COVPCSI TI ONS AND METHODS FOR | MPROVED FRI CTI ON DURABI LI TY I N POAER

TRANSM SSI ON FLUI DS FI ELD The present invention relates to transm ssion
fluid conpositions and nethods for incorporating an al koxyl ated al cohol
conponent in power transm ssion fluids that provide high overall friction
and inproved friction durability, yielding effective transm ssion fluids

that are stable wth age and operating stresses. The present invention also
relates to met hodsCOMPQEEEIONSAND METHOBS FOR iMPROVEDa power

transm ssion fluy 1.SS] i erve nmany
functions, i nc|wm%§%§ﬁfﬂ§ﬁtééwgﬁ¢ﬂ@ﬁﬁﬁn cients of
friction for friction plates, and in the case of a continuously variable
transm ssion (CVT), the proper steel-on-steel coefficient of friction.
Consi derabl e effort has been devotedFlL®he provision of oil-soluble
additive fornulations for use in power transm ssion fluids, and in
particul ar those for automatic transm ssions and CVTs. Fri cti on nodifiers
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transm ssions, and in CVIs (chain, belt, or toroidal disk type). There is
a need for a highly stable friction modi fier as an additive in a power
transmssion fluid that woul d extBAGKGROUNEFul |ife. | BRI EF DESCRI PTI ON
OF EMBCODI MENTS The present invention discloses the novel use of an

al koxyl ated al cohol, both as an independent additive or in conjunction

with one or ryveeratdhemissidei fluile sustSerde infidngt fil@Btions, including the capability to
provide sufficient coefficients of friction for friction plates, and in the case of a continuously
variable transmission (CVT), the proper steel-on-steel coefficient of friction.

Considerable effort has been devoted to the provision of oil-soluble additive
formulations for use in power transmission fluids, and in particular those for automatic
transmissions and CVTs. Friction modifiers have frequently been used in such formulations
to modify the shape of the “friction vs. sliding speed” curve (the p-v curve}, in general, to
make it more positive. One disadvantage of many friction modifiers is that they typically
detertorate with thermal and chemical stresses. This can lead to shudder in slipping torque
converters, in lock-up torque converters, in shifting clutches, in clutch-to-clutch
transmissions, and in transmissions with wet starting clutches. It can also lead to instability
in measures of dynamic friction in three-, four-, five-, six-, or seven-speed transmissions,
and in CVTs (chain, belt, or toroidal disk type). There is a need for a highly stable friction

modifier as an additive in a power transmission fluid that would extend its useful life.



nodi fier that resists deterioration and achieves inproved friction and
friction durability. Further, the power transm ssion fluids of the present
di scl osure provide inproved or lower static friction while naintaining
dynamic friction, thus controlling (or decreasing) friction in a stable
manner. In an enbodi nent, a power transnission fluid having inproved
friction properties, may conprise a nmgjor anount of a base oil and a m nor
amount of at |east one BRIBRPEXERIPTHONSHOEMBODEYBNAS: enbodi nent, a power
transm ssion may conprise a dispersant and an al koxyl ated al cohol having
at | east 8 carbon atons. In another enbodi ment, a nethod of making a power
transni ssi on Theprdsdndwivegtion disclob@nthenoldlVise @f anpdklatddegcolBl botRy ase
adding to_a ngjor anmpunt of a base oil_a mnor ampunt of at |east one
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transm sSitgile flavhgk may conprise conbining an al koxyl ated al cohol w't h a
di spersant and forming a mxture, heating the mxture, and adding the
mxture to a Ibaagleembddlmbm, arpovige trapsrisesipmrdlnid havimginmwdvet frivtikit poopereswer
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anot her gﬂd&ﬂh@dl ment, a method of neasuring friction perfornance of a power
transm ssion fluid using an LFW1 apparatus may conprise the steps of:
appl yi ng a filpsanotlss\garbodpaennk Poweh tlfansmusmtm@emrapmeotldlsamamm@ of an

LFW 1 teg ﬁ?"%’% @E@ﬁyn}léabgra%%gﬁzst%: n}]&ng elative to the block froma

velocity O I'n about 40 seconds
In another embodiment, a method of making a power transmission fluid having

friction modifying capabilities may comprise adding to a majdr amount of a base oil a minor
amount of at least one alkoxylated alcohol.

In another embodiment, a method of making a power transmission fluid concentrate
having improved friction modifying properties may comprise combining at least one
alkoxylated alcohol and a dispersant and heating the alkoxylated alcohol and the dispersant
at a temperature between about 25 °C and about 200 °C for 2 time between about 0.1 to
about 196 hours.

In another embodiment, a method of making a power transmission fluid may
comprise combining an alkoxylated alcohol with a dispersant and forming a mixture,
heating the mixture, and adding the mixture to a base oil.

In another embodiment, a method of making a power transmission fluid may
comprise combining an alkoxylated alcohol with a dispersant and forming a mixture, and
adding the mixture to a base oil.

In another embodiment, a method of measuring friction performance of a power
transmission fluid using an LFW-1 apparatus may comprise the steps of: applying a first
power transmission fluid between a block and ring of an LFW-1 test apparatus; rotating the

ring relative to the block from a velocity of about 0 m/s to about 0.5 m/s in about 40 seconds
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2 at a constant rate of acceleration and then rotating the ring relative to
the block froma velocity of about 0.5 mis to about 0 ms at a constant
rate of deceleration to provide a cycle; and neasuring friction between
the bl ock and ring during the cycle. In another enbodi nent, a method of
selecting a power transmssion fluid may conprise the nmethod of neasuring
friction performance described herein, further conprising selecting a
power t raires penstand mate | ofi agcelgratiompad ithen rotasingr the tringnrethiivado | the plagk fidre a i r st

ower trapsm ssion flui nd t econd power . transm ssion flui.d. BRI EF
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present disclosure. FIG 1(B) illustrates friction profiles for sanples
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to sone_enbodi nents, of the, present disclosure. DETAI LED DESCRI PTI ON OF
EMBODI VERFPPNRF diansgission ifluidiand the secend apwerntipnsmissiondiiding fri cti on
durability in power transm ssion fluids, and al so nethods for making and
usi ng these conpositions are presented herein. The power transm ssion
fluids of the present dJdBREEIODESERIBYIO AN THE DRAWHNGS anount of base oil
and a m nor anount of an al koxyl ated al cohol or m xture of al koxyl ated

al cohol s. The present conpositions achi eve i nproved performance and

friction dePﬂ.'li(A?(ilidgtrﬁ’t@Wﬁ{ctiBﬁ PRSHILSOF SinfibdHested ik LHON1 kel BRBRPRY a1 1 ON
of an al koxyl at ed al cohol conponent, which enhances the life of a
t r ansni swisreniogdindenty af the presemjdisslasdret 0 oxi dati ve and thermal degradation

condi ti ons d%f(ﬂgl(ﬁf{lfﬁ%iratgse frlvciti(c:)r? 'pro?ﬁIes for samples tested in a LFW-1 test according to
some embodiments of the present disclosure.

FIG. 2 illustrates friction profiles for-samples tested in a LFW-1 test according to
some embodiments of the present disclosure.

FIG. 3 illustrates friction profiles for samples tested in a LFW-1 test according to

some embodiments of the present disclosure.
DETAILED DESCRIPTION OF EMBODIMENTS

Novel compositions for enhancing friction and friction durability in power
transmission fluids, and also methods for making and using these compositions are
presented herein. The power transmission fluids of the present disclosure may comprise a
major amount of base oil and a minor amount of an alkoxylated alcohol or mixture of
alkoxylated alcohols. The present compositions achieve improved performance and friction
durability in power transmission fluids through the incorporation of an alkoxylated alcohol
component, which enhances the life of a transmission fluid that is subjected to oxidative and

thermal degradation conditions during normal service.



The present enbodi nents overcone previous difficulties in achieving
enhanced friction performance and overall utility of a power transm ssion
fluid over long periods of tine. The al koxylated al cohol friction

nodi fiers useful in certain enbodinments of the present disclosure are
represented by the general formula: R[O (CH2)x]y-OH wherein R may be a

| i near, branched, or cyclic aliphatic hydrocarbon group having from about
1 to about 50Eapiesent atnrslimehtsmyercamgeprevions abffigtltids tim ashieuinglénhhanced Y nmay
range fr.omabout 1 to about 10...ln an enbadi nent, y be a hydrocarbon
o oo helPHR PRSTFHAEHR varall BHHGTo P DT R Rtsioe Ly bxe lae abbe ol
enbodi maphe. from about 8 to about 18 carbon atons. In an enbodi nent, X may
range fromabout 2 to about 4, and Y may range fromabout | to about 6. As
used herei n, Ehe' goxylated ateohpk &idienf ingdifiersonsefulr ianeariais emhodiments” ofrthe

1 ansm dresnt Sr AR it enled by GRCL AR R T Lne oSt ons that may

contain a sl ippi[og(CHYgde—OMverter, a |lock-up torque converter, a
starting clutch, and/or, one or nore shifting clutches, Such transm ssions
may i ncVifgeinR gpgyeke a lingyyy branghegde or cyglic aliphatic bydiecarber grawpiyings8p®on, or
a conti I agl r KSS| ' r.Qi i type)
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friction_ per ngmce I n power transm %q?i on fluids through the
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that the al koxyl ated al cohol conponent” may conpri se one species 0
parti culfeom abku¥ytbabeut 6al cohol (e.g., ethoxylated |auryl alcohol, or
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as one Clg(glslcthlnfg lir? Q$m;r2issai2n§ \til%{ ?naly (Io?lzaql!lj laas,gi;)giTlg tl)ir(];[ue converter, a lock-up torque
converter, a starting clutch, and/or one or more shifting clutches. Such transmissions may
include a three-, four-, five-, six-, or seven-speed transmission, or a continuously variable
transmission (chain, belt, or toroidal disk type) or a manual or an automatic transmission.

In an embodiment, the present invention achieves improved friction performance
and durability of friction performance in power transmission fluids through the
mcorporation of an alkoxylated alcohol friction modifier component that is both effective
and stable over a long period of time. It is contemplated that the alkoxylated alcohol
component may comprise one species of a particular alkoxylated alcohol (e.g., ethoxylated
lauryl alcohol, or “ELA”™), or a mixfure of alkoxylated alcohols within the scope of the
present disclosure.

In an embodiment of the present invention, the alkoxylated alcohol component may
be added to a power transmission fluid as one constituent in an overall formulation. In
another embodiment, alkoxylated alcohol may be added to the power transmission fluid in
conjunction with another transmission fluid additive, such as a dispersant. In an
embodiment of the invention, the alkoxylated alcohol is added to the transmission fluid or to

the additive package with no processing or reacting. In another embodiment, the
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anot her enbodi nent, al koxyl ated al cohol may be added to the power

transm ssion fluid in conjunction with another transm ssion fluid
additive, such as a dispersant. In an enbodi nent of the invention, the

al koxyl ated al cohol is added to the transm ssion fluid or to the additive
package with no processing or reacting. In another enbodi nent, the 4

al koxyl ated al cohol is first heated with an ashl ess di spersant and the
resul ti nakexylatad eldobol sHust badtkddwith ahieshlessadispersai end fheuredulging anfidivre ve

package. I n odi nent, . the.addi{ives provided by this disclosure
provi de TSP aﬁcﬂeél_etoi c%?‘ﬁ@?gﬁ’toflgﬁ“%?r RN &ted al cohol conponent to a
power transm BSiafNethbotifled the UAdithesRRsdled &y aid ddcldi@rdd Prdvidd!faF the
interval in the processing sequence. ce prepared, this novel additive
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fluid. The gi sper saniig?rra% contain either or_both phosphorus and borop, or
)
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limted mixtuw iy theopawbry trasuniistion fluidl STiec idispetsake, may contain either or both
hydrocarb%é- ubstifuted sucgi ni{c1 acid, a hydrocarbyl-substituted

succi nanPfEP %f“%‘&#?ﬂfﬁ‘i"t%fnf”é%§ PIPIPEYS BRI c ester/anmide, a |ong-chain

am ne, a MannjghikyRRdaplLbas %istta'eﬁsmé SREY coftpfisd 8hibisK Bispd¥Bis ahd/BY dharar byl
succinimdes are disclosed in the follow ng U. S patentIsJ: U 'S. 3,018,7247;
U.S. 4, 584ludsayt leashdnenBrogdn-86maiing adhéaseidspersentr ioh as g brimrample; hah oet
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acid esters and succinic acid salts are disclosed, for exanple, in US
3, 275, 55Wngighsn anging,5a Mmwichatype stdess lismesagt and ke dika. | Fpotab dodrosarbil
oL i MR e AR IR BT 5T SR 88150 B
and U.S. 4,857,214, herein incorporated by reference. Mixed ester-amides of hydrocarbyl-
substituted succinic acids using alkanols, amines, and/or aminoalkanols are described, for
example, in U.S. 4,234,435. The use and preparation of hydrocarbyl-substituted succinic
acid esters and succinic acid salts are disclosed, for example, in U.S. 3,275,554; U.S.
3,454,555; and U.S. 3,565,804, herein incorporated by reference. Typical Mannich-type
ashless dispersants that can be used in the practice of this invention include those disclosed
in U.8. 3,368,972; U.8. 3,703,536; and U.S. 3,803,039, herein incorporated by reference.

The dispersant used in an embodiment of the present disclosure may comprise
hydrocarbyl succinimides in which the hydrocarbyl substituent is a hydrogenated or
unhydrogenated polyolefin group; and in a particular embodiment, a polyisobutylene group
having a number average molecular weight (measured by gel permeation chromatography)
ranging from about 700 to about 10,000, and in another embodiment ranging from about
700 to about 5,000, and in another embodiment ranging from about 750 to about 2,500. The

overall amount of dispersant used in an embodiment may range from about 0.01 wi% to

about 15 wt%, or as another example, from about 0.01 wt% to about 10 wt%. In another
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in US 3,368,972; U S 3,703,536; and U.S. 3,803,039, herein incorporated
by reference. The di spersant used in an enbodi nent of the present

di scl osure may conprise hydrocarbyl succinimdes in which the hydrocarbyl
substituent is a hydrogenated or unhydrogenated polyolefin group; and in a
particul ar enbodi nent, a polyisobutyl ene group having a nunber average

mol ecul ar wei ght (nmeasured by gel perneation chromatography) ranging from
about 70@nhalimpeuthelmm@n of disgersant anet er pemtroginyeissionaihigil mepyf range &bout

700 to ahbout .5, .9 and . n.anot her enbodi ment rangi fram about. 750 to
Sbout 2 SOg 1348 b B s Vioho ety SR o e SRR i AR e my
range frhomaboest? ¥1291o okt bevtvabout 15 wt % or as anot her exanple, from
about 0.01 wt%to about 10 wt% In another 5 enbodi ment, the anpunt of

di spersant us®d®rosesuiospiaparing tiedransmissionfiiuid addidyesmagigeonpris;eombinag in w %
o SpeT ot : ; . . e
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fluid adffwiti vésiotiey etdbodimeae mayiincladegai grocasn ythate gorapdses asondlikiag yihaired
al cohol or m'xtur(? of . al koxyl at ed al cohglaﬁ(ﬁwith a.trapsnmssiogn fluid,
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di spersant ahd heating at a tCenperature that ranges out and
about 20f@nfaboutd.t imaboub g hayrs.f Ao miadiion ex@nglef the abmbinai@6may be deatdd at

further exa g,..the Lhpatjon m heat ed, a abqut 60 C to about 170
T Ao arOBR 514 St dBrE A PSR BN e rOR ity BB MBI B PEL 0.5
to about fo24bHRU.S to hbod4aihedi FEM embbBmEhS MY 8RMdrsdMRYndYod &AL Hitid h a
boron- and/ or a phosphorus-containing conpound either prior to,

concur r eparpsy, andfor fagthlospliones-conteining dpmpermdafithehprier thosopcwirentl yap folloving

conponeng ... LRr.an odi gen h oncentration of the al koxyl ated al cohol
conponeﬂtihefiﬁ&glﬁ%OF@?r?ﬂ{soﬁglgkidraglcr?g%f%ogilpgr?e?tr uid may range from about 0.01 w %

to about 20 Vin%n ambédifnént, Mgy corsmeaion, off the ik 9latedOalE¥hoMcnpOneip ol thel O
wt% as an even further_exanple, fromabout 0.1 w%to abOtth 6 Wti{gh and as
an even fupheddransspissismeiluid meay, raperrom abowt 90 g Butboyt @P owt%, as a further

example, from about 0.05 wt% to about 10 wt%, as an even further example, from about 0.1
wit% to about 6 wt%, and as an even further example, from about 0.1 wt% to about 3 wt%.
In an embodiment in which the ashless dispersant is combined with the alkoxylated alcohol
prior to adding the combination to the fransmission fluid, the concentration of alkoxylated
alcohol reacted previously with the dispersant may range from about 0.001 wt% to about 50
wt%. In another embodiment, the overall concentration of the dispersant reacted with
alkoxylated alcohol in the transmission fluid may range from about 0.01 wt% to about 20
wt%, to about 15 wt%, or to about 10 wt%.

Base or lubricating oils contemplated in preparing the power transmission fluids of
the present invention may be derived from natural lubricating oils, synthetic lubricating oils,
and mixtures thereof. Other suitable base oils may include gas to liquid base oils, and/or
any base oil classified as Group I, II, III, IV, or V. In general, the base oil used in the
present invention may have a kinematic viscosity at 100 °C ranging from about 1.0 to about
100.0 cSt, and as a further example, from about 1.0 to about 15.0 ¢St, and as an even further
example from about 1.5 to about 10 c¢St.. Natural lubricating oils include animal oils,

vegetable oils, petroleum oils, mineral oils, and oils derived from coal and shale. Mineral
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In an enbodi ment in which the ashless dispersant is conbined with the

al koxyl ated al cohol prior to adding the conbination to the transm ssion
fluid, the concentration of al koxylated alcohol reacted previously with

t he di spersant may range from about 0.001 wt % to about 50 wt % In another
enbodi nent, the overall concentration of the dispersant reacted with

al koxyl ated al cohol in the transm ssion fluid may range from about 0.01 w %
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Nat ural |ubricati ng oils include ani mal oils, vegetable oils, petrol eum
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oils, an have Ki nemati’c Vi SCOSI{’i €S ranging rrom

to aboutluBﬁczﬁmchms imdhekes shetestdrsi of diesrbexApdoids Witloawvatday of dlcbhdle. Bhieuh- 15
cSt. Synthetic oils include_ _hydrocarbon oils and hal o-substituted

hydrocar'ﬂf@ﬁ Stilssmay iy B whtizeh nisr magdiapd | SHiET OF SUOSPRRENS-GORtaEHPS | 37ifSr | zed
| ef i | N
25"t hor rPoj P Yeah ol Rl SANISELE ot U B, 2L RIRMNL B RO 987 °

as their 6gs s6”incl ude
al kyl enebodérted fioai gmeﬁmad sontoes, pefinyadarils, recadinot piteasd maxadrad ehdrecht | ves

t her eof where thg.term yl oups have .heen i fi.ed
esterificatioff? (@f ‘ioftg Lﬁ‘%?‘llate a&mh%ﬁ? poneg}, yduc % @Wheated

l'ubri cat j{0aficdSwith GhUgififsd G%p&%&rﬁr el oxf?ércﬁéxﬁﬁﬁééﬁdrﬁﬂéﬁ' ﬂﬁm‘ﬁ‘lahbn@o?%‘ié ety
of al cohols. Silicon- based oils may also be utilized, as may liquid esters

of phospprssent inventier miay gnchededather q;@byﬁmonmonmtﬁ aﬂ“;l@he@bmpan@lts pmwyndutﬁma
ol efins, and.t icatin from
it o1 § nedPEoTiPuaR mof Bierh rsRes (TR el 228 Ml e Enerore
pressure agents, antioxidants, foam inhibitors, lubricity agents, rust inhibitors, corrosion
inhibitors, demulsifiers, viscosity improvers, dyes and the like. The embodiments of the
present invention have been found to be effective when used in conjunction with various
additives, including, for example, with and without boronated agents.
Nitrogen-containing ashless dispersants are well known as lubricating oil additives.
Suitable ashless dispersants that may be used in the present invention include hydrocarbyl
succinimides, hydrocarbyl succinamides, mixed ester/amides of hydrocarbyl-substituted
succinic acid, hydroxyesters of hydrocarbyl-substituted succinic acid, and Mannich
condensation products of hydrocarbyl-substituted phenols, formaldehyde and amines. Also
suitable in the present invention may be condensation products of polyamines and
hydrocarbyl-substituted phenyl acids. Mixtures of any of these dispersants may also be
used.
Another embodiment comprises a method of measuring friction performance of a
power transmission fluid using an LFW-1 block on ring test apparatus. The method

comprises applying fluids between the block and ring of the LFW-1 test apparatus. The ring
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In addition to the al koxyl ated al cohol conponent, which may be optionally
heated and added with an ashl ess di spersant, the power transm ssion fluid
formul ati ons of the present invention nmay include other optional
conponents. These conmponents may include other friction nodifiers,

di spersants, detergents, seal swell agents, antiwear agents, extrene
pressure agents, antioxidants, foaminhibitors, lubricity agents, rust

i nhi bi t as sotatedmelotivote thefotk {ecwlesddnckelefation Sor ationt d8isty fionpatmne0sto dyes

and the lLike._The e I ment f the r t ,nvention have fqund to
Do ef f ecPPUEL-SAERea e B CTogn U A 0D T et 35t T2 T g,

for exanmpicfeon Betwe Mtk Wobinakd rRSdARAAL ek aE@RN b mMshfc@dsPr&Rad abslitH® &shl ess
di spersants are well known as lubricating oil additives. Suitable ashless

di sper sdRerE merseremgyisher ayadurther expmplsrabeein00;an yienre measureroenis @ Ay e ear by |

hycr ocar By RePle SRR 2sgq BE AR A Rl TEE B8 any mumber

hydr ocardftimesy fstekhmpRalsont ¢itoiaboS0cdimes) dATRGmMBIhGH mayBeaass & mehsupé gduct s
of hydrocarbyl - substituted phenols, formal dehyde and am nes. Also _suitable
in the predghperfopents ¢hr peyy PoRerdHmamission thid pr syegedooprer gansmipsionduidnd

hydr ocar < ks n | : . ' sants
mhy ol sco g CRIbLERRRIG LD aBFk oy SRn Ui e B SR bR
fricti omnpeidationmbathefool O@hoypeuel 70°0€C aTharasalting ffiktivrdparformgn@mmeéedsilveinehtsock on
ring test apparatus,. The thod conpr.ises applying fluids between the

bl ock arff FFHER Groapiity ppa s GEcompatiriar (8O OF HEOTRI FerPmt BoWE ETBRIPIat | ve
to the bhGEK nhdy B¥CdCPesRld R%F Sh&T @id Hictior %al@&man@ n3&Surbm@s 350 WictRn! ©

about 0.5 in/sée and then deceleration fromabout 0.5 to about O ni’sec at
about 12rabilitpheemifargdct Aopovisrttvememissioe fhiid abayabelseleatgl Gurrd pagtictler pywére are

measured_to pr.ovide. apout 50 or nor.e.nmeasyrenents, or..as a,turther exanple
mbout | 10EaPRigk aPisBBti nehrLh naP SR SE LT v by oS P BB 5300
Or NDr e ¢TRAs db@ of A& ¥SHIENF B2 R ernOREG ANE Gn RR¥mPIB frictRin perfRRandeOr
exanpl e, about to about 50 tinmes. The method nmay be used to neasure the

frictiorPrgeetion durabibitoef apewer poweissionafisdicomponing|an atkaxylaged aleehwl prer
transm sy Qcﬂn;;a!réﬂ ta power transmission fluid free of an alkoxylated alcohol. As an even

further example, the friction performance or friction durability of a power transmission fluid

comprising an alkoxylated alcohol may be compared to a power transmission fluid

comprising a different alkoxylated alcohol.

EXAMPLES

Transmission fluid formulations were tested and evaluated for effectiveness in

modifying friction in accordance with embodiments of the present disclosure.

EXAMPLE 1

This example demonstrates the utility of an alkoxylated alcohol additive in
modifying friction initially and over time, as disclosed herein. Transmission fluid
Formulation (1) was prepared as a control and contained no ELA. Formulation (1)

contained an ashless dispersant at 4 wt% that contained both boron and phosphorous.
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to provide friction durability. To age a power transm ssion fluid, the
fluid my be subject to an oxidation bath for 100 hours at 170C. The
resulting friction performance neasurenents or friction durability may

t hen be conpared. Two or nore different power transm ssion fluids nay be
so tested and then the friction performance nmeasurenments or friction
durability conpared. A power transm ssion fluid may be selected for a
parti cul Bormpiaten (2X wasnseparéd with aaﬂlm&’aELAmdd&mikecﬂy tathenteansmission dimidat

torque converter discl sed h on the r f the
ooul i TgOHReRMalEh pad RS AR B ARIest Hierrent et SATpE B Rk ¢ o
fricti OrF&HﬁJﬁJ@ibh '(S)Yw&fprgmﬂé&"@&hB"/ﬂ@ﬁﬂ‘h@étb@ﬁ)rfcﬂ HHuFE QQQ’Q"C @itﬂ%@d&hﬁ%oxy' at ed

al cohol may be conpare ower transmssion fluid free of
al koxyl ailattrﬁlht;ol’hﬂ conmnmnmrﬂlenfaddemb)rthemnm@plemﬁ:atai additivesrat pler f or mance

or frlctlon urabl t 0 a Lssion fluid conprising an
al koxyl ac%vg&a ORGSR ﬂ%?g%ﬁé'gﬂﬁ%' lTeg'i@%ower transm ssim;n fl uigd
conpri sing a The dad ivwndihKbld Bivesk @Jqﬁﬂ&phsm%EKP\WL BRckl W \$HE &5 Pafatusi d

fornmul ati ons were tested and eval uated for effectiveness in nodifying
f rictiorbsing thectstopaesduggst ﬁS@ﬂafédleﬁ@nt slnopartlmarpﬂ@sﬂmds desied v eppIEﬂANPLE

Th| S Itive
o e pf SRERBA FhEDr AT rLin bl o PR B Rl AR
Tr ansn Ssiocnaiid wedsuréments ke Qﬂteﬁ In cyxasS pf epaicdstionsion abond 4@|secaﬂﬁﬂ dent ai ned
no ELA. Formul ation (1) contained an ash] ess di spersant at 4 w %t hat

cont ai netfeplsiation drosm abGy Op'ﬁcﬁé’ﬁﬁbgédg/ se@anchbagk tatabept ( oY akoug 131 Epapbeutyj t h
0.24 wt r I a at ur e,
and al S0 Rareaan e el Wil gl eld S05Bhpah Mol inaftom s o R

For nmul atfoonulgBdn, wash paepaisson fiuidsaayplEwds legddS dof @00 Aotusuat sl 781C LRIAE ani t h

t he ashl es di,sper anlt).. T‘ge %onbi nat i.on s. then added to the other

suppl enﬁ%‘t‘iﬁuoacﬁ’aﬁ'tﬁ}‘\aég ISEteG Pt 89@?%@?“%?9\3@}%0?"% ion of 4 w%in the
finished fluid. The data shown in Table 1 were acquired using LFW21 bl ock

on ring test apparatus
Table 1: Effectiveness of Ethoxylated Lauryl Alcohol in Modifying Friction

Static/Dynamic | Static/Dynamic
Initial Aged
Formulation (1) 0.952 1.057
Formulation (2) 0.923 1.031
Formulation (3) 0.924 1.024

In evaluating the data shown in Table 1, better friction durability is indicated by the
ratio of static to dynamic friction being a number less than about 1, such as about 0.92.
Thus, both of the formulations containing ELA surpass the control in friction durability, as
the measurements for the coefficient of friction durability decrease when ELA is added to
the fluid directly (Formulation (2)), and when pre-reacted with the ashless dispersant
(Formulation (3)) both initially and after aging (e.g., by heating).

The data acquired during the testing of the formulations in this example are shown

diagrammatically in the drawings in FIG. 1{A) (Initial Friction Measurements) and FIG.
9



using the test procedures disclosed herein. In particular, the fluids
tested were applied between the block and ring of the LFW1 test
apparatus. The ring was rotated relative to the block and neasurenents
were taken in cycles of acceleration for about 40 sec and then

decel eration fromabout 0 to about 0.5 nisec and back to about 0 at about
121 C. About 2800 neasurenents were taken per cycle. To obtain friction
measur erigB) {Aged Measageantsj domibleahresnsangde formdaimons sesaibed | abode.s ahgdie, was
"aged" for 100 hours at 170C usin n, oxj.datiaon th and subjected to the
sae. t bl MBRTPRERRSa TRgicane DErreger MEs opP v e aited ot sy

Al cohol a{cﬁiem%lweﬁgalﬁéé frid RSs gﬁeﬁa?b Foky FAG qggt & e/ Wére lifditatRleAGEd
Forrmul ation (I)0.9521.057 Formul ation (2)0.9231. 031 Fornul ati on

(3) 0. 924%ktteorgsylis. eval uating the data shown in Table 1, better friction

durability is,indicated b e ratio of stati.c .to. L C..frictiQ ing a
nunber | eas oHERBR e of MpndRimd: Bl ot I ol R ypioniy 8 o1°

f or mul atgosns tafhiéioh MhidsLifdisate® @3 HINE add¥dttb Ghe fQid &ddCEL ANpreluhiakd kiithy, as
the nmeasurenents for the coefficient of friction durability decrease when

ELA i s dHehsgpanbbothdewen statiy/dymamiq fictioraptins with 8rreatyr) than A7 aprebaliliy-efeact ed
ith the, ' ( ' Ngndat ft
noi ng. ( SIGERESE, AnaBes SR cbARLIMAAL A ok RN, hlaBds 3 AEEFH®"

f or nul atdeammstrated kias EEandied tarke Stidvwnd BlLAgraminéd with|dyspersahtisothlléwmemgs i n
FIG 1(A) (Ipitial, Friction Measurenents nd FIG_ .9 1(B)..(Aged

Measur erfeicynagic frgion Fﬁt@éwg%ﬁrﬁf@t?fdh%%%g%&#%bagé% P% Hepifisasee. Again,

| ower nmeasurenents are indicative of better friction durability; therefore,
the curves achieving |ower values and | ess change fromFI G 1(A) on the
y-axis were indicative of better EE3aMRISE2

In another example, the LFW-1 test was run using a variety of linear-chain and
branched-chain alkoxylated alcohols. The results using Samples #3-7 were compared to
Sample #2, a formulation using ELA and to a formulation having no ethoxylated alcohol
(Sample #1). In Sample #3, an ethoxylated C10-C12 linear alcohol with an average of 3
ethoxylations per molecule, was used. In Sample #4, an ethoxylated C10-C12 linear alcohol
with an average of 5 ethoxylations per molecule, was used. In Sample #5, an ethoxylated
C12-C14 linear alcohol with an average of 3 ethoxylations per molecule, was used. In
Sample #6, an ethoxylated C8-C10 linear alcohol with an average of 2 ethoxylations per
molecule, was used. In Sample #7, an ethoxylated C8-C10 linear alcohol with an average of
4.5 ethoxylations per molecule, was used. The formulations all contained about 4 wi%
dispersant. Each formulation was tested both initially and after aging for 100 hours at
170°C. Results for the ratio of static to dynamic friction for new and aged fluid are shown,
where a more desirable result is a number less than about 1. These results are also shown
diagrammatically in FIG. 2, where the highest curve reflects results obtained from the
control (no alkoxylated alcohol) sample, with the remaining curves performing similarly to

ELA in friction testing.
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Regressi on anal ysis of happenstance data fromthe initial LFW21 frictional
data of power transm ssion fluids indicated that ELA added to the fluid
and ELA pre-mxed with dispersant both | ower static/dynamc friction
ratios with a greater than 99% probability of significance. Analysis of
the frictional data obtained fromtesting aged fluids in the LFW1
denonstrated that ELA added to the fluid and ELA Fre- m xed wth di spersant
both | ower sSampley dyneyhildtel ietei measuzgsi efstheiratie ef sfréatedynanin feti@vin

probabil jty of significance, EXA 2-1n ot her exanpl the LEWI . test
was run ?JOSH?{ B3 \?g{lfll tIglteyCO &gll gsﬁgﬁ’ﬁép% E)ai i 3?@80%@50" ggﬁgﬁoﬁylgfelgo%ﬁha?llsed
al cohol stestdthén thisethinpleiserfogm&henliledy #3EILAWer e conpared to Sanple #2, a

formul ation using ELA and to a formnul ati on having no et hoxyl ated al cohol
(Sanpl e #1). Yw#iashsmehedatkaxyletedalephelisamples guera isp tastedrand iconmatedyip the an

aver age i C ]

et hoxyl a%lgé hﬁ%@%ybﬁﬁégﬁ%%ﬁ%{eﬂﬁ %%Dgi\gq‘g{/%?@ggu%ﬁoéa‘g?%?fé{?%ﬁ%hs per
nol ecul eincluds ausietire bfi SBartjnesr 48, 5084 bednbhedydlbéadateCilekdlld Theeaunltalfionahol
with an average of 3 _ethoxyl ati.on er noj ecul e, s used, In Sanple #6,
an et hoxigPfigctresssamplesy g PWBIIBO'@ST"(S’FG o FH; f&%ﬁﬁ%@noﬁm@iee#%ﬁm sh%hs per
nol ecul e ; anpl , - (8- ' r wth
an aver as;glé‘{g?t 16&%?%:1 gtlﬂ;b?y thfﬁgﬁgj ’ B@?e%@ﬁs@t?%@g?gﬁo@%&%oﬁ irlr%?gﬁ ons

al | cont wheretevalaod (bYrepresentsl fisgmnspanformEmeotithe fuidtfionegias Dett dmbat h

initiall after i.ng, for 100 hours at 7Q0C. Results for the ratjo of
stati o (A BTRERH voie TGt SRR garoR ) Wost STEHONEn ColIEFBES mor o
desi r abl @oles D lethylshe xR 'mle TF aldbABL, le 49 whB@SRrmeRHbA ToMbAsiRL P
shown diagrammatically in FIG 2, where the highest curve reflects results

obt ai nedmples pf ethelene oxide per s odlalcohgl, andeSaraple &0 Was afomindation ecmprising

remai ni \Y formng sinlar t,0 A ELA i rjcti.on,testi .10
Sanpl es ngfr%h]esxﬁ\isebﬂfyﬁéeng Qﬁﬁréaet F mnc@gg ﬁra ié:}sgh%lf 'Ehr'ﬁa’éb e F% af(%(f)xglg%{i iaic°§18p%§?\‘)é?ﬁ c
fricti onachieved @om@hiablenrewdlishfor i cEaN pe@bmiabaeed €hdsé)frorh the &liA 288 lirlche

varyi ng al koxyl ated al cohols tested in this exanple perfornmed simlarly to
ELA. alkoxylated alcohols tested in previous examples.

Table 2: Comparison of Alkoxylated Alcohol Formulations

Sample #1 #2 #3 #4 #5 #6 #7 #8 #9 #10
Static/Dyna
mic Friction | 1.13 | 1.077 | 1.069 | 1.043 | 1.079 | 1.081 | 1.054 | 1.080 | 1.063 | 1.034
(Initial)
Static/Dyna
mic Friction | 1.113 | 1.031 | 0.997 | 0.999 | 1.036 | 1.073 | 1.027 | 1.035 | 1.004 | 0.988
(Aged)
EXAMPLE 3

In another example, the LFW-1 test was run using samples containing varying
amounts of ELA. The samples contained the same components other the varying amount of
ELA. All samples included dispersant in the same amount. Sample #1 was a control and

contained no ELA. Sample #2 contained 0.24 wt% ELA, Sample #3 contained 0.48 wt%
11



Various branched al koxyl ated al cohol sanples were al so tested and conpared
to the <control sanple containing no al koxyl ated al cohol. Three

formul ati ons were tested which include a m xture of 50%|inear and 50%
branched al koxyl ated al cohols. The results from testing these sanples are
shown in Table 2, and the results fromsanple #10 are shown schematically
in FIG 3. In FIG 3, curve (a) represents friction performnce of the
fluid wheh, Bemplardh ¢dnfainabi.ésettt FLHA,iantliSampbe #5 eonamed 300 witheELAUI Thaf t er

[ . ta f F t bt ai [ t I
59w aOTBPIAIPE et ‘B8R Ernst s st r doflouert 7 " KR fofos B
al cohol , raffa ¥PktatiéHd Wasmec AN rcawewrhnecag&i H8idnN8e ShowPnesbRf 3, SfHeyvd @ﬁ)%ré”(' de

per nol e of al cohol, and Sanple #10 was formul ati on conprisin m) es
of et hyl dasisaklg resalt pea nurabes less thancdbpl 1. ﬂferebmlésna@l@@le amkmvwgaatzé

sanpl es Qpmance to those from
th(rarp ELA %ﬁﬁ% I?a%x‘e%g%xf&%gé@%lés&%g* %:%%%ﬁgs {e é‘ﬁ%ﬁg{&'ﬁgﬁf % NFous exanpl es. Tabl e
2. Conparison of Al koxyl ated Al cohol For mJI ations

Sanpl e#1#2#3#A#5#6# (#8#9#10 Static IO‘?/ '

Frictionl.131. 0771. 8able 39/8ampygso Vlalo@mAmeatsoéd‘lnL@M (Initial)
Static/Dyna mc Frictionl., 1131703107 9970.19991. G361, 0731. 02y1. 0351. 0040. 988
(Aged) EXAMPLE 3 I n antAmde exapl e #he LA 1|t 6t Was™™ un using sanpl es
containing varying —anmounts of ELA | The slanpled contained the sane -
conponents ot her tHeSttaDyry anmount| of HLA. Al sanpl es incl uded

di spersant in the gapg C ol cont ai ned no
ELA. Sanpl e #2 cont aﬁceglq%g);ﬁ 0%5}% ﬁg%é Vn\@rsgeﬁ#S(?g%ént aol'%ie%g 0.48 wt% 11

ELA, Sanple #4 contjai nadtdl}5 W % ELA, and Sanplle #5 ¢ontai ped 3.0 wt % ELA.
The

Static/Dyna
mic Friction | 1.057 | 1.034 | 1.01 | 0.958 | 0.914
(Aged)

EXAMPLE 4

A regression analysis of happenstance data was also performed on samples
containing ELA added as a component and ELA pre-reacted with a dispersant using an
LVFA Durability test (JASO M349). The data indicated with a greater than 95%
probability of significance that the use of ELA is effective in extending durability life of a
power transmission fluid including the same. The same analysis showed with a greater than
99% probability that ELA pre-mixed with dispersant also has a positive effect on durability
life.

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
12



formul ations were tested initially and after aging for 100 hours at 170C.
Results for the ratio of static to dynamc friction for new and aged fluid
are shown in Table 3, where a nore desirable result is a nunber |ess than
about 1. The results indicate inproving static/dynamc friction ratios in
the aged sanples as the ELA is present and is increased. Table 3:
Conparison of Various Anmounts of ELA Sanpl e#1#2#3#4#5 Static/Dyna mc

Fri cti orforassters 966 Godly Gn 9B8 Gpexdfication andatlpingt ate epibyximatipus that may vary

Fricti .0541.0341.,010..9580. 914 ( A E LE A i . | ysij f
nappenst AR, PRt dpEg Pl Bk < Bvipamed a PEPRRRY TRl 25
conponerthe a&§ 1&st) apd @of S8t R@mipt tdliditdhe ARPIRAMN $E5thdo@tine bVEfitEAdd ity

test (JASO I\/B49%. The data indicated with a gireater t han 95% grobabi lity
of si gnith¢ seoRe et theslaimpecagh puigerigal pasameter sheuld gblepsi bexorsied in eltabithe t y

life of b S.Si fluid, | g Lh : lLysis
shoved IS 5y chbASE Bty il ahd i Bbiok SRS rotfifod AR
di sper s @dtwithstandiag that esiimarabfanged amhpatahatetd dettyng forthethe Bﬁ)ad?%be of
t hroughout .t he_ specification and claips, "a" and/or. "an" npy refer to one
or  ror d1¢ IRYRRUATEATS EPRBEEIAYORS, g Reneriial alberpet ot indhomeg XSRS AE

quant i tigsorRid aspREie) fsgfr?%iblg{l %&?gﬁh‘%ﬁcﬂ%ﬁhe?go _ e?,ﬁ%&ént&f(%ogl%ns ReGEENt,

rati o, reaction condi'tions orth used in the spe I catl on and

cl ai s a@mm@rt oedpesanitd eessitngdfrars theistegpdamidddviigtbni fovad lin theis respeatsvebtestiipe t erm
"about." Accordipngly, unless indicated to the contrary, the nunerical 12
par amet é?%asgré’f“ef]%rt h in the specification and clains are approxi mations

that may varWhile the present disclosure has been described in some detail by way of illustration

and example, it should be understood that the embodiments are susceptible to various

modifications and alternative forms, and are not restricted to the specific embodiments set

forth. It should be understood that these specific embodiments are not intended to limit the

invention but, on the contrary, the intention is to cover all modifications, equivalenté, and
alternatives falling within the spirit and scope of the invention.

The patentees do not intend to dedicate any disclosed embodiments to the public,

and to the extent any disclosed modifications or alterations may not literally fall within the

scope of the claims, they are considered to be part of the invention under the doctrine of

equivalents,
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dependi ng upon the desired properties sought to be obtained by the present
invention. At the very least, and not as an attenpt to limt the
application of the doctrine of equivalents to the scope of the clains,
each numerical paraneter should at |east be construed in |light of the
nunber of reported significant digits and by applying ordinary rounding
techni ques. Notw thstanding that the nunerical ranges and paraneters
setting GlokkMiSt he broad scope of the invention are approxi mations, the
nuneric values set forth in the specific exanples are reported as
preciseﬁ&hgés Eg?ﬁ$e. Any nunerical val ue, however, inherently contains
certain i, ex bewer PAEASEN flnid hewHp hpDvEd BIBHLR SrdeARd i H#RU{gat i on found in
their respective testing neasurenments. Wiile the present disclosure has
been descri bdd) & maswramaget of 4 basg odagndof |l ustration and exanple, it
shoul d be un di f ceptible to various
nndificationgg%%hﬁ%ﬁfé$ﬁé%§€§1%%? niggﬁ%iiggéﬁﬁﬁﬁﬁTestricted to the specific
enbodi ments set forth. It should be understood that these specific

enbodi ments are not. intended to limt the invention but, on the contrary,
t he i nt @ntihsrilyid of gap | cvhepin thealkexdated slegholcgmpyisesehe formayy  al t ernati ves

falling wthigm the gﬂi i1t & scope of the invention. The patentees do not
intend to de&?cite nf%gfsgﬁgsed enbodi ments to the public, and to the

ext ent awhereh Reisaa atphaidilydoebrbongrarp alvirgy fadm absutitety abadit S0idagboalatomd, H |

W thin th scope, of .the claigs, they are considered to be part of the
inventidﬁgHﬁH%PBYhH)%EEﬁ}@ﬁ@dg?mj@ﬁ%%@%?iﬁ?%@“ﬁ§8CLAlNB What is clainmed
is: 1. A power transm ssion fluid having inproved friction properties,
conprising: (a) a major anmount of a base oil; and (b) a m nor amount of at
| east orde Hhkbwglcftobrimal, odiendin Ris arhpdrbtarbeh grioup havimg fromwhleoiSntotdbeut 18

al koxyl E%:En %n%ko%(l)sr,] is%or{l?gii)()su%ﬁ tE) ngft%[ “rl’rnud é:is ﬁ(qufn[a%o&tq_@ aXb‘IOIXt- é}|

4. The fluid of claim 2, wherein the aliphatic hydrocarbon is a linear, branched, or cyclic

hydrocarbon and is a saturated or unsaturated hydrocarbon.

5. The fluid of claim 1, wherein the amount of alkoxylated alcohol in the fluid is from about
0.01 wt% to about 20 wt%.

6. The fluid of claim 1, wherein the amount of alkoxylated alcohol in the fluid is from about
0.05 wt% to about 6 wt%.

7. The fluid of claim 1, wherein the fluid is suitable for use in a transmission employing one
or more of a slipping torque converter, a lock-up torque converter, a starting clutch, and one

or more shifting clutches.

8. The fluid of claim 1, wherein the fluid is suitable for use in a belt, chain, or disk-type

continuously variable transmission (CVT).

14



wherein Ris an aliphatic hydrocarbon group having fromabout | to about 50
carbon atons, X is fromabout 1 to about 10, and Y is fromabout | to
about 10. 3. The fluid of claim?2, wherein Ris a hydrocarbon group having
fromabout 8 to about 18 carbon atons, X is fromabout 2 to about 4, and Y
is fromabout 1 to about 6. 4. The fluid of claim?2, wherein the aliphatic
hydr ocarbon is a linear, branched, or cyclic hydrocarbon and is a

sat ur at éd Tre find af debn édfubtcr ecomaprisorg a isperemt,fwheirein de dispersanticongreseedme t he
anount of al ko>lg.yl at.ed abl iohol, Ny ndth fluid is from.gbout. 0. 0% wt%tg%cgbout
20 wt % O MHREA NGOV FUGHITIde, Adpararatot SUAHEMdS £ TRER Pf AR s§L b hol
in the fdubmides of 0Ry@BEMbyl-RbSPuid YedcRindd abld, & WydtoxyestelNer bl ydHoQkbyal ai m
1, wherein the fluid is suitable for use in a transm ssion enployi ng one

or nor e sgbstduted ispesiinig acisk goé addanaich epndeasativokprogrot of guydeesarhai-sehstityted

startin t ﬁl e shifting clutches. 8. The fluid of claim
1, V\hergllh(ré]'l“%ih% %!h%h?&s]e’%(%%%ﬁén%for use in a belt, chain, or disk-type
continuously variable transm ssion (CVT). 14 9. The fluid of claiml,
further co;@{?i si.ng_a di spersant, wherein the dispersant conprises one or

more of 14 inaBedehsirin f.orheieiithrconsenfiation oh thaydisnstrent indhe Huid ia iomabort of

an ester, ] §, a hydrocarbyl -substituted succinic acid, a
0.5 Bt .a hy oy ut : , 8
hydr oxyest er {3 g ygrgggé)r byl - substituted succinic acid, and a Manni ch

condensati on product of a hydrocarbyl -substituted phenol, a fornal dehyde,
and an ine. 10 e fluid of claim9, erein the concentration of the
di sper st ”ﬁﬁ fidof g 4 *gﬁl?rr«'w_ %BBEFPV%‘.VT\%{‘OWP%PFHWQB%E"&@nmr@%fr&l otierhe
fluid ofguedtalith shd/orM@pRIVEd t&tdd®R 1O beafivd &ld MBrP{l AREalikRh CRARE S ] fluid
inmproved fricfion durability and/or inproved resistance to oxidative and
t her mal foregfadatkosplatediadeohek to a fluid free of an al koxyl ated al cohol .

12. A power transm ssion fluid conprising an al koxyl ated al cohol havi ng at
| east ei ght

12. A power transmission fluid comprising an alkoxylated alcohol having at least eight

carbon atoms and a dispersant.

13. A method of making a power transmission fluid having friction modifying capabilities,
comprising adding to a major amount of a base oil a minor amount of at least one alkoxylated
alcohol.

14. The method of claim 13, wherein the alkoxylated alcohol is represented by the formula:
R—[O—(CHy)x]y—OH
where R is an aliphatic hydrocarbon group having from about 1 to about 50 carbon atoms, X

is from about 1 to about 10, and Y is from about 1 to about 10.

15. The method of claim 14, wherein R is a hydrocarbon group having from about 8 to about

18 carbon atoms, X is from about 2 to about 4, and Y is from about 1 to about 6.

16. The method of claim 13, wherein the amount of alkoxylated alcohol in the fluid is from
about 0.01 wt% to about 10 wt%.
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carbon atons and a dispersant. 13. A nethod of naking a power transm ssion
fluid having friction nodifying capabilities, conprising adding to a major
anount of a base oil a mnor anmpbunt of at |east one al koxylated al cohol.

14. The method of claim 13, wherein the al koxyl ated al cohol is represented
by the formula: R[O (CH2)x]y-OH where R is an aliphatic hydrocarbon group
havi ng fromabout 1 to about 50 carbon atons, X is fromabout 1 to about

10, and W¥.iEhd methodlnd¢laim 16p wihiorsint theGumatBt off plkoxpdathd dlcoholgh dherfluid, is v ei n

Ris a hydr r oup, having from about 8 to about 18 carbon atons, X
A v aR N

Is from and Y is fromabout 1 to about 6. 16. The

met hod of claim 13, wherein the amount of al koxylated al cohol in the fluid
is from_ about 0.01 wt%to about 10 wt% 15 17. The nethod of clai m 16,
wher ei n t&he Thgousthodofglaiay y Bawherel] Ewnbasei¢il comprisasi enei er mossmef abearerab. 1
w%to % : et-hod.. o [ erein the base oil
conpri sgg&g%]aéﬁg\ﬁlh%P%rﬁ%?t;l;gﬁl?{g%h?gﬁﬂ’ 4“3%@%@8”% , a synthetic

| ubricating oil, and m xtures thereof. 19. The nethod of claim 13, further

conpri si dding at_ | east gne ashl ess dispersant. 20. A nethod of nmaking a
power tr The mtn aficlaim Qo et Pfa?@%gﬁqsﬁfgna FHprastene ashiees FieRFab o fyi ng
properties, conprising: conbining at | east one al koxyl ated al cohol and a

di spersant; and heating the al koxyl ated al cohol and di spersant at a

t enper atfk. e Abmeithed nfabdutg 2530Cweananabssion NOId toncentrate havingdmpadse@dt fridtidn t o

about 196 Qgrs. 21.. The nethod of claim 20, wherein the al koxyl at ed
al cohol TRULARE BOPRIUES NSRS orrul a: R [O- (CH2) x]y- OH where R is an

al i phatic hydioagfning At Bafbhe ARk Naicl ARIheIRAUL disgefsapdad 50 carbon atoms, X
is fromabout 1 to about 10, and Y is from about |I to about 10.
heating the alkoxylated alcohol and dispersant at a temperature between about 25°C

and about 200°C for a time from about 0.1 to about 196 hours.

21. The method of claim 20, wherein the alkoxylated alcohol is represented by the formula:
R—[O—(CH2)x]y—OH
where R is an aliphatic hydrocarbon group having from about 1 to about 50 carbon atoms, X

is from about 1 to about 10, and Y is from about 1 to about 10.

22. The method of claim 21, wherein R is a hydrocarbon group having from about 8 to about

18 carbon atoms, X is from about 2 to about 4, and Y is from about 1 to about 6.

23. The method of claim 20, further comprising adding a minor amount of the power
transmission concentrate to a major amount of a base oil, thereby forming a power

transmission fluid,

24. The method of claim 20, wherein the dispersant comprises one or more of a hydrocarbyl
succinimide, a hydrocarbyl succinamide, a mixture of an ester and an amide of a hydrocarbyl-
substituted succinic acid, a hydroxyester of a hydrocarbyl-substituted succinic acid, and a
Mannich condensation product of a hydrocarbyl-substituted phenol, a formaldehyde, and an

amine.
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22. The nethod of claim 21, wherein Ris a hydrocarbon group having from
about 8 to about 18 carbon atonms, X is fromabout 2 to about 4, and Y is
fromabout 1 to about 6. 23. The nmethod of claim 20, further conprising
addi ng a m nor anpunt of the power transm ssion concentrate to a major
anount of a base oil, thereby formng a power transmssion fluid. 24. The
nmet hod of claim 20, wherein the dispersant conprises one or nore of a

hydr ocar byl succi ni mi de, a hydrocarbyl succinam de, a m xture of an ester

"y ar ok oy mefhoflal T L eieRte DU A8 U et o hoameeargh ind
product cﬁfspe@sahvﬂ{tﬁé?éwb&ﬂuaiﬁﬁ%ioimlﬂﬁ@is%ﬁﬂ%out@.dl%%{(ﬂﬁaﬁﬂﬁ) wipd an am ne.

16 25. The nethod of claim 23, wherein the anount of the m xture of
al koxyl ated al cohol and dispersant in the power transmssion fluid is from

about 0.91 wW %t b . % 26, T t | ai enei h
amount ot oS eSelRE e Tt s ARl oF B ARl R lEHEU o ¢ e
power trahkRt @RpeBart ittt pengeSankintesioabbull rénddd find@bsut A@uivt%Go dbblih 1R7. A
net hod of making a power transm ssion fluid conprising: combining an
aIkoxyIaWE@-alcohol with a dispersant and formng a m xture; heating the
m xture; and adding a base oil to the mxture. 28. A nethod of naking a
power transm ssion fluid conprising: conbining an al koxyl ated al cohol with
a di sper¥anA naaticbd afrmakige apowet tranemnisaiod fluadlcomgridgidge m xture to a base oil.
29. An automatic .transm.ssion |ubricaied with the conposition of claim1.
30, An aut omiqRiRINg S MKV Amshe LIt a diperattiad SIS IS ¢l ai m 7.
31. The aut ongiifg iHeaRXMrSSIn@n of claim 29 wherein the transmssion is a
continuously variable transm ssion.

adding a base oil to the mixture.

28. A method of making a power transmission fluid comprising:
combining an alkoxylated alcohol with a dispersant and forming a mixture; and
adding the mixture to a base oil.

29. An automatic transmission lubricated with the composition of claim 1.

30. An automatic transmission lubricated with the composition of claim 7.

31. The automatic transmission of claim 29 wherein the transmission is a continuously

variable transmission.

32. The automatic transmission of claim 30 wherein the transmission is a continuously

variable transmission.
33. A method of increasing the duration of friction-modifying capabilities of a power

transmission fluid, said method comprising adding to, and operating in, a power transmission

a fluid as set forth in claim 1.
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32. The automatic transm ssion of claim30 wherein the transmssion is a
continuously variable transm ssion. 33. A nethod of increasing the
duration of friction-nodifying capabilities of a power transm ssion fluid,
sai d nmet hod conprising adding to, and operating in, a power transm ssion a
fluid as set forth in claiml. 17 34. A nmethod of |ubricating a power
transm ssion, conprising adding to, and operating in, a power transm ssion
a fluid3s Aesethet oflubricatingiampower 3Bnsmissien, ot poisingesdingi toganidrdpetating in, a

perfornaQ%F ﬁf @.%omea transmni §£on l uid using an LFW1 test apparatus,
conpri simg & He SPEPL QBEFiQEJ% 7 P& dower transmission fluid between a
bl ock and ring of an LFW1 test apparatus; rotating the ring relative to

the block froma velocity of about O ms to about 0.5 m's in about 40
seconds Bt & B6Hd0f measuangfiigiioneperformanes ah@ novean trapsmissiey fivié usinggan

rel ati V‘iﬁ\?-f@?tfapgh% &4 Osﬁlg\[/tgggt%bg:y of about 0.5 ms to about 0 ms at a

constant rate o ecel erati ovide a cycle; and neasuring friction

bet ween t he bippblngadirstipogretl trahsdgisdibie flajichetwesdBa bbbk af@ @b ICHWILIMesH,
conprising measuring friction during the cycle to provide about 50 or nore
neasur efPREEMUS37  The nethod of claim 35, comprising measuring friction

during the C%{aﬁné T e BEva RPME b*ol:gqro% a Ugbatﬂgﬁ{%ﬁﬁ t%'atb;:)iﬁt 0.3 s ffBt hod

of claim 35, conprising measuring friction duri e cycle to provide
about 2800t 40 seronds atemasonstmt rdte of 3&celeTatnnmtdhihen odtatidgathen rify, rebivpno shang

repeati he cycle fro bout t.o ahout 50 tinmes. 40. The nethod of
o m 3T EPE! T vERE, PF 5‘?@3%% KE ST Qo ot rate AE AerERon fo1
The net hpeviaé ael@dbandd. wherein the first power transmission fluid is an

aged fluid. 42." The nethod of claim 35, further conprising:
measuring friction between the block and ring during the cycle.

36. The method of claim 35, comprising measuring friction during the cycle to provide about

50 or more measurements,

37. The method of claim 35, comprising measuring friction during the cycle to provide about

100 or more measurements.

38. The method of claim 35, comprising measuring friction during the cycle to provide about

2800 or more measurements.

39. The method of claim 35, comprising repeating the cycle from about 1 to about 50 times.
40. The method of claim 35, wherein the first power transmission fluid is a new fluid.

41. The method of claim 35, wherein the first power transmission fluid is an aged fluid.

42. The method of claim 35, further comprising:

measuring friction of the first power transmission fluid, wherein the first power

transmission fluid is a new fluid;
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measuring friction of the first power transmssion fluid, wherein the first
power transmssion fluid is a new fluid; 18 aging the first power

transm ssion fluid to provide an aged first power transmi ssion fluid; and
measuring friction of the aged first power transm ssion fluid. 43. The

met hod of claim42, further conprising: determning friction durability by
conparing the neasured friction of the aged first power transm ssion fluid
to the new fiagig thevlest povesrdransmissionffluid do phovideThe agask fist poWerctransmiSion
conpri sif[ﬂﬁ:,argrlgasuri ng the friction of a second power transm ssion fluid,
wher ein g’ cond power transmission fluid is different fromthe first

power transmifédsanng frittidn offhe akB@ firRpbREr Binsmlidion Mdd. further conprising:
conparing the friction neasurenents of the first power transm ssion fluid

and the second power transm ssion fluid; and selecting the power

transm sgi Oﬂaefﬁné{h?dsgf’ﬂ%& %gﬁﬁ#h%pggggr transmtting application based

on the neasurenen | ai m 45, wherein the particular
power transmidetérmgniag dictivat duaabilionPy c6@farinptheQheditred foiktie of tHeOAEL| forst
transm ssion, a continuously varijable transm ssion, and a torque

conver t dioweg wansppfssigp fipiddo dhe nevufinst nopvertiansmssion disk i si ng: neasuri ng
friction of the first power transmssion fluid, wherein the first power
transmssion fluid is a new fluid; aging the first power transm ssion fluid
t o provide e mebold 6f ddaim JHwemptisiagsm ssion fluid; neasuring friction of
the aged first power transm ssion fluid;, determning friction durability of
the first povBFisHaLmEEYPA SroRdRPVES fBRTTIRGOR AEN, wherein the second power

transmission fluid is different from the first power transmission fluid.

45. The method of claim 44, further comprising:

comparing the friction measurements of the first power transmission fluid and the
second power transmission fluid; and

selecting the power transmission fluid for a particular power transmitting application

based on the measurements.

46. The method of claim 45, wherein the particular power transmitting application comprises
one or more of an automatic transmission, a continuously variable transmission, and a torque

converter,

47. The method of claim 44, further comprising:

measuring friction of the first power transmission fluid, wherein the first power
transmission fluid is a new fluid;

aging the first power transmission fluid to provide an aged first power transmission
fluid;

measuring friction of the aged first power transmission fluid;

determining friction durability of the first power transmission fluid by comparing the
measured friction of the aged first power transmission fluid to the mew first power

transmission fluid;
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measured friction of. the aged first power transmi ssion fluid to the new
first power transmssion fluid; 19 neasuring friction of the second power
transm ssion fluid, wherein the second power transmssion fluid is a new
fluid; aging the second power transm ssion fluid to provide an aged second
power transm ssion fluid; neasuring friction of the aged second power
transm ssion fluid;, and det er ni ni n friction durability of the second power
transmi ssi on MeasIEN{ictiemed thesgcondpowerdtanseission fhiid,onheseintthe seegnd peweond

power ”r?a%ﬁ?si%b%u”s%%v}ﬁm he new second power transmssion fluid. 48. A

met hod o a power transmssion fluid for a particular power

transmtting agargohha:a’ewmﬂ powpr idhagistibe fiwidhad é)@(fvw@é ainMaged sbedridh@bwer
conprising: selecting a power transm ssion fluid by conparing the friction

dur abi | |tE%?S’BfSS’t°HéI“F4=r st power transmission fluid and the second power
transm ssion I e first power
transm ssi on I%TL %c%%?gggtg%ggg@gﬁg g{)‘g%ﬂ(;&ﬁé?%\gﬁﬁﬂ&é&?he second power
transm ssi on detammmmg fnicrtma diratali tyoofytha tsechnd | pooteo tran&fissidin fluide b odmedringd ai m
48, wher mthegLﬁr r transm ssion fluid cogé)r.ﬁi_l'se a first

al koxy! degearieh Sictand? (hraed- BroNEBOT FASHIHOBSRER ¥ ‘EF%B‘?‘FBP‘? pawen
second a}dneomikkherhid.al cohol, the first al koxyl ated al cohol being different

fromthe second al koxyl ated al cohol. 51. The nethod of claim48, wherein
the particular power transmtting application conprises one or nore of an

23;85?% |4r% th ans%'oa Solfosrélecf:ilngc gnptolw%lfl%ua%ls is%idn' u% %ort zra.%aﬁlcufa?lp%nvfer r'cllgsn%tttir?gr que
apphcatlon comprising the method of claim 47, further comprising:
selecting a power transmission fluid by comparing the friction durability of the first

power transmission fluid and the second power transmission fluid.

49. The method of claim 48, wherein the first power transmission fluid comprises an

alkoxylated alcohol and the second power transmission fluid is free of alkoxylated alcohol.

50. The method of claim 48, wherein the first power transmission fluid comprises a first
alkoxylated alcohol and the second power transmission fluid comprises a second alkoxylated

alcohol, the first alkoxylated alcohol being different from the second atkoxylated alcohol.
51. The method of claim 48, wherein the particular power transmitting application comprises

one or more of an automatic transmission, a continuously variable transmission, and a torque

converter.
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