the range of fromabout | to about 15 wt'/'0 in the
finished fluid. In the case of the phthalates, the
levels in the transm ssion fluid should fall in the
range of fromabout 1.5 to about 10 wt % GCenerally
speaki ng, the higher the nol ecul ar weight of the
adi pate, sebacate 10 or phthal ate, the higher should
be the treat rate within the foregoi ng ranges.
copuetir¢ipeavailoble silforfedyprdeak swelf agbt. dypseldy thesaoducts are

exftieUieb AT 5 B Prie® DLtosn 038 Mok b Verid TRt
trandmisSios Buida R a fieth&d ashpR] they afa tb@%r&@d@ﬂﬁ%ﬁfaﬁlount of about 0.25

concurrently using an addi ti ve concentrate (i.e.,
widei9iabpyielswifbus a diluent, such as a hydrocarbon

sol i rate.takes

A L L R L U
sebdere lybi (A) plokaliefacidn glhe dd@afeg aﬁmactatestsh@nlﬂ 86 Medfin afounts in

addi tive concentr at e. use of a concentrate

the rpgRTHm abRHt A do £hawk laﬂa% laélgeeﬁmsheﬁélmcb dadheyase plthef
phgiaﬁl%g' RE 161 Gh Fhe @Hﬁnﬁﬁ)ﬁ? ﬁgfdrsﬁpﬁlﬁgﬁﬁﬁﬁﬂ Jggéé g)?fécr)m aelﬂﬁg)/ut 1.5t0

sclosed herein may | nc S Surt
abpuolerwits. aGsrerdllyi spepkapp theddglieo the mmlehﬂﬁ&wﬂ'g}ﬂtojéﬂlc_ adipate, sebacate

matjc,tran | or a manual 20 transm ssi on.
or BhhE ey 6 prab R R et 8ot 7 G o SgINg HBEPr esent
01 S A RN/ udldn FpirhbthE thed &ﬁnﬂeﬁﬁoh@?(ésmrﬂe%éﬁ E4toeMibiled into

a .slipping torque converter up torque
thedmne oil tnglividuallyr &r variogs mhﬂmmhma:rms oHown@ermt isrspitgble to blend all
ut ches., Such tr m sSsi ons i
of it Byis iy 25 2 pREVE Fieeirace i 083G Pios a it

sudhORta HYdRIEaTbYN el ER R | Bhd Us8 BF A %1@&%05643%& talaﬁlaavm@erge of the
di sk type). They may al so be used in nmanual

muytgad ﬁ@ﬁp@gqﬂmffomd Ibmmq@ndn:m@ﬁapémm whe iartle form of an
waffy el BB RY R Sppehasde G DRl the Rosens e

poﬁﬁﬁﬁ@@ﬁ'hfeh&'mg@ﬁ'oﬂ;f transm ssion fluids on a carbon
fi ber friction plate at speeds ranging from1 to 300

r pmlihe PﬂW@r trmansson fuidsdiqclopehkerels mpayanplade Byida ptablgrfor any
po@elf 1#&1‘1% nit mgﬁt?dhe &ﬁ% rs.{ rauﬁ)h{éhg Iﬂ’an Htﬁgsulfh éér a mfuhual

prori In f ese res were obtal ne

traSuixiisdNm. Ehrﬂﬂax; fhenmwas trdlmusmdneﬂhmmoﬂﬁe Piker 438R&yre are suitable
herei n i ncor por at ed reference. The coefficients of

foryse Iy trapsmiRsions ¥, @@hﬂﬁeatorgae CORVeLtsH1 4 lonk-Bp s gy conygrier, a

kit LRSS, a g
Mg@gé’ n dihj ag(gb FI G r%ﬁd;% gntﬁ.{?g %%egwgﬁcéﬁtr %JS{K% {gﬁow ﬂﬁlg%mg > five,

sixy-agd mnap¢®MMsm$som, apdemitinneusty varxablevtrmlsmissidns (chain, belt, or
ers (MVI. The, fl

SCO e i d
aisf bRl bl e be R me Bl feGTlar: otiagrptomaed manual
m&@m.lclumﬁanmslaﬁel ine 1A) which is an exarrpl e of the
typi cal ATF, without viscosity nodifier,

desElG e angriho follamig-able iluseniss fhevoebgiset of tioveharsteristics of
tra SRIRPREAad ¥P§ cé%oﬁ ﬁ@erfﬂéﬂq%lﬁge Ltl slf)leéjds ranging from 1 to 300 rpm.

This behavior is relevant to the performance of a fluid in a torque converter clutch. The u-v
profiles shown in these figures were obtained with an SAE No. 2 machine as described in
SAE 940821, herein incorporated by reference. The coefficients of friction were determined
at an applied pressure of 890 kPa, a temperature of 120°C, and a slip time of 2.9 seconds.
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friction nodifier(s) 0.01 to 0.5 sulfur agent(s) 0.01
to 1.5 anti-oxidant(s) 0.01 to 2.0 10 anti-rust
agent(s) 0.01 to 0.3 anti-wear agent(s) 0.05to 5.0
detergent(s) 0.01 to 1.0 dispersant(s) 0.5 to 10.0
anti-foam agent(s) 0.0001 to 0.5 15 base oil (mnera
and/ or synthetic) remaining The other fluids in the

5 B B o, O S8
wiuy ViSeRHY aRR Empraved gvﬁ wum@ﬂma\fss&&gﬁd{f@é a?ﬁéé'eﬁ‘ﬁe fluid (ran in

wei ght of 1200. ~ 20 VIl Bis a Manni ch
dlmh%@ rB@aeltne I\And Bas¢lined A) maclmm Bkwﬂe of the tgpigad A wmithout

t ed t.h I d d
wgq())} o ° %Srg|‘agy%?ﬁah%g%y‘ﬁﬁg@%ﬁpﬁpgn%g%ﬂﬁe@%wéf agr eat er
tharccaﬁﬂjﬂem VII Dis a 1300 MN,R BSthe figd a

polyam ne. VI1 E is a 2100 MAN PI B- phenol Manni ch
reactTon-product. 25 VIl F is a 2186--MAN-PHBSA-pl us a

poly a SANPIB ratio of r than about
fﬁ%&hpﬁ%ﬁﬁ[ﬂ% ~ 00 00 In N ON l\/ﬁ)ﬁ/ﬁaﬁgoo MCl mM M
M Nsulﬁ;ragenm 00000O0O0O0OO®DOtoN5W ' r' a, wd

4000 O -- NNNNNNNNN, DoV v 00O
0 OB H® O 00Ov) "o MMItTOHOBOMMMH O O

O Oanti-rust agent(s) 0.01 to 0.3
anti-wear agent(s) 0.05t0 5.0
detergent(s) ' 0.01to1.0
dispersant(s) 0.5 to0 10.0
anti-foam agent(s) 0.0001 to 0.5
base oil (mineral and/or synthetic) remaining

The other fluids in the table and chart contained the baseline fluid and one of the
following thickening agents:

VII A is polyisobutylene having a number average molecular weight of 1200.

VII B is a 2100 MWy Mannich dispersant.

VH C is a 2100 MWy PIBSA plus a polyamine post treated with nonylphenol,
formaldehyde, and glycolic acid and having a SA/PIB mol ratio of greater than about 1.1.

VII D is a 1300 MWy PIBSA plus a polyamine.

VII E is a 2100 MWy PIB-phenol Mannich reaction product.

VII F is a 2100 MWy PIBSA plus a polyamine having a SA/PIB ratio of greater than
about 1.1.
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0 0000000000004 O0ONOOOOOONNNNN

NN--~L- NNNNNNNNOO O ON NO O O N
O O O N As shown by the foregoing table and FIG 1,

a baseline fluid absent a functionali zed di sper sant

has acceptahbhle c ffICIen of friction
char f Wy yethe @go%tab[ﬁﬂﬁ‘fjﬂ(ﬁg]e aé’ﬁselmP @“Eﬁtﬁbsﬁﬁér ei n
i
ARGtk (BB Ra Hal B ol SRR RAIEN (ST over an
Iﬁnmakge &l 1to\308 odmirdiyy thefdifférendedetvden ¢hemidituth warel thewtinimum

T e ot ST
otk lare%wh a0bRcleafifl céfﬂtﬂﬁﬂ%ﬁ' Lwith, %F@I%'ﬂh)fk&%g@ﬁ'tdac@ordmg to

substantially higher Bro ield viscosit
the embedjaiehty deﬁdﬂbﬂttlherhm\MIeA) hdden highefr kineentie visedsitg €R V) and a

SRk Rt a0 SRl T thallhe ol SRR, st e
dfibrehicd Howkanh O aRiBam § hd SHe@fininiurh Dotk Qamdss F2Badkfne

be seen al| of the other thickening agents VI| B to

Rpid. Fhip sesuly issepmmerad; witlethe othss thidkenos pzenthlisterbivithetablg. As can

ti
UL NS LISy R B il e ecn
theaxeneeu had midannmaed loveavistushiRetha@VIUA. S. Patents.
Al'l such cited_ docunents are expressly incorporated in

ful | Mrigncreysiplaces Yeoughapidhis spedfiqatipn, yolgeence kisthgen made to a
diitel BFU.S. Patents. All such cited documents are expressly incorporated in full into

this disclosure as if fully set forth herein.

Other embodiments will be apparent to those skilled in the art from consideration
of the specification and practice of the invention disclosed herein. As used throughout
the specification and claims, “a” and/or “an” may refer to one or more than one. Unless
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 properties sought to be obtained by the present invention. At the very
least, and not as an attempt to limit the application of the doctrine of equivalents to the
scope of the claims, each numerical parameter should at least 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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15 O her enbodinments will be apparent to those skilled

in the art fromconsideration of the specification

and practice of the invention disclosed herein. As

used throughout the specification and clains, "a"

and/or "an' 'may refer to one or nore than one. Unless
ABYIY se indicated, all nunbers expressing quantities

of ingredients, properties such as nolecular weight,

percent, ratio, reaction conditions, and so forth used

1. A pdveer 2@nsyiesion fleitdoniposition,chaiphisingr € t 0 be

understood as being nodified in all instances by the

t er m@abbase o2l Mdeor di ngl y, unl ess indicated to the

contr, 3 k; : . IFh ot

peci P e R oA AT £ BeoshF ndsR cbe difount ofa

podyisoatiytran domgonanp bavithe meéesiiae o ejphbpaging &ons shoygh30( to about

bt ai.ned by th resent invention, At the very
PR Gerede B8RSR Bl Aebmpineby EHP IR | on
Bforhdd trine of equivalents to the 25 scope of the
cl ai nms; ‘each nunerical paranmeter should at | east be

velsrein theqdwen trhisghissiof fluifl exhihithdkinewhtic epasitp KV at 100°C) of

R bt el bR e Ho A VPR BV aniabe CEM Rtnabout
39000 RatitRydRe S4rEl Wikdréih AGHERIn Verdud ©e1BEiRPSLreE R the Mfid hikea more

i nvention are approximtions, the nunerical val ues set

PRtV slppe atheghsspsedsriompared derpilar fpids irefhe abssticaef the

P@b%%%%§k¥e?%n8&§§¢ble' Any numerical val ue, however,

rently contains certain errors necessarily
resulting fromthe standard deviation found in their

respective, testing neasurenents. It is intended that
2 ke g}b’é@if flaand; whersidhe bass opicempraescag oF Breef anptural oil, a
AL . rue- S| f il

e A o Mol ol R e R R g il of
n@iudl b8 sybtheficpdeer transm ssion fluid conposition,
conprising: (a) a base oil, and 5 (b) an additive
conposition conprising a viscosity index inproving
32TRUMGI OF cRim POWHESRAh&NdtGAEiE SUHRARE bnd\@MhAS of a mineral oil, a
mol ecul ar wei ght rangi ng from about 300 to about
vegtahdOoivend himiatnes efyeinenil eid ahdivegstiblyhiil. as det er mi ned
by gel perneation chromatography, wherein the power
transm ssion fluid exhibits a kinematic viscosity (KV
4aThel Q€ 00tlaind 0, WRESInHHAEMEHRAY bil & &RRrised Qs nditd oflan
Brookfield viscosity (BV at -400C) of |ess than about
oBgoma ! ea giphpelrln anpidr. wh il derives from ethissher/Bropseh process, a

el ocj b . td has a nore positive
géﬁe%)ggdug(%' Stﬁ% é&% L Alix e[htf:rle(ljlf

peeds conpared to simlar fluids in the

absence of the |
5. The fluid of claim 1, wherein the base oil comprises a kinematic viscosity of from

about 2 centistokes to about 10 centistokes at 100° C.

6. The fluid of claim 1, wherein the polyisoalkylene comprises polyisobutylene having a
weight average molecular weight ranging from about 500 to about 3000,

7. The fluid of claim 6, wherein the polyisobutylene is hydrogenated.
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pol yi soal kyl ene conponent. 15 2. The fluid of claim1,
wherein the base oil conprises one or nore of a

natural oil, a mxture of natural oils, a synthetic

oil, a mxture of synthetic oils, and a m xture of

natural and synthetic oils, 3. The fluid of claim 2,

$un Erceiliyid of glaish  whareigithe addiiyeicompogitien epmpriscs from apout 10 wt%

' i . oil, and a m xture of
FB5i0 ngo/%’p‘élgléoég’é%‘ﬁaﬁ@%’%?ﬁ’t: 4 The fluid of claim
2, wherein the synthetic oil is conprises one or nore
f l i f I | efin, ter, il
e i ot G LI PG S FPTBR S Ef ot comprises one o more
H8siPinldbAiththo $drRbkhpofdis &leliel e idfthgof The
fl uis%jgglf cl a}iq’?n 1r 8r eln theeﬁbaseﬂ%rgﬁé@g%ﬁl?ﬂg%e%ﬁa
palyreethadrylates, sdefsi copolyinety, ond stateoesmaleic esiersst okes to
about 10 centistokes at 100' C. 6. The fluid of claim
1, wherein the polyisoal kyl ene conprises
AR ITHE QRN 808, HatieROhe ad Bve\QIng¥sitdY Shads cHRbE&H bAE or more
wei ght rangi ng from.ab.out 500 to ‘about 3000. 7. The
qflagiaghles disparsamtean autiexidint, sthantiyveday agooh atfiittemanpdifier, an
at%gra?rgaeré%%ed 28 83' Tih . fluid of claim1, wherein the
Addith ERDBSTFIIgR Pises fromabout 10 w% to
about 90 wt % pol yi soal kyl ene conponent. 9. The fluid
of claim1l, wherein the additive conposition further
Udodpe fladof shamdp. wherein tae ashlespdippeysanhigermpripisene or more of
. t .Qr.o. i i ng .of .
HRRARST LR B L FpbRPl DG, BODG] G hiRla estetamides
Gﬁl}ﬁﬁl@ﬂﬁbmfubﬁtgléted bwdchhic 4dd, and Ma{dnfw'hctoﬁtﬁen@ﬁtﬂ}infprdducts of
erein the additive conposition further conprises one
ngf%ﬁbéd-ﬂ%ﬁh‘a‘#d@ﬁﬁ%@w%%ﬂ%ﬁn@ POAYATHASLS: oxi dant, an
antiwear agent, a friction nodifier, an 10 antifoam
agent, and a corrosion inhibitor. 11. The fluid of
121 dherfldid, of whaen é Dywhdrein dishfrieten diodifier sanprises onoomnoees
ng .or. nore. of _hydrocarhyl succinimdes, hydrocarb
BTl wBes st pigs el slibkteds alkgstated
Rted RGRE RYI-schS hligHatli € ShrB&i§ Sk Akidls, Hol i eR0d. HBPRLIG Bmides,
condensation products of 15 hydrocarbyl-substituted
agyleted laginespimiddzgbingsdist iz ampisies, i hpdrocaryl sthanifidésdeated
| m wher.ein the friction nodifier conprises one
Vglklﬁr 6'F'é%%Pragp'Waa(rPlge‘f atty anines, ether am nes,
al kyoxyl ated al i phatic fatty am nes, al koxyl ated
et her am nes, oil-soluble aliphatic carboxylic acids,

1301 Yo fluid of elain 19.avheyein theqngipxigens comprises one or more of bis-
alkylated diphenyl amines, phenyl alpha or beta napthyl amines, sterically hindered

=25

phenols, bisphenols, and cinnamic acid derivatives.

14. The fluid of claim 10, wherein the antiwear agent comprises one or more of
phosphate esters and salts thereof, phosphite esters and salts thereof,
dialkyldithiophosphoric acid esters and salts thereof, phosphoric acids, and phosphorus

acids.

15. The fluid of claim 10, wherein the antifoam agent comprises one or more of

silicones and polyacrylates.
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20 acyl ated am nes, im dazolines, tertiary am nes, and
hydrocarbyl succinimdes reacted wth amonia or a
primary amine. 13. The fluid of claim 10, wherein the
anti oxi dant conprises one or nore of bis- al kyl ated
di phenyl am nes, phenyl al pha or beta napthyl am nes,
sterically hindered 25 phenols, bisphenols, and

' i e [ 0
ik ARk Gl Wi 8 uic € s B ot e BB Tt Ot more of
phasphssicn epgileyisg amcorsadieof b skt (orqieaspiirtes, ads#iens torque

GRS 4 rtin poteh prfosbror b SBROBL AR s, and

phosphorus 30 aci ds. 15 The f|UId of claim 10,
wherein the antifoam agent conprises one or nore of

Kl | Thedhed obelainph iwheeeaity thet fhsd 1s$91tﬂlﬂe foFlise il cohmpprieds atle @i more
for use.in conprises

enei fluid is suitab
ﬁﬁgyﬂrdWBPgmgg k-t Fapfipiously yarighle FERHS®ne or nor e
of a slipping torque converter, a |ock-up torque
converter, a starting clutch, and one or nore shifting
18 AR #eematiy transmissionfcpufietning the faidwitlaimter ei n t he
fluid is suitable for use in conprises one or nore of
a belt, chain, and disk-type continuously variable

19r The MteBkidirankhissn oA e8] FhéreANBEMASHA EARMHsIIhNT
the fluid of claim1. 10 19. The automatic

CPRRISER wmsianthy vasiabledfangmisigar ei n t he aut omati c
transm ssion conprises a constantly variable

transm ssion. 20. The automatic transm ssion of claim
208Thevgtoritic tramsmissibhofclhih 08, whrpihitiesaBmistonGafpabes a
fiber_friction Iate 21. A nethod of i mproving shear
Cﬁbgﬁlﬁbe’fé“‘%‘i‘lﬂéet ransmi ssion fluid conprising:
providing a base oil; and adding to the base oil an
addi tive conposition conprising fromabout 10 to about
220 fomethodobimpropiol yheosthbiityeioea angassot fliid eomgrising:
nol ecul ar. wei ght ing fromabout 300 to about

10, 00%° ‘ﬂg g‘ﬁe\f@t;ﬁﬁ(g nol ecul ar wei ght as determ ned

by g%'ddﬁg%%‘bhﬁfbﬂ STHIRIRERBHPB AN on wﬁmﬂ%l I a’eaﬁqo to about

oil containing the additive conp05|t|on
Wivri&nef4 rolyip sneywoonent hagocy nefcdubg wetgharangmglftong about

36684 éb%‘ﬁp ﬁéO(fi\Qgigﬁt a@él%%g %o?elzcgllar weight as determined by gel permeation
chromatography, wherein the base oil containing the additive composition exhibits a
kinematic viscosity (K'V at 100°C) of less than about 9 centistokes and a Brookfield
viscosity (BV at -40°C) of less than about 30,000 centipoise, and wherein a friction
versus velocity curve for the oil and additive composition has a more positive slope at

high speeds compared to similar fluids in the absence of the polyiscalkylene component.
22. The method of claim 21, wherein the base oil comprises one or more of a natural oil,
a mixture of natural oils, a synthetic oil, a mixture of synthetic oils, and a2 mixture of

natural and synthetic oils.

23. The method of claim 22, wherein the natural oil comprises one or more of a mineral

oil, a vegetable oil, and a mixture of mineral oil and vegetable oil.
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viscosity (BV at -40C) of |ess than about 30, 000
centi poi se, and wherein a friction 25 versus velocity
curve for the oil and additive conposition has a nore
positive slope at high speeds conpared to simlar
fluids in the absence of the polyisoal kyl ene
conponent. 22. The nethod of claim 21, wherein the

j I r f | _oil a
oo homERITRIAR2D. SRfeR 0P RofeRl of SRR onol mgrotgp
sgunine ol en alphaolefmnan ester] a1 oil derbled FOnh@Fistlad-Tagyshch process, a
S ntnetic okls. 23, The nethod of claim 22, wherein
grongbissteckomd agire &88dne or nore of a mneral
oil, a vegetable oil, and a m xture of mneral oil and
vegetable oil. 30 24. The nethod of claim 22, wherein
hdheymtlvel dfclaph 21 cwhgreinghksbasn eil comprises adiineamtic viscosity of

| i mer., of . al phao in,. ap est an oil derived
Fombania %ﬂeﬂé&@?F‘gQJP&L ?‘@ F?}’@é@g?s 4 18@°’a§= to-1iquid
stock, and a mi xture thereof. 5 25. The net hod of
claim2l, wherein the base oil conprises a kinematic

24. g&légﬁeﬂiﬂd@ff clajm 3y whaein the I@@Yﬁﬁd)aék}dzwﬁ)mﬁa@muﬂyimwylene
i t 100,C., 26.. et i 1
G h e et FIckitel Psieht GoRab 0t Houf 3L Blsfiouaone

10 having a wei ght average nol ecul ar wei ght ranging
from about 500 to about 3000. 27. The nethod of claim
%, Thgreethedrofiaimay yhersinthg pelivisobwyleyeiis dydrogerated. 28.
The nethod of claim 21, wherein the additive
conposition conprises fromabout 20 15 wt% to about
) TeUmgthod/ofteimin | ehereticthp addtive codthosilio combhad fidkn about 20
c%;in121 wherein the additive further conprises one
Wi Hhghout ) W epkyiso R CIPWEBE  conponent s sel ect ed
fromthe group consisting of polynethacryl ates,
ol efin copolynmers, and styrene-naleic esters. 20 30.
ZPhdheptethod oftlamh a1, mwiRiein Weeadditive timéhen dalipriises one or more
congggjhion further conprises gne1gr nore Qf an
ARG UHEP R AP teleied dia the grOURSPRSIEE ofgent ,
IYrhéthidrRReTRMish| Bpoly@ers, AR drf0Aha and a
I%E??osf%% inhibito?.yg% 31. e netﬁ%g%g$§clain130,
wherei n the ashl ess di spersant conprises one or nore

f | i ni.n,des....hyd byl .
9, TP B 7 Sl e RS ) o g ne
hytd lob aRaddYdss SisGéant, uh QA GUEEk i GnBwEd agaltth MRABA Blddifier, an

condensation products of - hy&rocarbyl-substituted
agH {93 agens adynsareasipaanhibiter. pol yani nes.

31. The method of claim 30, wherein the ashless dispersant comprises one or more of

hydrocarbyl succinimides, hydrocarbyl succinamides, polyol esters, mixed ester/amides

- of hydrocarbyl substituted succinic acid, and Mannich condensation products of

hydrocarbyl-substituted phenols, formaldehyde, and polyamines.
32. The method of claim 30, wherein the friction modifier comprises one or more of

aliphatic fatty amines, ether amines, alkyoxylated aliphatic fatty amines, alkoxylated

ether amines, oil-soluble aliphatic carboxylic acids, polyol esters, fatty acid amides,
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30 32. The nethod of claim 30, wherein the friction

nodi fier conprises one or nore of aliphatic fatty

am nes, ether am nes, al kyoxylated aliphatic fatty

am nes, al koxylated ether am nes, oil-soluble

al i phatic carboxylic acids, polyol esters, fatty acid
afelamines, geidpalings, sering amines; apd loiiogady! wepininaides reacted
) D85 q%ﬂ[ QEQ%' succinimdes reacted wth

gﬁ%onlémgggg prfﬁgry am ne. 33. The nmethod of claim

30, wherein the antioxidant conprises one or nore of
is- 5 al kyl ated_di phenyl am nes, phenyl al pha or beta

?ﬂafﬂiﬁw o e@*{m 30evherain the Htigydpr gompFigssong or more of bis-

AR08 BiPheny) el SHIAN ARG Betd B dES

rre?ﬁ%g %JP Sam 3 , \A#eagpe@ N t e al?wt \Aa}é%ﬁésé%tgﬁ%a@%dered

Penpls, lsbemls, aod cimpamicalcid dohivatpleat e esters and salts

t hereof , phosphite esters and salts thereof, 10

di al kyl di t hi ophosphoric acid esters and salts thereof,

PNOBRIAHSD £, 302 eRIMAP BRTWSr a@ht SSinprives odd\& more of

nmet hod of claim 30, wherein the an |foaﬁ?agent

rhosphatessteromd salts frereef, phospbitt estern el saifd theodofiacr y| at es.
ol t hod. pf , cl ai 1. wh in,the fluid,i
B PRI oo PiTefi B bERRBAS ps BifptEpohorus

4xise of a slipping torque converter, a | ock-up torque
converter, a starting clutch, and one or nore
shifting clutches. 20 37. The nethod of claim 31,

[ 1] Ch A j t A or in bel t
30 R a0 EnSUn AP F pdfipBePnd o moreof
siliconesandpobacryBies. An addi tive concentrate for a
transm ssion fluid, the additive concentrate
conprising: 25 at least a first thickening agent

TR R PRl Y i R TS Phagminin

empdoyageomnirecert af a wkippiiy toame coetesteryh hadt-dpytoggie converter, a
er.nmegtion ghronmat ogr , & second thickening agent

Sgﬂaﬁ%%ag‘id.%gmgﬁae BFmH%rSSP%%g ﬁlBTcglﬁset hacryl ates, ol efin

copol ynmers, and styrene-naleic esters, 30 wherein a

total amount of the first and second viscosity index

37dhe vestlwdmf ebém3 1) wherbie theathalil s suétaldo fiewe et eelt, g or disk-

from ﬁbout1 10 'Vﬁlo/ to about 90 wt % and the additive

%encé) AT e P ﬁ%ﬁnsggﬁﬁb?q‘ses fromabout 5 wt%to

about 25 wt % base oil, and wherein a

38. An additive concentrate for a transmission fluid, the additive concentrate
comprising:

at least a first thickening agent comprising a polyisoalkylene having a molecular
weight ranging from about 500 to about 10,000 weight average molecular weight as
determined by gel permeation chromatography,

a second thickening agent comprising one or more of polymethacrylates, olefin
copolymers, and styrene-maleic esters, |

wherein a total amount of the first and second viscosity index improvers present in the

- additive concentrate ranges from about 10 wt% to about 90 wt% and the additive

concentrate further comprises from about 5 wt% to about 25 wt% base oil, and wherein a

‘power transmission fluid containing from about 1 to about 30 wit% of the additive
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power transm ssion fluid containing fromabout 1 to
about 30 wt% of the additive 32 concentrate exhibits a
ki nematic viscosity (KV at 100C) of |ess than about 9
centi stokes and a Brookfield viscosity (BV at -400)
of | ess than about 30,000 centipoise, and wherein a

et exhibits akinesade visgosity (K atdPOKhet gsethan phant § centistokes

B a0 VRSOV 0o RAARHR A RS echflogise, and
velumgio pdrittionsveds vEleityclaie for ehecfhrid bad 2 mbe ksitivb siope A%igh

wherein th al yi spal kyl ene conprises  polyi sobutyl ene
R Sﬁamaaﬂﬁgiﬁgﬁﬁla@@wé@@ g psenrent tbsewcéwﬁoql%ﬂ@eﬁ@nm%?ﬂt
about 500 to about 3000. 10 40. The additive

concentrate of claim39, wherein the polyisobutyl ene
39s The aliditgeencanechtratkiof i 38dethereinghe poigisodlkdere @inprises m

38.. ein the additi ve concent.rate conpr.i ses ro
oSy G = o o B SRR Eom b D00 o
HBewazooent . 15 42. The additive concentrate of claim3

8, further conprising one or nore of an ashl ess
di spersant, an antioxi dant, an antiwear agent, a

R g A T

wherein the ashl ess di spersant conprises one 20 or
nore of hydrocarbyl succini m des, hydrocar byl

44 ud&e addiineconcpraie et dametss whaseineile additivy eancersetagomprises
) . oy . Nenei oh
USROSl BB0 o ok S e R oo T e

phenol s, formal dehyde, and pol yam nes. 44. The

d%%ti .concentrate, of claim42, wherein the friction
4%0 f1f PERIGEARCPURLE offdaipy 38, fnthepecqmpsing oneroamage phanyashless

. ' e _ | ag. . .

SRR S, AEmu ot Y o FRrTh OB, Bt agent, and
agbirpsien inhils@mr.boxyl i ¢ aci ds, polyol esters, fatty acid

am des, imdazolines, tertiary am nes, and hydrocar byl
succinimdes reacted with ammonia or a prinmary am ne.

430THEDaddthe cBfcHntrh e SRS ANt Wiktr&n e é@hﬁgsglafiﬁ%rsmrﬁes one

the antioxi dant conprises one or nore

opmerepilydencathylisyshianyides fydrosarbpliseesinanaidph aokypl ¢sters mixed

) 1.nes rigcal l hi.nder,ed enol.s ;
ARk FLRER Y] hsfifleburatibani e AGER S pngensation,
pRdidits of Bydroaekylisubitiuted pldnaisifofdal daivele CAnd gol@mdndsl wear

agent conprises one or nore of phosphate esters and
salts thereof, phosphite esters and salts thereof, and

44. The additive concentrate of claim 42, wherein the friction modifier comprises one or
more of aliphatic fatty amines, ether amines, allkyoxylated aliphatic fatty amines,
alkoxylated ether amines, oil-soluble aliphatic carboxylic acids, polyol esters, fatty acid
amides, imidazolines, tertiary amines, and hydrocarbyl succinimides reacted with

ammonia or a primary amine.
45. The additive concentrate of claim 42, wherein the antioxidant comprises one or more

of bis-alkylated diphenyl amines, phenyl alpha or beta napthyl amines, sterically

hindered phenols, bisphenols, and cinnamic acid derivatives.
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47. The additive concentrate of claim42, wherein the
anti f oam agent conprises one or nore of silicones and
polyacrylates 48. An automatic transmission fluid
conprising a base oil and the additive concentrate of
4c,6t aQ@twe\mménu’ﬁt@ h%clmd% wiheregibthe @nti wearaigens opmsaastone or

e%? P%g”%tfﬂ*& Sert R Shunteet bosolfle SIS had i R &

diztlhfldiﬁlhsﬂld@ﬁhoﬂchﬁld éswf@mdsm@theteeﬁl udi ng the
automatic transm ssion fluid of claim48. 15 51. The

vehicle of claim50 wherein the automatic transni ssi on

A2 L 3@V GRERMe of dAR! 4L ARERI R Indifobfldelt BEPkiSes one or

more of silicones and polyacrylates.
48. An automatic transmission fluid comprising a base oil and the additive concentrate
of claiim 38, wherein the additive concentrate is present in an amount of about 5 wt% to

about 50 wt% in the fluid.

50. A vehicle comprising an engine and a transmission, the transmission including the

automatic transmission fluid of claim 48.

51. The vehicle of claim 50 wherein the automatic transmission comprises a carbon

fiber containing friction plate,
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