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PONER TRANSM SSI ON FLUI DS W TH ENHANCED ANTI SHUDDER
DURABI LI TY AND HANDLI NG CHARACTERI STI CS FI ELD OF THE
I NVENTION 5 The present disclosure relates to fluids
havi ng i nproved friction durability and /v
characteristics on paper, nmetal and advanced friction
materials. The fluids disclosed herein can exhibit

i mproved handling characteristics, and inproved

ant i - shudgeyWERUrRRNSMISSION FLIUIDS 'WIPH ENBANCED

devi ces, such as a power transm ssion apparatus, 10

| ubANEISEURPER RURABILUTGANDHANGIANGL TERISTICS
I NVENTI ON BEM/and advanced transni ssion systens are
bei ng devel oped by the autonotive 15. industry. These
new systens often iKELDQFHHMIVENGYONequi renent s.
Theref ore, conponent protection technol ogy nust be
devel oped to neet the increasing energy requirements

of theHR pacvRRIRebsiy sdlfEHo flulds BAaDhprévee fridon a@mﬁhty and

and to extend satisfactory friction requirenents

at

]gwcgﬁgctmsgpﬁ gﬁ@@g’smet@h@g@dmpmnmgﬁ%@s The fluids disclosed
{28 BArSShRRImpPRFE hAJBRSIRRIR st aRd P&laa}ﬁt{-sﬂagfd
20 vehicles continue to becone nore sophisticate
dtsﬂ@hyaEhWEMﬂnbantﬁmhm@ﬂmgysmadmamowaﬂnmhassmMwagms

sul.t .f.romthe need to inprove vehicle
9%@?%§%PW§V* hﬂ@ ablllty, and fuel econony. Vehicle
manuf acturers worl dwi de are increasing vehicle
warranty periods and service intervals on their
vehi cl es. Thi s FASAGCREVND QF THE ANYENHOMN, and t he
transm ssion fluid nust be designed to operate

reliably wthout 25 nmaintenance for |onger periods of
t i me. New aiendyarsed Uﬁnsmimiotllsyﬁt@ns arhbengriavnlopédingbe automotive

t erval S, vehi cl e operabi,l
ity TSSE B0 s ore e PRl 10ef Pt nRBEP AR Trptore
| qoppSRcht §ioltdcﬁbn feelghiol dge iRt 1 deOglopedud themi the@bieisyngadnergy
-40C. To C?&? with longer drain intervals and nore
SEPUICECEiS @ ?er?g'i"%‘%? ?ﬁ?%ﬁsto PrAge et grpRomay gad o extend

| AEEHRASYHidtR rERAULERITRNGS ahPhigh bdbab, 0Xi dat i on

" resistance, required |l ess change’in viscosity with 30

vehi clRresdt afyanpe Gustiissioasnsed tngissdengey cars amdiheavy duty |
f t
B SO B RERH b splE 8ol B RS B verdel oty

tddearicee | Thesodesigy chdngtdresult fisinihe heedan impredereshicnaregpility,
f.acturers days | 0 tinuously .
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very precise control of fluid frictional properties.
transmission and the transmission ﬂu1d must be designed to operate reliably without

maintenance for longer periods of time. In the case of the fluid, this means longer drain

- intervals. To improve vehicle operability, especially at low temperature, manufacturers

have imposed strict requirements for fluid viscosity at -40°C. To cope with longer drain
intervals and more severe operating conditions, manufacturers have increased the
requirements for fluid oxidation resistance, required less change in viscosity with
vehicle mileage (improved shear stability), and increased the amount of wear protection

that the fluid must provide for the transmission. To improve the fuel economy of the




The continuing search for nmethods to inprove overal
vehicle fuel econony has 5 identified the torque

-converter, or fluid coupling, used between the engine
- and automatic transmssion, as a relatively large

source of energy loss. Since the torque converter is a
fluid coupling it is not as efficient as a solid disk
type clutch. At any set of operating conditions

( IO ITPARE endrby Vb, AmBEAGIreisQwadHy? elo§ R&RRuously slipping
transm ssi on gear ratlogﬁ there is'a relative speed

Flf“fcb“i’sé?ﬁb@” a5 stewierting elutchsioy pyylosve camverterelyelnBhess deyices
?lgre&fﬁreglg - SRARESHRId I@anal e#,é}&égve speed
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CRIMRIsIDA, B aGtiafively 1672e BaRtSIMNAaRANsE Stce tleabiiOSDhvertdi & a
torgue converter. 'Locking” refers to elimnating
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" isecWlatiys’ Spcﬂduilﬁdnefce hctwememy defifigend driveamenbpts of the gprque

R T Bl SR AR uRE s 18] STl glgied

amanaﬁgm@eemmbﬁ@ﬁmgnaﬁs transmtted through the drive
train. Rough eration and enalne vi bration are not

accept@# I@etb?ﬂ npEving oyeralt pehigle ik ecoppray B éﬂaﬁ@a@@
Rk b‘s{‘ﬁ%%f@%% oSVoff PATER R Labite of RLBE"

- Vibhiaqus cowcoier s"LosﬁkJJﬁgJ‘ mefeesito elgpmatingticlativomotianrtgtveen the

I h b d I whi ch
R Gl 68 SRR Cob S SR gt Tt R ia

devplies Thawe' l(itkiihgﬂb;e'ﬂocﬁfupﬂ aliRbes DelVery affectio® MBapuding lost
referred to as contlnuouslé sl i pping torque converter

cngiey pbligh naqd speedyy; Hevigven, wben theyiatenisedat 4 snetdse wdiicle d

|

Dl Thbb A Sy kBl SR SRR HEAH If, Roueh
tmmm@end@hﬂ@ﬁ@eﬁﬂmmm@ﬁamkymawdﬂekatn@e speed of 50 to

500 ety

o v WP pE B B e Hal BEVAfeiBaMEonkBled with the
doitgge asvartarichitahi dngiged,&h@ﬁbre ﬂMefEﬁkSlt tha&ehitio bkcouis. A further
type clutch could onl e used at ad s eeds abqve

o raan AL S Ve s s besh dg PEFISHE s
CalpRe" ¥s @dilmﬁﬁuoﬁﬂ? Sist8n, O(Ilé)WTﬁere%t'éu%rhavé i‘ﬁﬁﬁ&‘{ of names, but
capturil icantly nore | ost energy. is this
f%@qm@orgh eeferrpdibe gs qonbrnuelp slinpang toruy cqtvpﬁq@iutezles The

\éﬁ@érglgc% lbg@‘zg-:grifl ﬁl%% WeGicas aniﬁ‘ngctkh.g) cthﬁa%s %ﬁﬁg} tﬁe aflg\g légljng %lat:ve

e ' cou Ween the engi ne
tm@tmmbtsmieﬁ) theidsiving ani:l;dn\a:n\uﬁinlﬁtswfthd‘tgrqub cttrwhrtcr\ﬁﬁirmally a

Si‘telzf;z1 \tfcl SB of %E) ?cl)q ?ch b, e[[i'l[Ps s?ov? rlﬂzlllcefofJ sﬂgpmg allows for improved vehicle
performance as the slipping clutch acts as a vibration damper. Whereas the "lock-up"
type clutch could only be used at road speeds above approximately 50 mph, the
"shpping" type clutches can be used at speeds as low as 25 mph, thereby capturing
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5 clutches but are made to handle the entire energy of
the vehicle. Therefore they tend to be physically

| arger than shifting clutches. However, just as with

the torque converter «clutch, they are continuously
slipped to i nprove overall vehicle driveability and

ride feel. Continuously slipping clutches have been
fitted to all types of transm ssions. 10 Continuously
ShibmptAdly hRi€les: ca@Ry el isthisGednire HRsmaE itREe IRiceSVary hitrBdive
clutches are routinely used with transm ssion types
stacyehigle mawm{ashirednal automatic transnissions,

contin

00Nt | BBk AT 0l SR SBLLENTR e GROMB o
Camt tranawissiby is$d ugemi wa statting clhuh, V%@lcstartmg chntobies resemidé shifting

csBReh o8 I RS iR et il 0o Tioetont e tend to
t bEpISRICAS) lﬁl'ﬁexf that ghsfting Adichos. FRAGvH fult of haithehbué botiverter

must have a very good friction versus velocit

r elpieh, theysass pontipiqusly shippedte Bpproypsaversfl weljiele ﬂﬁt@%&@éﬂ% ridg
| pef easi ng speed. If friction decreases wth

i ncreasi ng speed then a self-exciting vibrationa

state Gem:inbwssmlippipg tintchéschavelbéeu dittedi®. all Fipes ophiarmimsioon

AR iof i un Bbirs ity P uighgsare
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Cutch shudder is very abj ectlonable to the driver.
f popfiguansly varizhls %%mSﬁ@nﬁl@J 1), gnaoyal Srgagmpsions, gogd ﬁe%hclutch
wﬁm&ﬁ*&msor shudder is said to have good

"anti-shudder” characteristics. Not only nust the
flui d Genfieuaslyskpping dnichés such aswrm:em@lals Shmimg:notcyae converter

ionship when it d.s it must retain th
r S BbesCRO el Sl i R prspp T B By uias
f {ATTRS) useb) ingth ﬂﬁbﬁ!h] 'Ihlﬁ R fnbig hhﬂreff ﬁelryh I@)cﬂfﬁl&thﬁhi vgrgus velocity
transm ssion, The longevity of the antj-shudder, .
%Pelﬁli% b frigtignaust gleaysingrepse Withingrasipe seyedr HdHCH® as
" @dfelascs RHE AR oSG 3Rih e = selb%mfgaﬁlﬁraﬁbnal &Q@Ednrﬂé% uﬁ.{pﬁn the

vari abl e transm Ssion equi pped with a steel push

ofrivghag. Ahig phonemenen iacommanky calles) "sikishig” et "dyeramie ﬁwgml

" " r
P2 RS TR B P PRSI SR M.
f shirddeln & weey obgdconabledo Gwahlv&eﬂtﬂlﬁﬂwhﬁp gllovorthStebédle to operate

frict for t | ut dj
chsfpbRGetboxiady i 3RSl pERBHEe Chgnstcs. Not
f a1y Mas emedd bk ah ta,fceﬁérwﬁ%tbﬁ VB lRitH il A hitis Mhéi:f it is new,

desired 3 friction performance over a W de range of
dpmuﬁtretﬁlg thaspfictional ﬁhﬂgactwmseﬂrv@r tee lifeHme of thﬁélmdowhlch can be
fﬁﬁghfek o%%‘n% qﬁn %@wﬁrqg)ﬂ}e%g ChifleS &?Jmcf?ﬁn the
eal’- ee rlc aper-on-stee
fvehicld io nommamly ecfowaddo asa'hg&-sbiddemlraﬁinty Y conditions,

such af’ubncatmg a COIEU%% ¥ Iyl' \panta %rls%glgsgo?lseqmpped with a steel push belt

or chain drive variator and a slipping clutch system is not a simple matter. It presents a
unique challenge of providing high stecl-on-steel friction for the variator and excellent
paper-on-steel friction for the slipping clutch. Compounding the challenge to satisfy
these requirements is the further need for the fluid to provide durability of desired




10

15

20

25

30

5 Past efforts include those described in U S. Patent
No. 5, 395,539, which are said to be imdazol e-free,

as well as those described in U S. Patent Nos.

5,750, 476; 5,811, 377; 5, 840, 662; 5, 840, 663; EP

0393769 B2; EP 0877784 Bl1l; anong others. Despite these
past efforts there remains a need for conpositions and
net hods that can address the needs in the industry.
1@idd6n Pa¥emaheCoMer Wide 6R6E 8f dpeRBAPRIPESHAS. TRSEfkdaR
herei nbel ow that are readily forhulated into power

t faghieRmedifignsyster raust proyids Ve presise sentepl pighestpel-on-steel friction
¢ . O o n C _ L _
S E AR O stool B 6 G Al e SEpMlilechliofl, QUL Bibice
ardnge sHedpleatudsir abi | ity of the fluid. 15 SUMVARY OF

THE | NYE . ect, of. the se [ Lon._. .
el at o4 STy i SPEEOBOURE! 1§ P ERERe e Ops o phich ar sad
haybedigidndianes ds el ad thosk désdrbbd Inl .8, RHsht Moy, 5,750,476,
characteristics, particularly one that can exhibit a
paSi 13 5,80.60% v SIBAG: @3&3%’?,%1?&4: RP 98184 Bt amgong others.
capaci : "

R R L S e T S
Athat ¢ae nddrepsdistneeds it e ipdustent i nvention is to provide

a |lubrigcant conposition that arrie inimal, c ern
for skive Tews ARPVoS] cestm srmppumndi Ao desiber prrenbelpg that aig, g
efeddilyoforiitad intoSSoHRs tradsthigbnFRRBCducRhs fohgh MMtE§AR transmission,
i nvention, a conpgsitign and_a_ nethod of |nprOV|n%ng%$

t HOVida ¢ oigps 3ptrion dormagyiging gesied hatasteriptics feph a5 kg
f&ﬂLgﬁdégg&ggﬁﬂkﬁﬁkﬁl tomatic transmssion fluids,
ed.

are provi enbodi ment of the present invention
is a fluid conposition conprising a lubricating base

Sio: ;/a?ri L(rei \(I:Vlt It ﬁnawgﬁﬁﬁq#%w E:ihngsaol eic

~or isostearic acid under conditions to forma m xture

of 30 1, 2-disubstituted i mdazoline containing
CONPON&A hspectdf the pRRErt @RMidH relefel Y anRBPFRENBERR trdnsmitting
enhancing additives. Further acylation of residua
aBwhaving snhanred Sriciion Hubitty apd 1A daragisristics, partisylarly gassthat
a . i Q Up " Eliq'.! ] ! %il . i
e%%%%%gggp% [ ‘g%/gnal %ir?gdaﬁglr@ I ng c%%?(gc g(?l st §§¥>kﬂ|%%ted
ovse, asppert stesfl, anil edvaneediftictoom maiertalasuch woaphon dibsr. a

-reaction product of aliphatic 5 carboxylic acids with

pol yarhmelsr agpact of dretpiresahtandeptian is @gmrovidea wbockme tomposition that

OB S e S5 58 RGBT PSR

SsfvirodGertAe@dNds as represented by fornulas Y and |
her ei nbel ow.

In an aspect of the present invention, a composition and a method of improving
the anti-shudder durability of power transmitting fluids, particularly automatic

transmission fluids, are provided.

An embodiment of the present invention is a fluid composition comprising a
lubricating base oil, a friction modifier produced by reacting a polyamine with an
aliphatic mono acid such as oleic or isostearic acid under conditions to form a mixture of

1,2-disubstituted 1midazoline containing components, and, optionally, other performance

4
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I NI HNH2 nand gN RLH Il H ,Ny\RL n O wherein
the fornmul ae RL can be selected fromthe group '
consisting C3 to C30 straight 10 chain or branched

al kyl, al kenyl, aryl, or a heteroatom derivative

t hereof, or hydrocarbyl groups as oligoners/pol yners
derived from propyl ene isobutylene and higher ol efins
having term nal, internal and vinylidene doubl e bonds,

aRphahbigk hddifhRE ERARLOMYRB6MH YatliRBctidOfitrofens WRAGRSo bF BiRids
0 to 5; and/or such a reaction product post- treated

wiof #nhardrides aderdg afristien mpdifige( BMo} cosmoped(yhaging ephgnced
?%’idﬁ\éﬁﬁl !aﬂ&hanhﬁ?%%lﬁa}daweﬂstfcgf mul ated as a power

ransi m ssi on can contain an effective anount

of at inecﬁl%tasp%gfgpef(?%% ﬁe%‘ﬁ%"affhﬁ‘éés‘éﬁ? esda{ I%QC%{OE?P&dUCtSOlf%ﬁ‘phaﬁC

as a succinim spersan cl'nic es
dcaperytiantids witle polparnines, eisl eaticaivrige retictpepiodindt pbivimad inader

e RS B R T S TS
asRRRitnefict RRomPYSIN hPRpABMHQANy BRRMIAM and B hAGHBESy:

commerci ally avail abl e suppl enéntal additives such as,
for exanprem ai /SQP&JSion addi tives, antjoxidants,
orsy;

cor r osi onvkNhi-b i foan1inhf5hmgpﬁ Nl ki c

det ergents,g0rg i c phosphorusNﬁbnpoEgag%?gggl-smelI
agents, viscosity index inproveks, : additi ves used
in their conventional ano s. A fluid according to an

: y _ .
ARES o rohiial BY B0 e SReGATGSE AR BhARIERE, WES, doien
atliaimattrarehabkgied] alkeayy, hiyl, dr 8 hetedatomatenivitave dltbredf,or use

It Egﬁg{%ﬂ:‘ﬁ@ %ﬁﬁ%ﬁ%ﬁgé}%ﬁ%g&@%@&%ﬁ%&éﬁoﬁ gltg)pyafl%nglsobutylene and
higher olefins having terminal, internal and vinylidene double bonds, and their
heteroatom derivatives; and “n” ranges from 0 to 5; and/or such a reaction product post-
treated with a second carboxylic acid or carboxylic acid derivative.

A fluid formulated as a power transimission fluid can contain an effective
amount of at least one oil soluble ashless dispersant, such as a succinimide dispersant,
succinic ester dispersant, succininic ester-amide dispersant, Mannich base dispersant,
phosphorylated and/or boronated forms thereof.

A fluid formulation according to an aspect of the invention may optionally

“include commercially available supplemental additives such as, for example, air
expulsion additives, antioxidants, corrosion inhibitors, foam inhibitors, metallic
detergents, organic phosphorus compounds, seal-swell agents, viscosity index
improvers, EP additives used in their conventional amounts,

A fluid according to an aspect of the invention can be formulated for use in an
industrial gear or an automotive gear. In an automotive aspect, a fluid can be formulated
for use in a power transmitting apparatus, such as a transmission employing one or more
of an electronically controlled converter clutch, a slipping torque converter, a lock-up

torque converter, a starting cluich, and one or more shifting clutches; or a differential.
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of an electronically controlled converter clutch, a
slipping torque converter, a |ock-up torque
converter, a starting clutch, and one or nore shifting
clutches; or a differential. For exanple, a fluid
containing a friction nodifier conprised of conpounds
represented by formula | and/or Il, or their
post-treated reaction products, at |east one ashl ess

d F&pé?xﬁlﬁlgl%t a 168 gont&iﬂﬁlg QRN molifer Mm O@E@o@oﬁx pbunds represented

nce additiveS such as anti dants, anti foam

agﬁ mlmulaeimnd/wear ora@telmogt -trestndrreastiomprodiutsy ittlenstone @shless

addi tives, .5 lic deter gent s L c.-phas horus
c it g SofThionf o HRb IR b r R Mg BIRRE"

V i@ iahty, dntl déxn agepis Qineivear agams b@mmdnmmtow EDmaditices,

transn1SS|ons i n¢l udi ng those that incgorporate

| getal We%ngﬁga%q Rhosphorus comppungd(R).g g fqhebitors, seal-swell agents
t (RO SRR RSoro R SiFRJeSRed TR AHBatid frﬁ:@ﬁﬁ?s%ﬁé )ﬁﬁﬁldm% Mchse that

continuously ‘variabl'e transm ssions ("CVT

p imserpntate Inckevnt mdrdualrcbltmwersuwﬁommcmwmum@ rpanual
h » ai nst

OXI £¥§gﬁ£ ed%%%m? ﬁXhHﬁﬂé@SF%%%ghég thé ‘duration of

a rel @hd medem mmab@mtlud@srsam furthaehibodinents 298 method for

friction % power tr m%§5|on fluid by

i HEYPYBE QJ@.SWBI BHAZAIMpY R P(an gEadation; %gmr%oﬁa\%leﬁﬂur@ﬂaf a

f féléiﬁ;lel%o%& fdrani CORRRUACDictionCiR 2§D %RF @fhsitibsiBn fluid by
formula Ito VI" described herein. 15 Brief Description
omcormeraﬁnggmtcetbe Fvidan effectipe anewt of sirigbotbyodifieeogpapiiés)
{ r conventi ona
}eSé H!‘?Sﬂf:]g t r@ﬁ@%@%%ﬁ e?‘frﬁj%%n%gand an automatic
transn133|on fluid B according to this invention. 20

FIG 2 is a diagram depictjng apparatus for conducting
a LFWI| test. Deta#¥E§5§§¥§ﬂﬂgﬂfﬁﬁlgﬁﬂﬁhe | nvention
Vehi cl es neeting stringent consuner demands require

durability and 25 performance in all of the vehicular
syst enBlG. baepresents pide- ¢ praply tp distray sorapagisersbepyen a

PO R BTRRR AR Tl ST AR oindlfid nuia

emgommumnﬂnhmvmmsmls It |s one of t he nost conplex
syste ' vehicl.e, so 0 0

oot & yFiEh 3 S aesEn depiing appargyfs B mebae e W B0
transm ssion usually includes, inter alia, a clutch
with plates, a torque converter, and a plurality of
gears to 30 al t erDetailedDaserintioniaf the lagentiont he wheel s by
changi ng the gear ratio. 6 Discrimnating consuners
primarily desire high performance, |ow maintenance

( hi gh Welidegmediing sieiegens emvirnérmiginandsrenuin derbidity dnidf e

%ﬁftanc%bﬂrqﬁﬁﬁﬁ%F%E$%EkhgfgmngﬁgQP%;H%SX&ﬂSwﬁmnsmﬂm

pﬁcﬁff@ rEBESSiOM HySthm "B faBsmission") which transmits the power generated by the

automobile engine to the wheels. It is one of the most complex systems in the vehicle, it

is also one of the most costly to diagnose, repair, or replace. The transmission usually
includes, inter alia, a clutch with plates, a torque converter, and a plurality of gears to

alter the power delivered to the wheels by changing the gear ratio.
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previously net with approval are now becom ng

probl ematic. 5 The advent of electronically controlled

converter clutch (ECCC) designs, as well as vehicles

equi pped with a continuously variable transm ssion

(CVT) and advances in aerodynam c body design

generally result in passenger cars with smaller

transm ssions which tend to operate with higher

ener gyDieifinblirdScondifhel S84 BRIa high YertiaR oW BRintenance

Such changes chal | enge 1ubricant suppliers_to )
Fhunideage bt enpereTvec e e kisndedrife expeeancyoHpmeverveifh the

f
oS UL B QIFIEEOIE0R, O Sl el diCL Bl were
eprevipnenmetrritudppotval ae sov BEB)ingiereblematiut omat i ¢

transm.,ssi,on lLuids. with frictional char i stics
croan B9 ot iRl Dl roRter itk AR O pgve
- O4shehiclke sindfed With la@ ohieud bl D&Habléf thahhiSdén (@31 QhdBRGRCes in

in the antiwear arena. A long felt need exists for an
eferedynanyis bady deston goraralyesw R Resspneeias i thisallexisrmisaians

S AL S5 B g g ey
eXtchrbanges chathege bbriomt fuppliers to foemualatd adiomati trarsmissibn fluids

high static. capacity and inmproved, qurability of e.
A Bl BRE ity B PR Bt Rba bR end fition
rasmm?i.s OtiginkINQuipeRs: halfacieas (GBS RO R AY haRiniidon
in.a Jlubricating fluid by providing an automatic

el ichenal eharagteristics C@@ﬁfemftr@e@%ae DQUIFERNSEREE
(m | - Y . .

dyna’mrk'glccz1 Og%g %‘Slfg@% {gﬂtﬁe o¥ @%@@?‘?ﬂp f or Qﬁlo éﬁé@ﬁ%&é‘%@%%@% '
tinme wh ldogdklt sed eiifts faan efegivagay pbovercoming thepoblemd
stabi lity.,agai nst oxidation, wth extende .
el PR RSO s T of QRMigutomobile
udegigndri argl Huptiekd, Cor extamdedita6in0itsidd iid Sfetaad dﬁ@l&iﬁ?&ﬂ‘ high static
friction between surfaces (e.g., the nenbers of a

tBPLE b imnspved dugabilibeef the dypamy qoettisignt efdrigtiont ch)  at

| ow sl iHGnBBERYSNdS 3&hE BRY kit deld Ror improved durability in a
friction-vs.-velocity (-v) curve that 'has a positive

Jilrpretingiid hy previdingrinapedwtic asossion fluidthalexhibits good

.and .-@.-ni M "stick- slip' behavior .
BRHBARREC B iR eThe Bl fpiPieg S Sapignt o
dﬁstimefdrblp?g_w peridde of tirBteith@s sinificarss _ha%dcﬁtigﬁi uerggbhﬂrb\teﬂ
and.stabiljty. .agai.nst oxidation wth reduce
VIEPiliy aagtpst ??qutf@&dva’ﬁﬁeeé?gﬁlfﬁ%wgﬁ@m@m%i ction, is a
30 compb&on médifdt Bt EePmORlcaRic FARMRIoN fluRisidGecrease
gﬁpar ently facile solution of increasing the anount

ctipndshvesn surnes (e85 thetmesrbenuefiaftprgre ¢anvertqpolksh or a shifting
t 1SS/ [ . AC C entration ca
LM 5% 88nk s B utul Y ARARE T OAAB I has
ewkitite daek, Which heturnflkads th snikendhuclutel edagerhéntCAnd dinimizes “stick-
coeffici.ents belqw certain mni val ues i s not
5ﬁ%i ‘%‘a"‘o‘js He gh‘{dﬁ‘ér’ PYF ”E%‘p%&%{ny of a clutchin a
t r ans micrekiap déiod PRPSUYE siR®l a¥ ahte8HEI84 durability and stability
against oxidation with reduced variation in the dynamic coefficient of friction, is a
complex, challenging problem. Contrary to the apparently facile sotution of increasing

the amount of a conventional friction modifier in a power transmission fluid, an

7




E

t hereby making clutch slippage nore Iikely when the
transm ssion is being operated. 5 Clutch wear

i ncreases and a clutch can be ruined by unwanted

sl i ppage. To address these and other challenges in the
art, a fluid according to the present invention
contains, as an essential conponent, a reaction
product of an aliphatic carboxylic acid (RCOOH) and a

P Bicyassd REndeftfation CAT acBieBYRIdBecARE 6@%4I BV:] BE #RHSH exhibited by the
obt ai ned under conditions sufficient to generate a

niigidy Red ngh&?ﬁ?etlm{ﬁq@mlwemnmm@@ues is not desired
r I

S oty gl sl YL S
a&sebmnmhogdbmhymmmgampdﬂdﬁhaﬂmaMHﬂxmhnmmammdmmgopamnd

5 ¢ ShiahRkiat Frlcr S EU NG R Rel Somm bR pe 2™
r eact i DhadikRsihete Hd Bﬂﬁﬁc}ﬁﬂéﬁéﬂhﬁﬁﬁmbﬁ flahiBac H&Hﬁ\@ td @k bRsent

bet ween carboxylic acid and the polyam ne.
CENEMgP Fondyns af Prespamgal qorm)ﬁmf@e gﬁeavnore&r@ﬂvmt pf =§n aliphatieal

f&drﬂ&x&ﬁ@ac‘i@&i(f@@ﬁfarfd%pogﬁ 16 nyf&' é@fnbl% Sedcki H],lrl?rod ot o

nmbodi ment's” accordi ng 't enti on: ese
ndnmﬁmhm@mxmaﬁuémwmﬂﬁMHMHOgmmmﬂeunnnmmafldahmmmhemd

10 ¢ RGos [F RneBl BB 1 B I S TSR Bheitainig i

c;@ ﬁmﬂlﬂﬂ&ﬁted etes enthetetindicambryia abid @9 d cab&/IB Ak denvauve to
represented 20 by fornmula H A nolar excess of

f PR cgpRpxAd Eep&'é%eq by anyof fqraplgs INYE Jhe ﬁ@nwltsﬂﬂ@f ﬂv@ final
| readiloh p%ct@ﬁgbéﬁet&hmeg%%ﬂw ar d&lt)égw%%]camo %/lm’%c%@rthe

ratio of the first car am ne
cROlyapERey accordlng to 25 the desired conposition of

the r ctl n eral he. ar. rati

15 10 L oSGl R T el M S i) RpiciP ey RSt use
2inGhe \&ﬂdus@u@erﬁwcﬁrhaﬁs saido@o the eihtion] . Thetcfiafthodifiers
1.6. For instance, at lower nolar ratios the

COEUE yrdgrropdiions s §eserbedelow. pr edomi nat el y be
Conpr i £ RActRh prRIBOHAFOREmERE) G3R AR aBY (R A Peayield a

whereas at a
mixture containing a compound represented by formula I and a compound represented

20 by formula . A molar excess of the first organic acid is used relative to the polyamine.

5 NH, H

and

A molar ratio of the first carbokylic acid to the polyamine can vary according to
25 the desired composition of the reaction product. In general, the molar ratio can be
suitably chosen with a range of about 1.0 to about 2.0, and as a further example, about
1.2 to about 1.6. For instance, at lower molar ratios the composition may in principle
predominately be comprised of compound(s) represented by formula I, whereas at a

higher molar ratio the composition may in principle be predominately comprised of
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hi gher nolar ratio the conposition may in principle be
predom nately conprised of 8 conpound(s) represented
by formula H The nolar ratio may correspond to an
excess of the first carboxylic acid to pol yam ne.
Representative first acids are those providing the Rl
noi eties. The RL noieties nmay be independent of one
anot her, and can be C3 to C30 strai ght or branched

: ah&ﬂﬁoun&(sﬁieﬁl%ﬁ%’ted% ferinila B THPMORF rafio RRYRHR&PE to an excess

derivative thereof, such as an alkyl having

het g E5¢ earkoxyhie agid: '@lf@imee The present invention

t her ef | .
e ! e ABLLED e R By b SR, TP
nmax_e bé edependént déonefaaothgr, aclicds bsGeto Gis stteaght bhranched alkyl,

L i o b b bR ey ds™ Rl v 3 S

' Ohet&oﬁl@lﬁ’fb iaB ah¢ Sample. GRY pichak ROEntion MRrefdid cBltepRIE) u’i'BJYe of

| ncor por at e hydrocar byl aromatic acids |ike
R png a gebanation oh@sskasidsy Repressuiahivemaisties, inglvde

aPc? Lyt S QK by lau@C stéubilo%&lacr stb c%és%nﬁ%&éc%ﬁ&é

ude those that aré Tromt reacti’'on of
fhﬁméecamm oleiy srpldid, ﬂlamelb,yamrﬂmila; opz cambination sﬁmyehfmaaf The

agid with a pol i ne ch trle n ram n
-1 o thinly eBBo O OB taBH Shoriis phios B A 0o B R 08 2
a]i&i&dﬁtylﬂw@ﬁﬁﬁﬁmdﬁanmlpbgusbﬁutyﬂeﬁldl IARALE ﬁﬁﬁo@bﬁo&'ﬁ@& %ciude
skilled in_the art. Repr esent ative pol yani nes can

| Shpysedhat areobiained Jrogtihe jeagtiom of &W@aﬁagxempélﬁ%@eﬂ@é@cwr
f@&é@aheammﬂ gbﬁfaﬂgg &uCh és)mem iR Rpghed:- An exenplary

class of polyet ne am nes ont ai ns an i nt er nal
repe atHﬁqommdenﬁatLVémﬂz{l ChRiNelnde O, SN ad/ar R stnmb es would be

'lﬂad%%%odp%gé)ﬁes@?ﬁd %1 éRd as a further exanple, x can

be™an 1n In the 20 case where the
pol ya rﬁapeeseﬁaﬁve@;bgﬁﬂﬁkeéhnﬂ% TiedrOdsitbhibtddy-théddenpounds

1it di et hyl ene
twrﬁ%)‘l%g%ﬁ@wl% 1 t%"&&"tO 'i)éé'),fqr P@%ﬂvhzﬁ@'eﬁ@?ﬁ{l%c}ﬁés ofand
Vthy/ldng amdirel cortaih St iARHIM ARG PRI (ﬁ‘rﬂr% h Whére x can

anong 't he suitabl e pol yam nes. m xt Ures o
Hiegmdntegss fipan ted§, ades afuthesaiamnglsl e cant anontgeo apbtogarin the

e P BREpOnh g PRl o B BTl i RO ©
mlﬂﬂﬁhyhmheﬂ il dethyl@néh'xadmﬁwwhﬁdx ey hﬁﬂiy]d’me tetramine, and
am no- p-nent ane, anpong ?ggwo For

n‘ﬁ%ﬁpaﬁq‘ﬁgﬂ i3 %Hﬁ%%ﬁl@&%t@v@&‘@ad? 1 afong thg sui gmines.

@&ﬁﬁ&%xﬁ&ﬁo@@@ﬂ ﬂo@;fﬂnﬁnes%ﬁ:‘ %ﬁﬂa@@lﬂﬁf Noups el be
as where x = 2, in a nolar ratio of about 4 to gbout 3

Aftaghed mrtbgw% ofrearemali areliphatiaring erichira suc&wg e- of
3% ? 11%5{1 clen t p é -?g%lgfg f én??lgl(réel@le §4§u§u Lbﬁa%glsl&ﬁ@}%gg%’ul}%’ rggi?lgm %’r orl 8

aluino-pomdntanesanemg oftersa

For instance, reacting a selected first acid, such as Cy7H;3COOH, and a suitable

selected polyamine, such as where x = 2, in a molar ratio of about 4 to about 3 at a
suitable elevated temperature in a range of about 120°C to about 180°C, such as about
150°C, for a sufficient period of time, such as for about 5 to about 20 hours or, as a

further example, for about 12 to about 16 hours, can produce a reaction product

9




further exanpl e, for about 12 to about 16 hours, can

~ produce a reaction product 9 containing conmpound(s)

10

15

20

25

represented by the fornulas I and Il wherein RL is a
Cl7H35 noiety. The relative ratio of the conpound
represented by the just described formula | to the

conpound represented by the just described fornula 11

‘can, in principle, be about 2:1. OQther ratios nmay be

f @aghibing comPAIMAE) Rpicv@itdddyith: RfmMasPMRAVAUESh R, is a Cp7Has
represented by 5 formula I to a conpound(s)

r &Y chregglative mig of frecompounghrepeesentaddytheniaet deseriberbformula X
T UR oA o DO R0 1 80, AR o
t Ranthergiton nfaly be teasible. Themiutieatatintofa covpahdEmep@santd by

P o R BRSBTS o
I eabb:tydio afitl @dpttfamieONt ai ni ng conpound(s) represented

by fornmulas |, and/or Il wth at_ | east one second )
or gani &ngppgdimeotadthnvegtion 15a fuidh susbtas @ poerdragepissien fluid or

Ok, GaitcfitrAS bhidNRYntEs e o BMBbu b &hR by FPmAG Y aRl/6r
obt al %on

all reactive nitrogen atons t n a se
miformutadl( or second reaction product) containing a

conpound(s), represented by formula |1] and a

oA =P EE R E e r R ol ofinfie compounpis)

Z edprd¥entédlby-forrhiR T anbloMNY wit¥drTeast ohe bbcBn@orghic Rid (FBCOCH) can
IV The | evel of acylation may, in general, be above

Rz

abotRndpgsd: olbsiserond erpanis agis may be i anaspountsuliiggn foacylgisgl
i i . ? 98 ! |§ 0 0 20

Egﬁgggg%fgégegﬁgecong g%%g% are ?ﬁ%é%%%?%%?ﬁ%ﬁg ﬁﬁ% R2

meendainiag a cathjpouRd(s) represented by formula IIT and a compound(s) represented by
formula IV:

E N\/\fN r'il R NC\N y /\/}/5 Ry
.\(R1 R2>/:\cj: jol/ \&\/\Ez o™ j0r
m and v
The level of acylation may, in general, be above about 0% to about 100%, and a further
exemplary range can be, for instance, from about 50% to about 100%.

Representative second acids are those providing the R; moieties. The R,
moieties may be independent of one another, and can be C; to Csg straight or branched
alkyl, alkenyl, or aryl, or heteroatom derivatives thereof, such as an alkyl having
heteroatoms, as one example. The present invention therefore also contemplates using a
combination of first acids. Representative moieties include those from fatty acids such
as lauric, myristic, palmytic, stearic, iso-stearic, dodecenoic, hexadecenoic, oleic, iso-
oleic, linoleic, arachidic, or a mixture of any thereof. The R, group may incorporate
hydrocarByl aromatic or heteroaromatic acids, such as 4-dodecylbenzoic acid, 2-

hexadecylnicotinic acid, or 4-polyisobutyl benzoic acid, among others.
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noi eti es may be independent of one another, and can be
C3 to C30 straight or branched al kyl, alkenyl, or
aryl, or heteroatom derivatives thereof, such as an
al kyl having heteroatons, as one exanple. The present
invention therefore also contenplates using a

conbi nation of first acids. Representative nvieties

i nclude those fromfatty acids such 25 as |auric,

nyri st Heterdafhl¥driveitives 61 RA%h fnclulds ©; §11¢2hl6r P 4RHRGS A81IA be
hexadecenoic, oleic, iso- oleic, Ilnolelc arachi di c,

oNM@P¥W9éhhﬂ¥E§ﬂﬂ@ﬁvnﬂﬁéF%of The R2 group may
i ncor pakak@odi &{ 8 %ﬁ.ﬂd‘: su%é apgf_)&;l}e%fa{?&%ém% fluid or

aci ds, such as %rg ecy enzo
h a)cemtemydm wdathicnnteing arechr nare dengauydsyefredentied be sahees I and

agkd anong ot hers. 10 Heteroatom derivatives of R2

include 0, S, N, and/or P atons as woul d be

under shqRet-tRinidAPSE: hikhird &fhtdining AapRlkds réite RO FoRMblas 1

of the invention is a fluid, such as a power

t PachH Fyithem Sinceps off subsifutedsanbysiride uehhase subined Sssiniiapid or
omyeﬁdmme%m&adm SR6GED 9911;.9@/ 84 bHGhY had 8.} %{Jé]ydnde

and” 5 TV." A post-treatment of a TPXE T & Saon
conp bcmm aneapnte;sﬁiafeadto fayylate alinat aportion afitiek fedctink hitrogens to

exc stitute ride, such.as a substjitute
<SR g S outids af RS S e NIy RSl By attls
aﬁnunkmqﬁummgr@ﬂa@mbayyﬁﬂm@mgqnlc acid or anhydride
may be in an anount sufficient to acylate all or a
portion of the reactive nitrogens to 10 yield

nixtzL@ of conpoynds that includes a conpouf
repr ghLej byv? la V and a qgﬁpanF
represente mula VI: V and The *Sid/
acyl ati'orfemgy, in general, be abov& 'a Wbto about
100% andga~Lyst her exenplary range for

1

I nst ance, fron1about 50% t o about 100%
Represent at 've of the sub&mﬂtuted organi@ aci ds and

drld .e those co r ond
PTG sy i e ahoE B e it Vole e dERdere ather
eaehpOhRhge @A Be, TaYindtalck e[i?dm ikt S96 t&iboﬁmiow ations of
SU|tabIe reagents The R3 and R4 groups can be

sel ecteprospniiva of the spbsties osganisgicigs ang anhygsides @R those

TR TR QSR BTk, TRCH Ky BRSGRR ey Y ependent of

o¢ac]2 Othpto Ialyha:uy refléad themsod! combpwliese suitablo utagérin €TtarRy and Ry

ACL CEN IR T TR
éﬁ%ﬁlgﬁéldﬁﬁijbl’éﬁtﬂ&d alRgl, adhyPRdicals or hydrocarbyl groups in oligomeric or
polymeric forms of propylene, isobutylene and higher olefins having terminal, internal,
and vinylidene double bonds. The molecular weight of R; and R4 can vary and may be
‘as high as 1000 amu. The R represents an alkyl or alkeny! group having up to 30 carbon
atoms in linear, branched or cyclic form, for example from 16 to 22 carbon atoms.
Accordingly, representative substituted organic acids and anhydrides include

low molecular weight, oil-insoluble acids or anhydrides. Examples include succinic
anhydride, phthalic anhydride, tartaric acid, citric acid, maleic acid, and
mercaptosuccinic acid.
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as high as 1000 amu. The R represents an al kyl or

al kenyl group having up to 30 carbon atons in |inear,
branched or cyclic form for exanple from1l6 to 22
carbon atons. Accordingly, representative substituted
organi ¢ acids and anhydri des include 25 |ow nol ecul ar
wei ght, oil-insoluble acids or anhydri des. Exanpl es

i ncl ude succinic anhydride, phthalic anhydride,

tart ar AGuitdblehosCirdathént ?éé%éiﬁ isTditic AHydridAREduced from
mer capt ogsucci nic acid. 11 A suitable post-treatnent

r Begeiatipsoflinspreplsiies wifhandcidgetahsioigliewsa iyrrezption with maleic

r eageme ' el el . |
o STIFEAS SRt e Raodic BF LIS B UTPARE s 6 348458
SB,620.486 SROAB0BTS, 03, L0 USIASSE034; 1238 AR, 676,089; L36,673; and

R Wt B et 530 498 R RaRaR) rereence
3, 361, & Snb@fcst o8 thk frveRoh i3 A HuidUéueR 8ap s @RtsnfiE%3GRd or

B1, herein incorporated by reference. An enbodi nent of

t fePTCPRiSE WBish cantaing prgj gy mosg campayndis)entesented by fvmyleYon
flyglv@r a concentrate, which contains one or nore
conmpound(s) represented by formula V and/or VI. The

fri ct i Be fricietinfrinatifa]s) dessiitred bboh caboideliaedconghesitiomsdnl the sense

C sitigns in the sense 10 that. they don)t e
R slonf Eomrte Fi Rt e e AL BRrORF s o ariatof s the
tlevalaracytation i n the |level of acylation. A fluid
according . to the invention can contain one or nore
conpouh duidraceding fathe I EROR cabentaEeitedl NYe oamewndzdiom

| b . et _ _ .
ek ook Rdch b At PR AR b SR RLIEE
acomiprtugdse Suitabksmixompoafiedspoungds slodkt, dt ilyanteamikiard of a

m xture of co nds represented.by forpula 11, a
raolpg s oressied B fprmpla LB Yo piieaieseyipd by formula
nibxd mtxeurebf ewaifoostiRdepreseripd by frhald Ty a inditifd bcdmpouids

m xture of conpounds represented by formula V, a
anRrFiﬁn@dgV f%ﬁgﬁo‘% a&uixtursof srRpEdyigpregmiad| by fymulagV, a
T 6 RnpBurfRPRRLBAESDy fol Rk 84 g&hlr?m &:liﬁﬂéhﬁd(ée) and

a conmpound(s) represented by fornu , a mxture of
depeseptshpy VI and precewpernd(s) teprekantaditiygointula Hngméture of a

f la l 1 xt f
SO Toori- BREERE R Bha gt p Binfortt asPrs oot Ty,
][aapixasemﬁ aﬁd):nrlibyncf(g)rrmréﬁnt‘dc:l b}cfj ﬁ)gﬁillf&f\rudxﬂl athomlpOﬂWIQs:) ﬁ’ébiieltslented
r a ose r rese or.mul as , ) )
FOTIA Y. AR oL SOmPOHTS RBCIONS HOSHEAE sy formulds T
e 8R1HVe d ni¥ b QS MU mBodnds rbm am¥n@ Bfdsdfepredentedt bg formula I, 11,

conbi nation of the suitable reactants and reagénts can
péageYkct ed to produce a

A combination of the suitable reactants and reagents can be selected to produce a

friction modifier composition that contains a compound(s) where R, is oleyl or

isostearyl, and R3 and/or R4 is an isomerized a-olefin derived hydrocarbyl group.
'Further, R; and/or R4 may comprise a moiety from polyisobutylene having a molecular
weight of about 200 to about 950 amu or a C;4 to Cy» isomerized a-olefin.

Compounds represented by formulas I to VI can each be borated, maleated,

treated with an inorganic acid, such as phosphoric, phosphorous and sulfuric acids, as
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| ﬁ'}

friction nodifier conposition that contains a
conpound(s) where RL is oleyl or isostearyl, and R3
and/or R4 is an isomerized a-olefin derived
hydrocar byl group. Further, R3 and/or R4 may conprise
a noi ety from pol yi sobutyl ene having a nol ecul ar

wei ght of about 200 to about 950 anmu or a Cl6 to C22

~isonerized a-ol efin. 30 Conpounds represented by

f-@dsoritbedsn ULS) PMent@ady. BaSA0M3E3 807 et7ed 63688 £ akPA857,014.
treated with an_ inorganic acid, such as phosphorlc

phos phBiedgee] ghdiscomponang ingacfinished gi-coptainingmopriganspission

g3 P e D TR R

* ofrbm @bmit & Irfo aboys SWeks weighhpercas.i Bor exﬁmphepthmnmmege:an

r om about. abqut 10 % nt). A
PERRF 8 Rhsise e enpoen s otauia R B8 g v
wei ght percent. For exanple, the conmponent can 5

conprlse a n1xture of conpounds represented by fornul a
Di spersants (G |-Soluble) In an

as pectm% agoplh:@t dfrﬂl?(&gf.'énﬁgn tﬁebﬁg& L &)n at%’a@lt aﬁfe r(])llz%luble type

| east one e typ |spersa
gquﬁamnmwhadasgwnmaﬂtdmpmmnmmw@mn&t&mxﬁmmpmﬂﬁanmmnmeﬁm;
suc i Ni C er-.10 1 de di sper.sant, ni.ch ba

& Piintont s s et PSR s S bPBPRES forns
tthaeﬁOfTher’tﬁ dispta@hntdbﬁ&ﬁrcﬁ afhids Qith @0k p&kerdrahdittisdion TMED
as a _power transimssion fluid, according to the

i G Atoe o the dpveption can Ve fpm 04 do 2@ wightprresst r@efhﬁl.ﬂhﬂs a
f bout
2%}%&1?1@ the SoiEBRIx gn%\ecl hepSHbhaBb& 2&?%9?(_)1& 2{%\%@ %ﬁt pRflkAPOU

0o about 7. t per cent
di spe r@hmlgblﬁdlyparmtsmm indideasidedidéspesavndush suspbeimimide

Sq‘i's? %1|'sm mneannéc%l 8‘[”%@%@ S ntag%g? gxﬁ%@&olypa?nsﬁe 1spePs%1r1t§am S
mﬂ&mybwbssm&a@udcuﬁ@aty&uﬁg: hith® aBLYsedld MgkedGEBESbAL €
d to nake hgdro arQKI- substituted succininm des.

& ydroraghyl-sihstituted suceiny aaviafing agratiuclude,

'Hﬂl@lﬂﬂé @81:’ llnn%tto AyBroRAbyllduBitfaich difeinic acids, hydrocarbyl-substituted
hydr ocar byl - substituted succi nic aC|J

rpenime antiygridesiithe hyctrmaetwl-s@nsuwtqdusucwnwdd hfdldss (espeeially the
d h

CE R SIS P HE Sy B A hiera b St useimc

anids bﬂtﬂo@st dechobf(et. hmomnmgmﬂ to Siu:bfbbn mrs)j tHRLRCi Ni C

TR eB b Shar: Skt oo oo ot

gorrpomaﬁocm Péﬁbﬁ:ﬁtﬁecfébg-}‘a £hzcAf %@&@W rb&txﬁ§¥t)ﬁ%l% or

nts. Hydrocar byl ed acylati'ng agents” are
Enyod palyadefinef aaprppma}t@mefepﬂawelgl@h%rmaiac ehydride. Similar

lat th I
SN ks AR SR ETR S5 BN b8 ©
usddtie} oxt amket indedioyhaltic ragda@mahs acigundlic raaaghmﬁcsaciaiay

nokude., But are, nel, limited Lo, mleic agid, fumaric

ethylmaleic anhydride, dimethylmaleic anhydride, ethylmaleic acid, dimethylmaleic
acid, hexylmaleic acid, and the like, including the corresponding acid halides and lower

aliphatic esters.

13




10

15

20

25

30

‘itaconic acid, itaconic anhydride, citraconic acid,

ci traconi ¢ anhydride, nesaconic acid, ethylnmaleic
anhydri de, dimethyl mal ei c anhydri de, ethylnmaleic acid,

di met hyl mal eic acid, hexylnmaleic acid, and the I|ike,

i ncluding the corresponding acid halides and | ower 30
aliphatic esters. 13 The nol ecul ar wei ght of the

ol efin can vary dependi ng upon the intended use of

the suippd iblbi@4 vt bthé oRAR YA VatEeper Y Gdh the infehtfed use of
substituted succinic anhﬁ%éldes wi Il have a

hihgsulestiftisd suepinde prhyeridas o Aypipaly: the substituted guceBioanbydidss will

. i t i, aj i d d
© BEAVE by BIRUEK Horon Bl B 15 466 BUF PRV M 8
hawbstitatet pebcmiambydridgs oseg tofaletobricadfly dibdisfeautts SAtypically

carbon atons.. Wth _.high | ecul ar i ght s ituted

S Bvg A EroRfRy Fpas ?bq%f 4B 5N calivndians o Vb igh pgiecular
NYERES suBMiteUficciiie lafig)dkiass, Wl Bt aldbate &I rB€Ltolfiber average
ol efins used to make these substituted succinic
afmelravipeeiehhiln) seqe breolafingiuged foanake thebd substiswed succinic
PR Yl AN e B BBl it resling
strah tleespodsmimyizative, of 1@v polepylhremaght atdininsmbmess|secteas clHykene,
nolelrati%rof g@%ﬁic anhydride to olefin can vary
WPBYIRS, f9d RRUEREY £ or exanpl e, from about 5:1 to

about TihmoleFatib @F mAkRMERhRiridE (PP vary vlid&lg. aledytvary, for
3:1. Wth olefins such as polyisobutyl'ene having a

nefepwle, Ho@ahept Siidp abait 45, orlpyeremple, Bpmabowdd to @b(gléﬁduwiﬂl
7 - t
oo e @ oficoHSRRE st Moo Bt o AR or 2080 500
t loetbout|760Q; onasn/furthatexample, bbow S6@ td abostt 300€ b It phet pndthe

e SS, (€. bout, 1.1 to out . 3 les.maleic . . .
R ER et RSP B ShErRR Shhgir g bE pasd i ihiomeic
aeXaysd) d.€l @b . 106 abbap B frioks _ﬁha!ldi@mhgﬂlﬁie_rpéﬁmﬂe&ﬁfbleﬁﬁ.a%é on

m xture. Polyal kenyl succinic anhydrides ma

b
- coRRAsTed eplaoanbydndsicry be waperzed;from é’ﬁlﬁ%sal“f}ﬂél @@th?%igtur@

convent redeei if i
Podr ogo ey IS By BRI nh BBSoRA BDaRalAl dbiific
swhydsles by using spgventisngd addueidg condgivne such amcataljticdyidsgenation.

I cGinim e canverted to al kyl
AR SHE ) ColtFRe PGB SR g P o e
pellyaidekylsuainipaley Alak Boydnverddsb pbIV&IRY1 sadtidif@ies USiRd finflar
an$ dri des enployed herein is generally derived from
ﬂB‘é&EéPP HONSyhi ch are pol ymers or copol ymers of 25
nmono- - -
ety enE LR P, ARG bl R O R e s ployed
iepiinip egnamly derived fadyopelydlcfins, whish erepo!lyueershercopatpmers obr

. b
SR TH e R0 R w5 Bt

The mono-olefin employed may have about 2 to about 24 carbon atoms, or as a further
example, about 3 to about 12 carbon atoms. Other suitable mono-olefins include
propyléne, butylene, particularly isobutylene, 1-octene, and 1-decene. Polyolefins
prepared from such mono-olefins include polypropylene, polybutene, polyisobutene,
and the polyalphaolefins produced from I-octene and 1-decene.
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propyl ene, butylene, particularly isobutylene,

1-octene, and 1-decene. Polyolefins prepared from

such nono-ol efins include pol ypropyl ene, pol ybut ene,

pol yi sobut ene, 30 and the pol yal phaol efi ns produced
from 1-octene and 1-decene. 14 In sone enbodi nents,

the ashl ess di spersant may include one or nore al kenyl
succi ni m des of an am ne having at |east one prinmary
am no BrsoHe efdpdiblcats Ghe AdATed digpersai ha¥i i@ AU Br mbRQilkenyl
al kenyl succi ni m des, maybe forned by conventi onal )
metcRtERidesof @ap aginehaving aklpastongprimacedyino sipup canaple of forming
aphyetal S8up. af'ﬂe(%keg 1l sHeGiiftdes g'bg £k g)?Ton%l%tioanlgﬁetﬁods

al kyl ester wt am ne containing at” [ eas

psuciras Yy bestinpargalioanyl suttivicahkelniye, acidyel-esiar, aaitthatide, delower

be ma readi | v, by. heati a m xture of polyol.efi
PP RS E TR o R g ST Phergiey e Bropfe Theaifeny!
palcyialcainhyiiride yhah ®e trapOteAdiBf byHeaG RO KIRE offol ylefinGME naleic
mono-ol efin such as ethyl ene, propylene, isobutene,
aﬂﬂl}’% tp pheut 1856744 & %hﬁm&wlefmyé@@ Rebmese gF egpolymer of a
WRinPinohdloffif sich t 0
deternfneg bysgeﬁga%gEggpﬁgg?i6%6@%?%ﬁ§ggg$§%%§ %5§mbﬁ
Asrierege moldcular weightiie thempige pé abauh3d0op abong 3000es dstietreined by gel
dj i ncl ud that have at |east one prinmary
a éﬁg&gﬁgﬁanm‘%%Wﬁ%gﬁ*ﬁbact to forman imde group and
at | easiires ehizH dialyibe eablogéd MEbMiAF the ashiuRS dikperaant Relude any

gr o and/ or at |east one hydroxy grouF. .
Fg‘élﬁflﬂ‘glg%ﬂt S84 Q8 PERARIATRIRO £5ouP Wétich can react to form an imide group and

Nt TRk bhk 285 ERANGHh AP %COIMM? glﬁ%ﬁ!ﬁ gﬂcﬁ’cﬁad?% t%H%: f_?ﬁiroxyl

N-am nopr opyl - pi perazi ne, et’hano N- et hano

eIyl dirpiseniative examples ihdudq: Rémedyl-pmbirediamineed- may

i Ky: | yanmi nes.. such a ropyl ene
d&?&%?ﬁi“ﬁ‘%ﬁ%rg%gyﬁ%%"PF‘?PXEPIH%WB’ eﬁm?olan%}ge,%neﬂlanol—
dethyldnediatmitiey irelrtag kike. am ne, and

tetra-(1, 2-propyl ene)pentanmi ne. A further exanple, .

i ncl udéf‘éta‘leﬁ gmgt%wéﬁé g6 @&lmlmyweéwuew meryesidanipe,
biplopledcariafting BQ1 biabiyfdne tiivhD, afl te%‘-?f,f—bfb meﬂ%ﬂgﬁa{ﬁﬁe. A
i nteger fromabout | to about 10. Thesé |§clu e:

eforherenample ieludes theiethylmd poyanings avhicheag bEdo)cted by the formula

CHEHORRSILE (ELRE el DL o B Tb A A T R Y L2

i inclixdecliethylane diamines dichgleao friamine BT A ) afiakylond tstrivhiae (TETA),

| ye of i Xt Such . et .
TR ent BentitvBe elPhMadt el ench S ming CRHEDSRe ke,
tiREMdin@Mi @4 BherRMn #hichl k@i w&ra'évaﬂ%fa{édmgm. Such

bi s- al kenyl succi ni m des. Commercially avail ab
ng pelyagies bave a@rigiant amias Siony alcereh aidrso they anayfomumono-

%_I]]%eﬂ %zﬁ%ﬁd@%@%ibﬁgﬂﬁ&g{sﬁ%ﬁhﬁfdeg p@&jxﬁgrciaﬁy 8@&1@3’16 ethylene

noe erazin
polyamimestiatiresoatyrophipim ipimpaanamis dibfdnehed species and cyclic species

B R R

bis(piperazinyl)ethane, and like compounds. The commercial mixtures may have

approximate overall compositions falling in the range corresponding to diethylene
triamine to tetracthylene pentamine. The molar ratio of polyalkenyl succinic anhydride
to polyalkylene polyamines may be from about 1:1 to about 3.0:1.
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approxi mate overall conpositions falling in the range

corresponding to diethylene 30 triamne to
tetraet hyl ene pentam ne. The nolar ratio of

pol yal kenyl succinic anhydride to polyal kyl ene

pol yam nes may be from about 1:1 to about 3.0:1. 15 In
sone enbodi nents, the ashl ess dispersant may include
the products of the reaction of a pol yethyl ene

pol ya Mﬂ@me%nﬂ)oduﬁehtselhb Hdh!%@@dl&ﬁs‘éﬁfﬁﬁjﬁn&ﬁde the products of the
tetraethyl ene entam ne, wth hydrocar bon

s Gestion afpaalyehylsaspalyaniag ied- @veﬂanaa@nermd@w@byylene

|
ARFRAG Al Ao BRURLE bl R Ep AR 0P At
pmaymmdf eyyplyokefineuch mpoﬁnﬂwnteme;i of suglalge moimiﬂen Welght, with an
an i.d nalel aci d ric he 1 ke,
e o R die B aggP e ze el ntidenielet sci
P@Iuﬁﬂi@aﬁﬂ?@r thdlille, MER AL S@xtEkh bRt hidrdfeR abstAscel.ne
di spersants, descri bed ereln i ncl ude

N- ar y| Peresyings {befiasgalspesutiablainprepaang the dispersants described herein

Ns %&ﬂﬂﬁﬁ

I\I-H%henﬁ)/dl ZB? Eaﬂgweny%lﬁn eﬂ ?%Hl ep . glenﬁdmfmlges’ for example,
p %Whﬁﬁeﬁpmhaedlmn@i N\plghelal3 -pha]yﬁnediﬂmne and N-phenyl-1,2-
phenyl engdi.am n othlazoles such as. am not.hi azol e
D By T AR S BB Rl S paothigecls
aainfiobénkythialiaddl€)afd aditoRRe & 228k CAnsiS ocatiizbled; BRARoaRIoles;

am nopyrrol es; an no-indazo] i nones;
aAPHEREF S EBInPiadage! @gneSa%ﬁnﬁatpa@rﬁmwtﬁ% amineneriFagingsy |

' M l%lda%dl@ s&ﬁ ag‘l %&ﬁﬁz gﬁﬁliazoleml l‘é%ér;ﬂ]n%propyl)

1-( -anlno rop azo am noda
rmméﬁmlq, Qﬂﬂh’l awqmﬂrmamphl@m 6|ayhi)10pmp)p}mbnph@mc These

PR A0 BBAT R b TR Bl St e s 383

p Shc;hemﬂyam&le@ aih ;ﬂbﬁﬂd: glidlitielali beh it budh @B aifti-tvéar aBdl GltioRRlancy, to
gﬁ agﬁr and antioxidancy, to the final products.
A ﬁP UCiSol yani nes useful in forn1ng t he

hy dr 0CRAdMdraBpiodntihdstu@ehul 1R Wik dIk ARG afbyx Hiftituted

pol yam nes having at |east one prinary o seconé%ry
a?ﬁcwngfl@wpﬂluc@@omum hiviegsat legsteont primpayroy seeoidaoy gniva group

5, fgﬁé’gg)h angla& %’%&B gl%gg E"F_t!l}a ecﬁe g-{) @ik @1@ . Patent Nos.

phbya9hinad 5;75:,51.21 eExskmiNleblof :Nltable polyamlnes mclude N,N,N",N"—

te enetrlan1n two termnal tertiar
%@Wﬁ%‘lﬁﬁ L BRI e %}salﬂalgrsyom %%%(

NsebbrfaryMmihcroas| KN, NrvalekiBneh il At RESnds QB terminal

term nal tertlary am no group, t\NO i nt ernal tertlary

al§Ttieey B FURtAO tHenal deriary ammergrerps pndherierterndl grivary)amino
" p ] t

A3abiey 2‘3 V2SR AL RS R Pk i

agrowy tge mteasal eemhmmmnb %rmfpmid e tomiat secammngn@gmp),

D T

D(Fdfﬂi&ﬁha@mrﬁ Gﬁﬂi&@r@uﬁ%d'hk@&nﬁﬁbﬁﬁ@#%&em%@ﬂﬁl Brdup@are
a roups are
the gamegor different and typically contain no more than about 12 carbon atoms each,

and which may contain from about 1 to about 4 carbon atoms each. As a further
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" the sane or different and typically contain no nore

t han about 12 carbon atons each, 30 and which may
contain fromabout | to about 4 carbon atonms each. As
a further 16 exanple, these al kyl groups maybe net hyl
and/ or ethyl groups. Polyam ne reactants of this type
may i ncl ude di nmet hyl am nopr opyl am ne ( DMAPA) and

N- net hyl pi perazi ne. Hydroxyam nes suitable for use

hexfigle, ititcé Mﬂﬁ SRR AP IS meflyl SR ERYIrolR! PRB4ine reactants of
cont ai ni ng a ['east one primary or Secondary am ne

c Hpsiypemay lﬂleblé@ dimeghylinigpprapylamdne (DMAPA) and N-methyl piperazine.
h y d roc ﬁ&%%y%ﬂg&tsﬁﬂa% eefgr Eslé %811 eﬂ1[ a I d mo (r)un % (ﬁlgonelerﬁ or

Exanpl e roxyam nes “Sul
i pallyonehes calmmngtah}ﬁhsﬁebﬁmﬁhaﬁbmwnﬁﬁﬁ@mne capable of reacting with

AR By O it BT S SO RPRS G oxyamines

h@aa@matf&ydssﬁ&e@l@m&wﬂo@&yﬁﬂﬁﬁmﬁmklmgfo or
HVDA- 3P0) , . 3- am no- 1, 2- pr opanedi ol ,

tﬁmslealgmylés@shmlﬁymy m@ﬁmmandleﬁ:aammiDﬁAl@mﬁaﬂy

ﬁ@%ﬁ%@ggﬁ% =su E?Ju m%l%{]cm ni @IQ acl Ager%%rh})%rDA 12F0), 3-

rrm;ainbdr@}profpmmhoh trésiydiaxymbihydmindmhélie land Araitihed ,3-
exarqé]é:g'ID f anole ratio of amne to
-substituted succinic acid or anhydride nay

range Tﬁé}m)l@ Bastof dmbredo h &:QMI-subgﬁtQtea suc@ﬁc-raﬁf%l or anhydride

f or egoi n% di sper sant mag post -treated
dmapEANER Pmr?h@él litg pboug 3 fitp I@Oﬂ@ye&aﬂmhftqfﬁgnqlm@ho of amine to

TR Rl T AT 48 P it i 3604 150 ou
o2.08y treating the di spersant with nonyl phenol,

formal dehyde colic I d as, descrj. bed, for
exarrpl’gh %’ﬁ?g?] gls h?aYﬂEPCbesﬂ%% trepged dispersat maglg fofi ch
basepth Bjaﬂéa‘iﬁglﬂﬁ: diRYrs & with hRRGE AdDdRIQEY BbricOlcidid dedckiséa,
phenol , BI cally_having a |l ong chain al kyl

s%?ﬁntﬂlfe onlaterd Noi 5839393 er hyﬁ@a@!ﬂg th@filépeasanbmt ic
ah SSINERS, tgﬂﬁy:i(ﬁlgd A o? %a@nglcaaggl% ddse 8 %Jmn]plé: % B patent

atoirs (especi a ehyde érl vat I'vés
t Ner%eBf7)980and pol yani nes (especi aI I y poI yal kyl ene

| Ma hi
By s or LaHnich Hore FH8MR Sing od SRR TR E S B 2B phsaot,
niypiadilyHaog btldrprehaih alkgr@bah@annomﬂ&e hﬁg a¥ilQdie %i:lbféfd dliphfr
ag‘?nol wi th, from about about 5 nol es of
f ket cAYaiamg frpny '%b@m ]a‘B@B?UfG csrbpa a@mg (especially|fegnajslehyde

I
0 A B I8 9,
b@amhbsél\@emplvb@e ﬁshl:eﬁs @mmaam iagibk forped by edndensing about one
pIﬁ&lEuo;Lr&%HJ&{ gf%ng chain ocar gﬂ-&b&%‘[ﬁeﬂbl with from about 1 to

about 2.5 moles of formaldehyde and from about 0.5 to about 2 moles of polyalkylene

polyamine.

Hydrocarbon sources for preparation of the Mannich polyamine dispersants may
be those derived from substantially saturated petroleum fractions and olefin polymers,
such as polymers of mono-olefins having from about 2 to about 6 carbon atoms. The

hydrocarbon source generally contains, for example, at least about 40 carbon atoms, and
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30 such as polynmers of nono-ol efins having from about
2 to about 6 carbon atons. The hydrocarbon source
generally contains, for exanple, at |east about 40
carbon atons, and 17 as a further exanple, at |east
about 50 carbon atons to provide substantial oi
solubility to the dispersant. The olefin polyners
havi ng a GPC nunber average nol ecul ar wei ght between

a QQMFUI@QQ:XQ{HHE afp b agmg 38 c&b6n &Hﬂn& r@wﬁ@srubﬁ%ﬁﬁptﬁﬁsomblhty

reactivity and low cost. pol yners of
e dispastant UThgolefiaipglymershaviak Q&P&énmd aveEgp erml@maywaght

but yl
S N AT U5 5 AL GOE HARon
r adst.i Hawevet, pslymessrof h@heﬁmhib@ldva\rﬁghcbantamexedmip Expialls

may, nni ch base ashl ess di spersants fornmed b

caﬁﬁghéwh%caamma%arﬁﬁp% tylgn srphdgrbmsrymedsdromn a
hiiifee JF ReBinerRWAS b kA shenol with fromabout 1 to
about 2.5 noles of formal dehyde and from 10 about 0.5

to abobuitableidanaichbhsqrlivpyrshndymenbe Moinyienbaseashiesy disnersants
p%r%mégﬁotng&%?lgraﬁg\ptoﬁe ol a? @xl%hg a&? 01‘ IHI? &l%.l}l h%%?ocarbon-

di sper ning Hasicram ne
gsubstitsted phienol witls frbm kmbbutzl ito gbegit DY ﬁxsole(sfotﬁ forgideiplde and from

g?nda§gtalkﬁu%ﬁ3%$ ﬁ? hﬁvkmFPSW@%ggfédaBSUt 8 carbon

i Nt er pRYIYRES oi)@fﬂi‘i?eddﬁﬂe%ﬁﬁty Qflia%%s R AHIRE 8isSdGRts@fe polymers
decyl nethacrylate Vi ny 15 ether or relatively

houkainipg kasisl aminegpysand Dﬂgﬂﬂh@}/ izipg graupsrfon gudurpl¢, pendant alkyl
a oﬁjﬂg@fa@ﬁg% ast Q\{Hu{‘é’gzll#éy A4855Y S8 lﬂﬁénatlfﬁ%é‘ﬂﬁﬁ&ﬁed‘ﬁyu s

am ne ersants are se
F’mteemﬂymhs fonﬁﬁcBﬂQm 6’518011331;1(#163151%56@ as dé@iB nﬁ:ﬂﬁcrylate vinyl decyl

19 56 666, 730; 3, 687, 8 0.
SFOEFS aiwslashﬁ’&ﬂi?}%%ﬂwl he‘reﬁref wﬁ@ fFTY atés and
PahTky &yIMIRIR] Bxddifles &gﬁry%ae B¥lyarfin® HRpdrSanGAFRLEREN in

of the olynerlzatlon ct of |sobutene and a 20

DU PRERNR. BAI06a% DLR0CH 1% 0aBEB56 PP B G T SES AR; and
P .
4 Boyp oy@m ﬁc essésgmggmdﬂa@ﬁydr&é%{bgg@& ﬁegaé;l%rem the

producti on er sant’s as above
ail}drdcmbwkgrommis bbmpc@se@ 1 tht palyneriatien proflucanfiisetueene and a

AR SR ey EL ST e S BReR gl o be

fieg€goi ng types |s descri bed in such 25 patents as
U S. Patent Nos. 2,459,112; 2,962,442, 2,984, 550;
3, 036, MgBodsfortBgprgdustion gf a%@swwersenti Fodeggibed above are known

e 0 8080 e AT o GRS
$,}’2®§SIS3®’W&M®JS31@E§$ @Bpers&tsadflhﬁsfﬁﬂzgoﬁg 8/P6s & AiFscribed in such
TS AT e it Hheob TR
R, 6655 1658)1 72389238 1 44474 3,202,678; 3,215,707; 3,216,936 3,219,666;
3,236,770; 3,254,025; 3,271,310; 3,272,746; 3,275,554; 3,281,357; 3,306,908;
-3,311,558; 3,316,177; 3,331,776; 3,340,281; 3,341,542; 3,346,493; 3,351,552;
3,355,270; 3,368,972; 3,381,022; 3,399,141; 3,413,347; 3,415,750, 3,433,744;
3,438,757, 3,442 808; 3,444,170; 3,448,047; 3,448,048; 3,448,049; 3,451,933;
3,454,497, 3,454,555; 3,454,607, 3,459,661; 3,461,172; 3,467,668; 3,493,520
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30 3,438,757; 3,442,808; 3,444,170; 3,448, 047;

3,448, 048;: 3, 448, 049; 3, 451, 933; 3,454, 497;

3, 454, 555; 3,454,607; 3,459, 661; 3,461,172; 3,467, 668;
3,493, 520; 18 3,501, 405; 3,522,179; 3,539, 633;

3,541, 012; 3,542,680; 3,543,678; 3,558, 743;

3, 565, 804; 3,567,637; 3,574,101;: 3,576, 743; 3,586, 629;
3,591, 598; 3, 600, 372; 3,630, 904; 3,632,510;
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33 $@"aé%sé,5673637736 534 701 s 5@6 m 3@@5,6293 375@6,,59&3} 600372;

S8R es et I35 0be eyt sl oo

33 9EB333608 70483085 0,72331277; 3,329841; B4A5,480;,3520882;,3,736,357;
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43 @%)47853l862498117§ sPAGI9; 3@0@% é@@ﬁ 4§0 3343 8b8:3,950,341;
4,485, 023: 137,980 Re herei n

| Wk 96 %.%7&5@3 50855 P ORGAER: 39k 0k 3M91.89%14,096,089;
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( 4321?4&315@35%950514;,&82&’5 8j1372805 ant Ré26433g hdraimiimcorporated by
f gen and/ or at |east one hydroxyl group in the
such as a succinimde dispersant,

succi U@i@)ﬁﬁipw oF R ShitAH ashISCRdpBisnt @S R¥ratel &E’&fsﬁﬁtntBorated
succinic ester-am de 15 di spersant, Mnnich base

dlispsepriamay beformedipreariaing droraiaghin ssblespabisppiant having basic
drhé&\%ﬁ S6dbr at 1%%&199?&6;5@ ﬁhtﬁi@ mibREGe! Qbn ROJ s%@&%;g@e
the or a e be

arious types d| spersants escri
abspesany wcdesade Giegkrsant, bnesnud:mteedlspeh@ﬁt, s chi/csRBGimnide

Sl Mt Gt Sy gy B opianines g

MASIs IR cardbehibd £6 Borodatthg thedhBiouspbsbf @'ﬁ?@s@&?perﬁﬁts-rh e
bor at ed di sper santedrrl?“{{l ncl ude a hi 9h nmol ecul ar Weég

dlesspidpd ahove picdgicah B RstanbNos 3OR7 P 2R02 B2
o FpesS g4l ?J 3 41'6103 §t é?%os”és#orw 3.5%8 6is. B%"S? R36.AS

anot her’ éxanp bor’'a di’spérsant ray i hcl'udé
f3r1ﬂ&x5§6,o?u’t'18(.668 MSS%Dde‘ie@ﬁ%ﬁ boron. As a further

SEU TN TR e R Y T

- twith Hmm:ﬁdue}dthdﬁ tapBsraiad ﬂlspasant ncludeepfts aoued wabm uf b&mz SAs

to about %O/fboon As a still furth 1
&R |eéa1nPlﬁéh Fasgdehispeppra aydnsiede figm abauf Qraéwf Mﬁless of

BRI AQ. a:?tfﬁ'tﬁc? cRARRI, R bz)rd%d dl#b E%t%r VAR udE Hondl hl?tﬁ?ﬁ Z gcgte

may be di ssolved 1n oil l e"viscosity
@bOR QoW et bprons H@@n@h@@xampldshssb@mdd tlispersanhimasicighe from

\%&l[;]’ﬁ g?% %cg %ioug%if % e% t%¥§ : r?{l Zé% g étﬂf‘ﬁ%ﬂer%%mﬁﬁeﬁﬁé‘ Bdrated
dispersant may include from about 0.35 to about 0.7 wt. % of boron. The dispersant
may be dissolved in oil of suitable viscosity for ease of handling. It should be
understood that the weight percentages given here are for neat dispersant, without any
diluent oil added.

A dispersant may be further reacted with an organic acid, an anhydride, and/or

an aldehyde/phenol mixture. Such a process may enhance compatibility with elastomer
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“silicones, polyacr

antlf am agent

30 A dispersant may be further reacted with an organic
acid, an anhydride, and/or an al dehyde/ phenol

m xture. Such a process nmay enhance conpatibility wth
el astonmer 19 seals, for exanple. The borated

di spersant may further include a m xture of borated

‘dispersants. As a further exanple, the borated

di spersant may include a nitrogen- contai ning
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ates, surfactants

o@nEheciakiparailang. antlfoan1agent in the transm ssion

fluid fornmul ations descri bed herein my range from

about 0.001 wt.%to about 0.5 wt. % based on the total
Wah@fohmaigehds e fornulation As a further exanple,

e present. in an anmount from about

b
0.01 wiSom Bm’a%@?m@ afluigh acogrdipg torfhe PERITY AYEntiQaERR ingluge a
| f3au QEBLIRRE %ﬁ@m ShotRALdnPohER @&ta&aﬁﬁe G5 thEBYm ]{9& ifions.

i ncluded in'the conpositions. Amtlox ants inc
p%mnhblt@ﬁ miap e srlerted from gheones palyiarglates tsindactaignarsl, the like.

sﬁ{ aﬂ'L l”{zﬂe& ﬂ%oﬁﬁé ok ﬁﬂh& R g asrslltos g]éu(ﬂ?) %éoﬁ% ﬁ?sgnbed herein

angy mgfdiamﬁ abdun 800D &t. 2, t6 al6biut t) S wit%)bisysdi pﬂ thia@dtal Wdight bflthe

{ t t 0 but ted ph I
ggox Lﬂiritle({?le A a%fpiﬁ, L%B%%%gﬂ% mgy Q Sregent i an amount from
%béurﬂmtww%uﬂﬂ Pwogli -tert-
but yl phenol), 2, 2' - net hyl enebi s(4-net hyl6-ter

t-butylphenol), n1xed nmet hyl ene- bri dged
Antioxidant Additives

In some embodiments, antioxidant compounds may be included in the
compositions. Antioxidants include phenolic antioxidants, aromatic amine antioxidants,
sulfurized phenolic antioxidants, and organic phosphites, among others. Examples of
phenolic antioxidants include 2,6-di-tert-butylphenol, liquid mixtures of tertiary
butylated phenols, 2,6-di-tert-butyl-4-methylphenol, 4,4'-methylenebis(2,6-di-tert-

‘butylphenol),2,2"-methylenebis(4-methyl6-ter t-butylphenol), mixed methylene-bridged
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20 pol yal kyl phenol s, and

4, 4" -thiobis(2-nmethyl-6-tert-butyl phenol),

N, N -di -sec-butyl - phenyl enedi am ne,
4-i'sopropyl am nodi phenyl am ne, phenyl - a- napht hyl

am ne, phenyl- a-naphthyl am ne, diarylamnes such as
di phenyl am ne and ring-al kyl ated di aryl am nes such as
ring alkyl ated di phenyl am nes. Exanples include the

Sh&yaIRRIph¥noN, AEES, 2 dhibBE LAY % DY @19:1)01046}@% Sec-butyl-

blsphenols and ci'nnam c aC| derivatives ‘and

c bignylenediasmiae, insopaafylamimiidéiphenyl amine gfhemyh ol rophtt plraming phenyl-

et TSR it Sy SRR BB 5P 5 dEE R Bpies

t kl&htaﬁ)h@ allvbigh ﬂlpﬁénytdnﬁnésl Eixainpitointhietht sBrical$ hﬁdered tertiary

xa i.dant npy be present in
fed phigioln {;WJI@ Gjinarmag; gl deaavesansl sppbmggionghereof.
A‘Fﬁé arfidk oMb HME i the frhddintsToR TRREohpBHHRE UedAb&thel&n may

the present invention may include one or nore rust or
cEREDEPD ﬁqu’q Ri0itq dhoyt 1 0Suie P braedeon the total welghtief the fluid

r
ERRAERIGE S 4 G G S B0k B Mt R 3 Wiy g apout
a&ﬂdﬁ‘%Eod&mﬁhOmm960|d and dodecan0|c acid. Suitable
pol ycarboxylic acids include dinmer and trinmer acids
such as are produced from such acids as tall oil fatty
aghfRusPh@iiivaci d, linoleic acid, or the |ike.
AﬁﬁTﬁE?“U§€TUT’type of rust inhibitor may conprise
al keny fluigh sempasigonaasterdiag i G keesst inyagishmiay feghideding gemore
Cﬁ%{ o?%blg&ﬂnrlﬁlhpzlt&g rSsucﬁ Hl%ﬂ: ’1n e n?gﬁ%% g ic a01ds and
t'et rapr openyl succi ni rap ropeny uccini
apd‘lyudrhodﬁ;c atceb.r EM@&@Mf Smt:i)leﬂn@oamrbcﬁkyha Bcids are octanmc acid,

LG P S A Y ARt e st and

Adnmr BE@S subh & #e ﬁlhmce@hﬁm@ﬁaﬁsoﬁs@ﬁ tall KW} acRIdCAIEIR h&d,
aci ds hawn&ls about to about 24 carbon ‘atons in t he

alinedsis acidy op e Liks- tzﬁncallleé seefuldypad shiphibiier mpsotopupiriye lkenyl
%Eg@cgﬁh%g@hﬁe@%& 1.9.1:I aﬁ%L a?g g&‘posioﬂrﬂﬂmn{o?g s%cfl 0 hﬂ%?ample

ﬁcﬁmﬂmﬂwcamwcmowpquq&&ylsmhncamhgdhidmxgetraiee&y&mcnms acid,

RO RITEER, R TP R R0 e cGa Ryinic

tzimﬁycﬁ‘ﬁfe and ik [ieeAlsh kexful Wad (B¢ hat &tegf oﬂaﬂ&ﬁﬁ shatRBS acidshaving
connerciallﬁﬁavallable M xtures of such rust or

PGS ghout B caberbtemy igthgyalkenybgrouprpith alspholit sugh asthe t
lcbR! Ot sififaBle iR BB SibR it fsqncfh%f O'-E%leﬁgﬁ]ﬁ acid

escrlbed hereirn may range ron1a out
Shosphatespapancsrbobyetholdated tathpaaighich of ethdxylatedramiheat i on.

3e9h0%:)[rlated phenols, and ethoxylated alcohols; imidazolines; aminosuccinic acids or

derivatives thereof, and the like. Materials of these types are commercially available.
Mixtures of such rust or corrosion inhibitors can be used. The amount of rust inhibitor
in the transmission fluid formulations described herein may range from about 0.01 to

about 5.0 wt.% based on the total weight of the formulation.
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Antiwear Additives The antiwear characteristics of a
finished fluid optionally nay be nodified by addition
of one or nore supplenental antiwear agents. The

suppl enental antiwear agents may include

phosphor us-cont ai ni ng anti wear agents, such as those
conprising an 5 organic ester of phosphoric acid,
phosphorous acid, or an am ne salt thereof. For

em@mmhgrAHh@w@posphorus cont ai ni ng antiwear agent nay
i nclTude one_or nore of a dihydrocarbyl phosphite, a

tri hydibeantiygir sheeiptisticeo! afiinishey nid optienally play bp etdified by
I a s t her.eof
o BT SR ool SRR i b DRl Bt
r) hmﬁm@uselgdﬂfic})ﬂfjphgmcaﬂmhlé@ anhtiaepe glgenfﬁﬁsmh Bﬁlhgﬂ.’,e:oﬁﬁmsmg an
east. one i bu rogen .phos ite a
L et Ga phoBhT IO By i P17 R agis Sph BepAL. For
T BRIIAb BB RhiRinE dntiiiat mATRALISERE d? rore of a

present in an anmount sdfficient to provide about 50

t 6111&@@9@35 ebosphite; 8 triwrosgrbylipbaspbife, weliytrocarbylphosnbiierais
o i CarD bsph B TR Akl ot i B MEHOSls hepeof. s

b irtheesemplej the phmgplnmumctonmmﬁﬁg antiesedr abent magr\tmcdiﬁieablaaﬁt one of

13@3‘%?3 f8% Aoy P%%agv B sahsuiturred AT Lygrﬂ%geamhﬂe

trans n‘[ﬁph@%bhf)fddlcgntﬂﬁﬂlglaﬁﬁ\bébﬁl Bgchnf A8y BOFdenPin A afount %0

to about 5 % of the ghos phorus-'cont ai ni ng

arkificient fo prgwde o SGiorhent ﬁ@ pafss@ﬁvmdlloqbyewqmm/@f phosphorus in

R RR gt Aa R o 6 b e e Sollin bl

a@nt mayse mesemxaaqnmaount hefipentes provide stus $5M0i0 af)dml B0 20ts per

| ud bout % to abqut, 0.2 w. % of
DRt VR o BRsae G hoep e iiidy, | & bt
0 4 W The¥poRr @ishisioR thdQﬁayelmﬁhﬂefﬂ:tfnh gkt 010 PUA. YA 1o about 5.0
hydrogen phosphate. Col orant (due)ln sonme enbodi nents,

a%- " WWW@OP@WEW@@@E@M Ay 2 Artherexamnle; e pover
trardmissidh ﬁﬁﬁ% g[ Htil lMFonk E%uF 0.5 o ftcg&toﬁ% ?Wt % of the
character. ra yes are use

y, azo cl ass such as
hOﬂﬁ@OEwgmangmnﬁﬂmmmgﬁuIAs@o@mmph ﬁﬁ@m&aﬁnmaﬁmsmtﬂmd

| t
Bt et KR apoR i B oo b ot o EBPB T Bicosenghespbteor
S wet% toodbolyes &t. ash arflat edlif df atsslfilrideddibuty FRfdrebeh ph@bhdte.
transm ssion fluids, Automatic Red Dye is preferred.

Dye is present in a very mninmal anount, such as about
wgo;ﬁt@@_rt 300 ppmin the 30 fini shed fluid. 22
rroston Inhibitors In some enbodi ments, a fluid
accordhﬁgn¢@mmh@ngn%géhhhkﬂmémghnmepmﬂmtmwmu@ecmcmpbé¢a
F%Hr%ﬁ {too \Sn!: 1?12 %lpfdt gJet;éﬁtaﬁe c aargc‘!teer GaR gz, 428 class chyes are used, such
as C.I. Solvent Red 24 or C.I Solvent Red 164, as set forth in the “Color Index” of the

American Association of textile Chemists and Colorists and the Society of Dyeis and

Colourists (U.K.). For automatic transmission fluids, Automatic Red Dye is preferred.

Dye is present in a very minimal amount, such as about 200 to about 300 ppm in the
finished fluid.
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conmpounds as thiazoles, triazoles, and thiadiazoles.
Exanpl es of such conpounds 5 include benzotriazol e,
tolyltriazole, octyltriazole, decyltriazole,
dodecyl tri azole, 2- mercapto benzot hi azol e,

2, 5-di mercapto-1, 3, 4-thi adi azol e, 2-nercapt o-5-

- hydrocar byl thio-1, 3, 4-thi adi azol es, 2-nercapt o-5-
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hydr ocar byl di t hi o-1, 3, 4-t hi adi azol es,
Z(thgﬁﬁhugmggﬁgbylthio) 1, 3, 4-thi adi azol es, and

, 5-bi s(hy rocarbyldlthlo)-l 3, 4- t hi adi azol es.
SU| t abfteso eﬁr?ﬁ@aﬁlé@ntsf&ﬂlu@ accpriingiio thepresgit ArNeaties as inclide
n
COEE losiOIGBEE sttt b sbffodth bl B syeh, o
to@yﬁnmﬂa&ﬂhmﬂﬂmﬂmmaﬂ&;QMSMEhwmﬁmaEquﬂ&uﬁhwﬂsmamome

5: hi aI vidithio)-1, 3, 4-t.hi dlaz ar.di n
2 il BlPniedte ol Btk il 185 Rt Gocipyitmasie, 2-
| ﬁi&rdaptblbaﬁzoﬂﬁ&ate A8 dihdryto-PB, mthlgaa&ioye D@&r&@ﬁﬁs used in
nﬁch smal | er treat levels than the levels used in the

BRI Ithigyleh dpiazsles Phapreeptentt efrsapyllébiorled Athiadiazoles,
anbinERYdr &5&9&&5} £8 4GRS %d s ﬂlghg B% Ailr) 1V§,Lh

relatively high 1evel's of sulfurfze
| thafidoaoles S‘latnblﬂ admpaiinds indipds; the 1 Bidatliadianilessa awsber of which are

ey e o A el g benb s fpeais

P&ﬂ)&lﬁiﬁzd}bﬁnth al E@thﬁﬁﬂzola suCA Qs 32 bes(ﬂkﬂ@@n 33 4—thlad1azole
2.850,.45 2,910, 439; 663, 561; 3,862, 79 and

3Regplingdalky ldh@lﬁ%qleSFfor iagineBHPF9rbipibikion; th gdditive
aﬁ&ﬁb@lﬁﬂastb‘eeﬁ Red B ﬁé&%ﬁnaﬂ MBI tﬁﬁ'ﬂg@lb L9 g§eﬁ in thF present

friction nodifier conpoun represente
- iny¢ntion tednhalve\extrenoy prassyre@mhmtmcmr pzrnpemﬁess{whdm uskd inct i on

RS v o G B SR i Bl B el . e
Elgﬁmllnamyzcﬂxfs asagbhex@nﬁ@mﬂlfemsat&@mhmﬁﬂd Al SarBdSIEdlsulﬁde by
ated or 25 et hoxyl atty am nes, amd
b aEs R U Re D oh PTRNSR L TINSE: B b5 ke
d@vm@:’,we%%s@bwﬁ B@b3,96Y; 5RE?, f79895§d3§$d5@e such

conpounds as aliphati ¢ am nes$ or ~ ethoxyl at'ed
al i phatic am nes, ether anmines, al koxylated ether

HE & cﬁhﬁ qﬁﬁ&,fatty acid anides, acyl ated am nes,
ic acids, aliphatic carboxylic

_ester sA flpidl agairdidf teetht present ﬂﬂverpimatcbﬂamﬂnghdxyﬁdmnodlﬁer

ester des, olin ert am nes,, al i phat
FRE®s &@éent%rqymﬁﬁ ' }em a@ﬁ?ﬁrgﬁl'ééo%a?r. aBK §prpkin aﬁo% sic
t faeRhasARas %@ﬁopn@hél@rb%tcbﬁtaﬁ%ﬂ{ep ﬁ’%ﬁﬂﬁﬁhﬁfe&smcﬁﬁﬁng those

wherein the allp atic group usually contains one o

rigwEnénthear. Eaemplarysd sech ofler frégtige modifisrsasnpbylagd or
f .
St ) oL B 5 AE LG8 APl s i

aknmﬁneﬂlso suitable are allphatlc substi t ut ed

succi ni.m des. f or b act one or re al {phatic
SUCCI %r%gﬁ:t&)g q'LPgers chluge suc pounds as 1pha%c armln%s or
ethoxylated aliphatic amines, ether amines, alkoxylated ether amines, aliphatic fatty acid
amides, acylated amines, aliphatic carboxylic acids, aliphatic carboxylic esters, polyol
esters, aliphatic carboxylic ester-amides, imidazolines, tertiary amines, aliphatic

phosphonates, aliphatic phosphates, aliphatic thiophosphonates, aliphatic

23




10

15

20

5 anhydrides with ammonia or primary am nes. The
succi nimde may include the reaction product of a
succi ni c anhydride and anmmonia or primary am ne. The
al kenyl group of the al kenyl succinic acid may be a
short chai n al kenyl group, for exanple, the al kenyl
group may i nclude fromabout 12 to about 36 carbon
atons. Further, the succininde may include an about
Cltdophosphbies) etcCHGeith ik higihakid Qoﬁb’ﬁbh@lgaédﬁﬂins%ﬁé 6 Mbcal8on
e may

As a further exanple, the succinim i nclude an

aPiems seaviorendsHias corapoamd syitghlyoilsolbler dsartwifier example, the
SUEGLAL i | D
L SR ol AP ARS8 o R UG, R S el
abubgtifatell sudeingmulesfopyéd byseating bné atenord hiiptatic giccinitiacids or
n&x}?@myregﬁred from.a succinic anhydri de and ammoni a
a& YR S ABRY Y A PEPOLE A Pat ent ~ Appli cation No. O

020 03The fwetisintidd MePIhPIQdSthe etablion prédfuet SMiGRecili® adQifde and
enbodi nents, the succinjmde may i nclude one or nore

ofMRONIE SRPFHHY CEYDeh Jhe alkenh group of bpalgnyd spaginic ackt mopbe a

24, ] r Le: : i
kL s, Sy 21
wihered caRionatmnsRFurthyr, the succinteige ndg iiclhuyle st alaiug i, tabout Csg

b d .chain, hydr.ocarbon groups cqntaining from .
BB THARGRR, X AB R GEN et ide Poingtude
natrdbent ©f tcCabotiahy; alighatic hyllrdRarbaNehcBRinkie. f AOM evabRither! |
to abput 35; X |s an _am no group derived from amoni a
o‘?xaﬁipl%r theapsringmids say soehyds an gpeut &1 510 aboyt Sencliphasig hydroesarbyl
| fhedibgn@l ternative, the parent succinic anhydride may
be formed by reacting maleic acid, anhydride, or

est er Thetshcammidetraayrhel preparstlifronconicainicianydrid et antrBortipas

rbon 0 sai d.ikn | efi.n bein
R S s U A e S T A
| iefeeace. anabmt embodimentx tthiy @icdifiedi@ohay Bclabd aicor tofé offaur e
of 5in %rnal ﬂ%efins. The reaction may involve an
SEIPAEIS) hakpg e ToHoMRs A’ S nd may be carried out at
el evated tenperatures with the re al of water. One
group of other friction nodifiers cl udes the
N-al i phatic hydrocarbyl - substityfed diethanol am nes

in which the N-ali phatieC byl - substituent is at
| east one straight chai$ al i phat ydrocar byl group
free of acetylenic unsatiration gfd having
CHz—C
2 N
G 3
wherein Z may have the structure:
1
R~
SCH ——

R

wherein either R' or R may be hydrogen, but not both, and wherein R’ and R may be

2

independently straight or branched chain hydrocarbon groups containing from about 1 to
about 34 carbon atoms such that the total number of carbon atoms in R! and R? is from

about 11 to about 35; X is an amino group derived from ammonia or a primary amine;
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10 in the range of about 14 to about 20 carbon atons.
An exanple of a suitable other friction nodifier
systemis conposed of a conbination of at |east one
N-al i phatic hydrocarbyl -substituted di ethanol am ne

and at |east one N-aliphatic hydrocarbyl -substituted

trinmethylene diamne in which the N aliphatic
hydrocar byl -substituent is at |east one straight chain

abkhPWRdreig, iDYadiA6PH BY In BOaltRMPe, liqRrdt sRERIhRRIEe may be
unsaturation and having in the range of about 14 to

abomed boreagting menkeie ecdranhyide ive estefetiti dognigmabdelin epglaining

t

et (akbA3 Tl b AR Gorf Ve dbilaeh sz e
oblefinis dottdbband @i h dineat oi-aléfinost nﬁmﬁi'ra‘ th&tof3y sbitifal rBix RifCof
based .op _the_ conhi nation of (i)  at |east one

dIHYR P |W|r§acg?rf lﬁﬁbéﬂvel‘ffﬁéw%waram%w PIVRGTsandraay
20 &wﬁmwaﬂér&hte@tﬂ&am&%@gthk Réncvaf Bt wierdi T 1 erent,

each contain from about 2 to about 4 car%on at ons,
an d i nOwhgrenp effngheg ﬁuqﬁham@@rm@ﬁw therN-alighatic hydrocarbyl~

%tgfg%g ﬁi’ég}a%l %}f&m gqo\?fu Eleﬁ]\g Fl é:)g]g{]n lgrgig u%gl;éf%ﬁz tﬁq@ fs at least

abmqﬁnaighmhmm aﬁplmb hpdrod afb}\l\@fcﬁlb fich ef dygleprymkdtybti Didhaving
ai ns frg ﬁg zib 2 to about 4 carbon atons, and in
V\i’ﬁ HrApFPIZPOY ol 308 alomsacycl i ¢ hydr ocar byl

group Ree S siabid ARRARAH ntdlifi? sﬁ-@éﬁijfs c&?lf)&&%ﬁ ben

atons. For further details concerning Iction
nesttiinagion el deaph one S dipbattdhydingarbyll- smbstmtdd dlethmmamme and at

£ B0 Bt Riptini ot SRR S B0% g P Bicn G
gdllmhﬁmjiyd]mmhwmhitmeﬁﬂk@) leasg biyecsraipht cmaﬁidhphutmﬁdl(oa‘{bﬁl
and t O her friction.modifiers include

o 0 o i Cloration 454 BAVELS Bieemee a6 A Shio abost 20

Péh%dn%&inh@ ﬁtﬁ&ﬁ@ﬁﬂ%ncé}ﬁiﬁ ﬂgs fikAch S8R systHn%re Refoplltin
Nos 750, 476 and 942, 4 and PCT patént

_pTé@rP@@ttMﬁWZQ’?ﬁmfml(@ﬁu 24, 1997), armng

ot her sy, ﬂnﬁa‘f&gj a%hjtaﬂl@otﬂer%@o%ﬁ#&dﬁ& nf Yo Is 'E? pgseg on the

t he conposnt rans
orongpmaticielof (n)\ﬂelepsa oka«yélydlmyalkylm tlphatioaprtiacy skiogin vohisi the

iAoy i G e RS b o o
aﬁdjoh lan| andfif wbich @ ANBBAtcig8hup-is B ApEIRI HyldFockB Y188

Certain netallic deter%gnts may optionally be |ncI uded

i GeniinecfEe pRAut Hhrakent 26 carbpp afamwné (ixat ioas one Bydspryatkyl
fj Phéillc Ghidaline ﬁ?\%ﬁgﬂ %1'3 'ﬂgn £yatk % gl%u g Wbkl oﬁ%f)(ﬂlt biy& about 4

ergent may Inclu ['e neutral
co_aéxob atoed, andsmvhich theallikladtic gosupas &edciycle k@drctd&bpl@aip
Vc\go}xtrz}ining from about 10 to about 25 carbon atoms. For further details concerning this

friction modifier system, reference should be had to U.S. Patent No. 5,344,579.

Another suitable group of other friction modifiers includes polyolesters, for
example, glycerol monooleate (GMO), glycerol monolaurate (GML), and the like.

Other friction modifiers include, for instance, those described in European
Patent Publications 877784B1, 856042, and 988357; U.S. Patent Nos. 5,750,476 and
5,942,472; and PCT patent publication WO 97/14772 (April 24, 1997), among others.
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10 one or nore of the follow ng acidic substances (or
m xtures thereof): (1) a sulfonic acid, (2) a
carboxylic acid, (3) a salicylic acid, (4) an al kyl
phenol, (5) a sulfurized alkyl phenol, and (6) an

or gani ¢ phosphorus acid characterized by at |east one
di rect carbon- to-phosphorus |inkage. Such an organic
phosphorus acid may include those prepared by the
treat enéthl, 81h Qnffokiflo i |
havingﬁginn[ecular_weigh?h%?ﬁ%%kgggﬁPq%g%%%%QQ#%%pg%%-
p rersphgsionAluidor g edditivejedekags, proeopiadr upstotabous BIvar Yoge, as a

p fi, de sphorus pentasul fide

AR BB, BSRRARG) GanaRLTRP OF O B B RS s i
andtlidoral) fiation helifdes, or phosphorot hi oi ¢ chl ori de.
Suitable salts may include neutral or overbased salts

of magnesium calcium or zinc. As a further exanple,
Swidtalhd Beﬁ#ehfs may i ncl ude magnesi um sul fonat e,

calcrum 20 sul fonate, zinc sulfonate, nmagnesi um

phenat esrtagmmetallitdpiseaeals may apiinelly be inclugidlan an edditBesgpackage or
CirSs power §ansl%?5151%ﬂtﬂuhp :thegql'és%%’ 13‘7€§1P%n-r h/g gﬁﬁﬁ%lrﬁe}dﬁ? @etg‘gent
used alone or 1n conbindtron W anot her "addi tives

Foy éxchudp hreoil-solulde hatiapdrewerbased sdladflatkali ot slkslinesati memywith

e I
g_tzly adarb@iy1id ALl (B Y £saheAlcaBRY, (495n ézlﬁyl%g&%‘,c(ﬁfﬁ Suftufized%fyl

I
-solubfe neutral metal -containing detergents are

t PRsgel, and (B} aepganic phesphosustagidisharseterizeth by atdeast engl disget carbon-

egul . NLS..0 | i N o)

oI BRk ARl ELA it R R Wl R R oy

gthn treatnetthod amelefin pdlydiet (@1eg polysomitylendiaviag a nhadevular weight of

basi cj when conpared to their overbased, .

O LOPAHE A phRh etk teonich FeaPenpr figblgrid phosphorus
f Bepkesilgds pEGkpEQLEpGORbITIAL, PROPHS S RICRIBKYS Afdl AFIdFhite
salicylic acids, alkylphenols, sulfonic 30 acids,

skhosphiorusaad a i balideoprahospharoftiieic phlpide. The t er m

use torae PR QR ILL B oo ST Pl o

prins et a furtheteparople, coigdbis saitd yy inaludemagnesiunt sulfbiras) clbieom

organic radi.cal . The co nly enpl oyed nmet hgds.for
SPRBINE. o S alspasnein papnale, Sl Dk 2 gy ing Phenate.
nSdaed @) USi Patcd Nek.i 601820178 aTheR6 beflls Wi b e $A10AEH iR BREBihAion
excess of a_mnet al neutralizhng agent. such as the_
meitynofier gditivy Hprsxample, wapripeinl: asuitphle stlejm el may pe included
o : . j ring
DB ROl AL e & ol tRphaRf a b VECT | 1D
rieansmissipr Qeidom adtddipe parkagedorttihe comentrgior at i on of a

* compod TR Pl osmat R B iner s AR et Sonan

sstifictiamerally eqlivalent phetst of meph Fddtion ad iy bmphig® beidic
t hi.,ophenol , sul furized _al kyl phenol, and condensati on

JROBLRSPEesEH i 15F detrrgenty Hsyin emegl Sivawuirs detsigsals sl ave a low
A aSi0IPIBenefHPaRE to their overbased counterparts. The acidic materials utilized in

forming such detergents include carboxylic acids, salicylic acids, alkylphenols, sulfonic
acids, sulfurized alkylphenols and the like.

The term “overbased” in connection with metallic detergents is used to designate
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10 net hanol, 2 propanol, octanol, ethylene glycol,

stearyl al.cohol, and cycl ohexyl al cohol; and am nes

such as aniline, phenylene dianm ne, phenot hi azine,
phenyl - bet a- napht hyl am ne, and dodecyl am ne. A
particularly effective nmethod for preparing the basic
salts conprises mixing an acid with an excess of a
basic al kaline earth metal neutralizing agent and at

| 8RE salB ¥ hademAR el i9 PRE@E in RAchiGRERQMNG tldr%eg a]tnhﬁnts than the

m xture at an 15 el evated tenperature 3uc

20rpenic pdigap The commenly ?lanlwedm@dsé‘mrmaﬁnm@e@@@rbwg@mts
[

oSPHE ot pfichl DAl SH 038l bt W BB excegof e
sud:tfmalimingagemrsudvmtbmmetdl omdﬂ;ihydmadd tabata, blaarbﬁtdlld,lﬁﬂ sulfide

e, SOdI um phenat a
PR s e st ahttorts fefos it Bt Tease o
'ﬁr&hbt@i*"fﬁlﬂla Q¥MttafkRion Step td 4 ﬂf@n?e@rp%@dubﬁ I #lafe eRcess of metal
t hi um%enate a sulfurized lithiumphenate, a

I

I

nilFTass g knosa figampls sogwnmavgwéslmfnhaéaxm@@fptml@clu@ phenolic
oy ShA boAbBhnu), TRONGRAMAPEGEL Sutfpad alphepol,

caidmoudnnsmoh proghets ef fomad@dhycﬂamﬂsaphmyhmstma:e atadhols wimoh as

CRERRE PaftoRtinh phT s Rk e B HERE afigh R IR alcohor,
S@ldis@ithedsech 28 aRilihé HHényTond HRAM L ?heﬁoﬂii-éhihb' rdhé&8A beta-

pot assj um 25 phenate, a zinc sul fonate, a zinc

carBibxkmieeand aio,éiﬂqytang%ﬁ i partieularlyeliertine m@dafp@premg the
S‘H,Hsifc léﬁ{szc%{ilgébéé (Emﬁlﬂg B with &b Q)&:Ess@f@ BRL;& %k&ld{lllg

[1thium sodium potassium calcium an
smutralaﬁn%gblytdmb htyleastiongtatrehdl psarhdter; amﬁdrt@hﬁmgmhdmmmg at an

st S e Ao b R DB Al conol  ana or an

aI | phaxafiptes bbduithblt a@tapbehing d& siineiube bui e Ak Gkdited to,
10 to about. 2,000 carbon atons. 30 Even furt her

dieytrpiand oysasertielisof supthrbpances a neptral sedinmspiforate, an overbased

- CRERI AR o] a@&gﬁ}ﬁ%brﬁ&yl aly tSO&Hlma.':Qh(%ialté)Q%dl phenate, a

car boxyl'ic acid and an |p hatic substrtute
ot ispdham ipbenater & bthixn ml@ﬁata@l lnﬂnamd:anlnany;late,taﬂehlmn

S art tal salts of
SR, otk pn8f S4TSR el St ftapete o
anagnwshirh asrbokydat, ta nidgnésivon Mlcﬂﬂﬁeea ldh@feﬁﬁﬂgbﬂwﬂtd( alsm}ﬁmzed
and/ or, kal i ne eart]:l‘i nmet al s_can be use Li kew se,

TEREFSLYm Bt 2 ooty SYLEREls R Calgiym srboxyals, 3 calsiugy SahGylals, &
Qlalchi@s Shetlik, feﬁhﬁﬁﬁze@%l SRmGhenAd %?)OQESRHE Eﬂfonéte%dtacsmﬁﬁl |

known, overbased net al deter en are gener al
we@aﬁd@@ apptasgipmsaliaylatey a pv@%bmsphwgatqmtﬁmzeéyommmn

e n_t.ne f.orm of .m
POLRP e SRR PARTRO e RAE el lBire o
"solfirized kinb pkénates Faytipdr exethile ifohidela litiumdeiding otassiting,
i nt ended. to inclu tal .dete ts _wherein inarganic
SR a%mﬁ?@%wtsgl%ﬁ%y%aq%zeﬂaﬁgsnﬁes&f%eﬁ Piptia b hany 10
@6 abdutth, BoEdrbohQkdh & of A hjdi6lyaddghedph &SE <A aldo6! dn8ofn
aliphatic-substituted phenolic compound having about 10 to about 2,000 carbon atoms.
Even further examples include a lithium, sodium, potassium, calcium, and magnesium

salt of an aliphatic carboxylic acid and an aliphatic substituted cycloaliphatic carboxylic

27




;

10

15

20

25

30

10 i nasnuch as such detergents when m xed into base
oi | s behave nmuch the sane way as if they were fully
and totally dissolved in the oil. Collectively, the
various netallic detergents referred to herein,
above, are sonetinmes called neutral, basic, or
overbased alkali netal or alkaline earth

net al - cont ai ning organic acid salts. Methods for the

Pragid46d iraRly therQirhitss QlchPhR] MMEWUHE rthandal QM%ro? 8%86luble organic |

metallic 15 detergents and al kaline earth

neeids- /e BRTYE A Hepulialios py evrrkased saltwg o exvectp diffsrentalisadi and/or

S n I

> Slliftbarth Telfiea bl wocMEEE AU o SRRy Ealcl G
2 nfigiiyes O8twaRy @te ﬁiﬁsren@,cmlgﬁarﬁfﬁﬁx bedisddi4, 078: 2, 163, 622:
2.270,183: 2 292 205:. 2 335 017: 2,399, 877:

2 416 %ﬁiﬂ W%I kpoynoonietbased pactal dgtergents jueoenesally regarded ag5 1 -

2 c6fddining SiverBashiBombd Bies 2 ﬁ&éalﬂ@&sesz g&%ﬁuﬂ? Qf'the ?or&lﬁ &8,
2,616, 906; 2, 616, 911; 20 2616, 924"

2 dispersigaer collds swpensions. Thgs @eaannsvorg@qlu@evas aBphﬁQGO mellic

SOSERATE B 3 A o A 0
4 tletiate SSWecasmth]qc&ﬁ:@ﬁ;taﬁ Or trilp ezlmat_hhlle lint e slﬂtte:emmﬂf the term,

utiliz in.thjs invention.,can, | desired
o et sis b Bl IR0 bask a1 i Bsemmapuay s i
othegiwkad fudeartiabtally diedoRled GOME il NCHIECHRYE kIEBALSus metilic

Met hods far preparing boronated metal | c det ergents

aﬂ%tera@gmf%@é tq hprein ghovemsmmetings exllepaeusial, bagiss or overbased
aﬁﬁ@m@éﬁm afleafid e \@ﬁf&a&&%ﬁ@é lar%a{im%&ﬁ gl 4,965, 003;

and 4, 965, 004. e an ve anount of the
met al | Msthods or the prosluctamn otﬁ eil-ssleble hentehitdnyerbasel enctallic

RS g one YRl BB o R0 TSt B et Syipea

i in thart, fandil e;&élﬁﬁrelﬁrlrepodted Dﬂ'th@ﬁat@lt htdzfziuhs rSee&fa;re& ﬁler(SnPatent
out e Tl

7RG 0003 Ot 025 AR S o R | B AR I 08t

as 385 GLENeRos S ANIS EI‘1§§$1°Q 451 9iglo 4% 356 2%8??@?9@0‘1 g5 or
as an additivé package, & conpositi’oh o hé present

i AVEhTi2oA 5820 MVIJB%S 4010PRAi6d6,99heh 0@ 2,646,940 h
OB 1 B0 SR o) RRORE 2R 4 I S TS ©
s Koo ok e ot
a% %#5752 %kﬂ%ﬂgﬁﬁé dy@é(%egﬁ | ndgpendent ly be

sul f urTRIMA@NNY8RerodRts utdREl {RehiSRYerftof Qaf ?frlfeﬁi'eﬂ be oil-soluble
substituent hetefoatons, in addition to carbon ang

hRcaersRsimentsnl ard/ersoverbhssd iefkeli ofalkaline carbmyejalrontaining detergents

A o R R A S R Bt U
RRat@CN0L)3EE0,5E4-3;620,58)%:G, O3 81 Be909,6R1j 4945,008; drkdel, 958,004,

as R, While any effective amount of the metallic detergents may be used to enhance
the benefits of this invention, typically these effective amounts will range from about
0.01 to about 5.0 wt. % in the finished fluid, or as a further example, from about 0.05 to

about 3.0 wt. % in the finished fluid.
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of phthalic acid. 25

R6, R7, RO and Rio are the same as Rl, and R8 is a
phenyl or al kyl or al kenyl substituted phenyl noiety,
the noiety having from6 to 30 carbon atons. Sea
Swel |l Agents 15 In sonme enbodi nents, a fluid according
to the present invention can include a seal swell
agent, such as used in a transmssion fluid
conp05|t|on selected fromoil- soluble diesters,

. PRb&hotksf Ddivesand m xt ures thereof. Generally,
the'nDst SU|tabIe di esters include the adipates,
azel at &éen formulaiad 26 3 pawerdranggission fuig, ok ammc%rrate or as an

r

TR S R 8 B e
nphasphiits. f Ay mamybw apganiti @etphat chehaye thedirattagl RI—XZ—

LR RR it by o R Tideenfcry BB B frpsinted
2akkyiyyh) alkylary! bs@dRANYL haRftd 1t 2i 688 arcthesidet, X, 0K, and X

adi pic acid, azelaic acid, and sebaci ¢ acid, and the
cm%pen eg%jb %}J Jfur orrs)éﬁge}m R:pam ﬁz maﬁélﬁp 9<pnta1@ sybglituent

nﬁaé’ﬂoatoﬁg %{ ledlﬁtﬁllqg Eéijoon gen angl \% Bl Lulfél} %%/feﬁ%r

térs
guitregen; Ry caidlstld@av@rﬁonperdactmmtm“m and emﬂmle;th&r —%bﬂ}m -C(:0)0-

s -E PRt ST R TR O o ofei i Wy e as .

t RgRe, Ty a0d BRG] Be ticarke®) O ol Iagtls ap érlsorlalkyl HlkeaNGabBituted
about @@Wﬁ%e % to about 10.0 % in the finlshed

t PhER¥ ppeishchaving frorg @Fct%afb@ﬁ awpBe, they may be
provided in an anount of about 0.25 wt. %to about 1.0
w. % 30 Suitable seal swell agents are the

oB¢al Swel Wieents|i al kyl esters of (i) adipic acid, (ii)

sebaci 0 |||) thal.ic.a at es d
sebaca e§£g%mb<%m a5, i1 ?ﬁmgﬁgg%@uﬂﬁ§m?ﬁw?ﬂ@ P@%ﬁ%ﬁa?a
f sealsvati@agént, kuch zts@:sahﬁ lattraOmitsiont fuidedbdstiien, fstlitsdE6m oil-

_ In th f the phthalates, the levels in
i g

et Stroplibe suffares it ik hemept. Gracialin die ropst uitable
f digdiers ABRHE the a&p&t@s BRI, Ao Bhathies o@%@ég t%fek%lldlé’ for Iures

hi gher the nol ecul ar wei ght of the a sebacat e
othcrgeR).tead Sewhthelates bf GhErs adanels (orinuxtuies therceBlt Mistuzs of two or

L 0 IR R T

i bewset. i Emmps&y of such nﬂeﬁa}s a:jodlrde R reoct ) 2S€th§]h<‘é}§byl I1S’dﬂ6@éfl and
t

RO 3ty O Aot et i G S R 10 RO FORL,

Sty hkgyl) \helét@fp DSkl nbiiyl Q?écﬁ dxﬂidteé)?i' %décS}P h&lﬁﬁd@@f‘éﬁesters of

conventional "viscosity index inprovers. In géneral,
if a#¢- cl asses of viscosity index additives are

pol yi %ﬂgll,rl&@el% %&Wﬁf@@&n@aﬂy Qcﬁjnyaf@l{ F%%im%% Gre polyol esters,

conpoun
Suitable sulfone seal swell agents are described in U.S. Patent Nos. 3,974,081 and

4,029,587. Typically these products arc employed at levels in the range of about 0.1 wt.
% to about 10.0 wt. % in the finished transmission fluid. As a further example, they
may be provided in an amount of about 0.25 wt. % to about 1.0 wt. %.

Suitable seal swell agents are the oil-soluble dialkyl esters of (i) adipic acid, (ii)

sebacic acid, or (iii) phthalic acid. The adipates and sebacates should be used in
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anmong ot hers. An exanple of a suitable polyisoal kyl ene
conpound for use as a viscosity index inprover

i ncl udes pol yi sobutyl ene havi ng a wei ght average

nol ecul ar 15 wei ght rangi ng from about 700 to about
2,500. Enbodi ments may include a m xture of one or

nore viscosity index inprovers of the sanme or

di fferent nol ecul ar weight. Suitable viscosity index

I RO @itEihshdvagd oTEou ot VO RNBoREISR Wt. S cSinished fluid. In the
polyalkqugthacrylates, and ol efin_copol ymer viscosit

" FRIE ST ik phibaies aypyaltin g tpsmisien flgd st it beceesof from
¢ .%bll@l 3% Qﬁuﬂﬁf@wﬂgﬁ.v\@éﬂeﬂi tﬂé ﬁ%ﬁéﬁﬁé Yho aﬂar. weight of the

di spersant-anti oxidant 20°Vviscosity 1 ndex i overs.
Asidipate, sebarate Rgighalat it hegiter should Herthatréabratampictif the foregoing
congound represented by any of fornmula I through VI,
rangcs, . . . .

or m xture of any such conpounds, is provided in an
addi ti ve package (sonetinmes called a 25 concentrate),

tge concentrate includes a suitable carrier diluent is
a Y ns ing, solubilizing ingredients, and
transpg ﬁﬂ&&ﬂpﬁﬁﬁ&gghl?dd‘iiﬁclﬁ AL Qﬁenti@ﬁqnzg)l ihéiﬁrgs[ c%n%'g more

needs to be cConpatible wth the base or'l an
ovipeosity indexeittipeovers. tSinee thedht ¢agmposition chohi teivsed aspaliihge.

I ackage can conpr | a .maj.or. anount. of. an
R b e PR O RER o b SRR s el
omy chnventiomahvisasity index Siprowpy. 48 gétetd, Rympl ges bf Piscosity
VI, é%qéa m nor anqggé of a diluent oil, and,
oPHPANAIVES arppeldodtidiesampeisdp ard plemelbrsr ity eampopRds,
OichSHRHih SR PSRRI A buitdb R pol fefe dr{l}%&lﬁ@ foruseasa
concentrate in an anmount of betweén about 5 30 to
avengsityiodex igipravetighluiles poliisobutylenakayéigys wiight average molecular

| 1 Al ess diluent jis .
PR o 2006 28RS 21900 P b ol Bl e of
r afe@s mofddscobityaiadexsiafhrdversiod thelshraé omndlfTedas: resleROs weighn' s
q§50é#bed herej n.can be blen@Ed i nto base oi
| THIERI LTSy Tsiex PR YGTT B Inclyge SuteRe Fat o™, Hovever ,
| Bolyalcyibéth @By Red, AnPolbliPehoBider FcdsHEMAGTRRRGRES Mixtures of
concurrently using an additive concentrate (i.e.,
dbeiforesping prostugls can ¢ broised assurlhpsalispersing dnddispeiyont-antioxidant

- of an additive concentrate takes
2§%§§§§g§“§95¥ﬁ§§hutua| conpatibility afforded by the
conmbi nation of ingredients when in the formof an
addi.Li v onc rate. Al so, the use of a concentrate
r . ime and | essens the possibility of
bl endingfiRfis®mddifiéOednipdlisd@preRn@dwytady 8NGnBag € tihilghAVT, or a
finished power transm ssion fluid according to the :

prissere! ank FshcraRownds; is Blovided nntaddigve prskessedsomdtipnes called a
ﬁoﬁ@éﬁ%tejéﬁlrﬁcgfg{&ﬁﬁé Gidiugtd ahsu?[aﬂ'f@bé}fier%m&ﬁtis a%ﬁe@totéasse%lending,

solubilizing ingredients, and transporting the additive package. The diluent oil needs to

- be compatible with the base oil and the other ingredients that comprise an additive

package. An additive package can comprise a major amount of an additive comprised
of effective amounts of at least one friction modifier(s) represented by formula ¥ to VI, a
minor amount of a diluent oil, and, optionally, other desired, compatible additives. The

diluent can be present, for instance, in the concentrate in an amount of between about 5
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anount of an additive package which includes at | east
one conpound represented by 15 formula I, IS5 111, 1V,
V and/or VI at an effective addition level. In one
enbodi nent, a power transmission fluid conposition is
formulated to contain a nmajor anmobunt of base oil and
an effective but mnor anount of a fluid containing
at least one fluid nodifier represented by a formula |

tﬁ)élﬂbutz‘t‘l‘}’,@}tﬁﬁ?hﬁrcﬁnv wedelyt WA sgpliesioAn Gehdthif) $adking, less
contain aﬁ)out éﬂg/oto )taboutiﬁ%lS . % of F'k,a&"rl'?l) &

addrent peregable apiblomerssrmninoratiam iony fﬂéfi rgagragEsconposi ti on
accor diﬁtﬁ&%ﬁf& us&fin %rﬁﬁlfaﬁh %Sfﬁgbs%bns d&@ﬁﬁedqiel'eﬁrf (l:Jatlnéae blended

suitable for use in ting transm ssion
c oniplesse vil onisvidually or id ivagous sult-bembinations.i| Howevay, itiesuitable to

sel ect.ed.from any .of the nt.heti c,.or natural ils

> BB SESr o G Rfept Een DY S o e Sateetc Gy 8oy
Vpish: didheprt, @hdhSas @Qy&ocarlﬁﬂﬁsb%n@' The ts@ bflan hdltive 88nc@tde takes
as_ mneral lubricatin ils such as liquid petrol eum

ofantagrridhs pafel compaittility 2Borged b thy combiagtion ohingeqdignts when
| 1hd fRhioRSn Mditire QBncreﬁtﬁh@ ak @5 fih ik of %@@E&tﬁﬁw r%dl%'é; blending

m xed paraffinic- naphthenic types. erive rom
cat awd lesshed the poseibdityse bdandingletrers. The base oi |
typically has a viscosity of, for exanple, from about

2 to about 15 cSt and, as a further exanple, from

ameaptﬁ@a@mmegﬁt at 100C. Further, oils derived
froma gas-to- Iiquid, process are also swtable 30
Synt hefitished @WEﬁEwﬁwsmélu&a&p%éwgm the pEesem mafgntwn typically

P@k o y I;ijfﬁ g{bcﬁzg%g%% gjsﬂr% ?%r%ﬂ%éﬁ?&ﬂ%ﬁq %&t&? ?i( 01|l and a minor

apredridiye package; wipdl ly@luqﬁs ablem"t Dmsccsmpehmhspresented by

p@ﬂW SRR TRAE ST S st
d o d ecylhlbas zab&iment| eﬁ;idﬁ&ﬂﬁﬁnshﬂ@ﬁiﬁnﬁﬁcomposmon is formulated to
onélbenzenes et hylhexyl ) benzenes,

mgjog ameuat gi %%?lbﬁ@rﬁweﬁecttvebaheﬁw amemﬁ aatleé

%Qﬂfg’lﬁli Iy t S
al kyl at'ed edcaftp(%gﬁlm)d Igﬁillﬁd%g&gﬁgﬁt) Has é@?\i/ eéﬂ@genﬁﬂary

awaﬂre@ggnsmm g sontpih gb@wfl. Oa?vtd%tth @botlt 2k 1. "/Ab:tke;d addidive
er | va

Rl ol ehip A0 g BOAEARATEL B0 AERAR! i Eon. o

nodi f iBde biys sitates fol iedh fmulaah@eﬁnsfmss&hlmm confpositions

cons it anot her cl ass of . known s thet| c oils that
3%@8 mveation myy|be S%‘F%e‘!tg f@:ﬁﬁf/ £ Sagheti of pagurg); oplg or

Qﬁﬁﬁﬁ‘és&ﬂer&m’ Sdehnl B MBBAL AihhIUs Rhd i)l% 138ls &? Q:ﬁst&r oil, lard

propylene oxi de, the al kyl and aryl ethers 0

pob FOX WW@W@“‘B@%?@ sugh gp liquigknetrpleum oils and solvent treated

I | r
T
prphtbériy typese (glsylemlredifmm agl ar shalk artllsdrsuitebleg The bhscalout

0953}19%95. a viscosity of, for example, from about 2 to about 15 ¢St and, as a further

example, from about 2 to about 10 ¢St at 100°C. Further, oils derived from a gas-to-
liquid process are also suitable.

Synthetic oils include hydrocarbon oils such as polymerized and
interpolymerized olefins (e.g., polybutylenes, polypropylenes, propylene isobutylene
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di et hyl ether of polypropyl ene glycol having a

nol ecul ar wei ght of about 1000-1500, 15 etc.) or nono-
and pol ycarboxylic esters thereof, for exanple, the
acetic acid esters, mxed C3_8 fatty acid esters, or
the C13 oxo acid diester of tetraethylene glycol.

Anot her class of synthetic oils that may be used
includes the esters of dicarboxylic acids (e.g_,

p bépolynhess, aRi)fholplitabiviits sach & podl(khbxehsy, qioryL(q &Edngsﬁ poly(1-

alkqug succinic acids, maleic acid, azelalic ac

clfe gl m%%%ﬁéh%ﬂ@i@‘@flbmmﬁ {eeg. slopiepylbserepese 20
afeuqdecyma%&scdl%hﬂbaiz&%@ dé-r@leﬁ?m&);ﬁ)%&e%&' é&yg Pﬁggﬂ&g;e

aci ds, nmal oni ¢ aci
a [étﬁ;»fh)]b@nﬂa tgphenmh alklatetl vohph@nylseet&y) adelatmkldiphenbd aﬂaegs land

GrEPHEY infe RS R 6REM o5 Bl R RALGR e and e

Shbﬁlflc exanples of these esters include dibutyl
sebacat e, n

-~ adi pat | hexy
f umar aﬁgyﬂa %03{%@%@5% lételmbﬂg%@ldﬂemaaé@wﬁ@eof where the

dictaRgaEMox 2SS RaveeBE iyhifd Bf ﬁété}fzfﬁ tﬂée i F{tde etc.,

pht hal ate, diei cosyl sebacate,
deamstitate appthericknss eff knowa isyhttiticerls thatreay lmmpd Suck sﬂseare

el B o G SR SRR fie S o Spytenc

2exitid) yHehitybungl A£y] a-ﬂjeds ofitbsd ;bmydxweyleﬁ?o@;rmy uitleﬂ@«sél 5
e ftrom 0

synt.hetic, oil anlude t hose
r%‘ﬂ}ﬁ‘&%ﬂr% lepe f%’sa @&ﬁ?&g AE PV Fassmalseriagyaedt oktbrut K00,
SHiBRendBetitg %Fﬁd’lf’éﬂllylﬁie%ﬁ%& havt % atn'idlfﬂaﬂap We&ht 888 360-1000,

pent aer t hr ent aer rito
t fihﬁtbélrﬂﬂ@é @fglnqluypr@m'ﬂene glyeol IIBSZIIIE-I@ mrodeculahweightsd abdut 1000et500,

b t rransm ssio
n‘gos o%%d@s&a{? g & bétgrsﬁerr%(ffﬁ{g E E‘S Ia‘éeg‘f: él(&diﬂf%lﬁﬂ
alﬁ;xed) 4 fmﬂy ba4 est@t, :os ther(i]&)mmi?d dms&rén'&’ g?i)&trﬁdﬁlﬁg@énfgglgﬂol n
t he rlca Petrol eum | nstitute Base
| nt erAg‘E‘m%e 59t synthesg o thatyaey begised wilugesdae ters ¢ oups
i arbi fiohd I es
(o0, PARGICHHIL SOk o e Aoy

18}119011@e 8tifls, maleiqicah agrlpic BB euheyc mcz@, s€pagigpcid) fimagic oA radipic
S 45, oL TR i ) 0 L
mfllﬁea wdrictyi df alvalsms Getquinsfl a]é&ho_sk,éiexﬁ Glcb]ml,ahﬂv@l altbiml Pase
R B AR S i omdBL Sl .
fSpesifia beitiple of thedd@itks idudeibutyl 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 mole of sebacic acid with two moles of
tetracthylene glycol and two moles of 2-ethylhexanoic acid and the like,
Esters useful as synthetic oils also include those made from Cs to Cj2
monocarboxylic acids and polyols and polyol ethers such as neopentyl glycol,

trimethylol propane, pentaerythritol, dipentaerythritol, tripentaerythritol, etc.
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10 from about 4 to about 20, or from about 6 to about
16 carbon atons. Exanples of useful PAGs include

t hose derived from octene, decene, m xtures thereof,
and the like. PACs may have a viscosity of from about
2 to about 15, or fromabout 3 to about 12, or from
about 4 to about 8 cSt at 100C. Exanpl es of PAGs
include 4 cSt at 100C pol y-al pha- olefins, 6 cSt at

100C pBleicepthp b ol @b \ShictSy B ibdfoRRake RS @Bbmission fuid
M xtures of mneral oil 15 wth the foregoing

p&PYResitipsasyleasribad heraip mpy by sedertedriim prisef thyt lrasm@s inEreups I-
0

o S b Sl SR AR S ST st
afaidelms. f r om synt heS| s gas containing H2 and CO

u3| ng i,scher-Tr opsch tal yst. Such hydrocarbons
pi cag‘llﬁl/?‘baf‘e ?‘3’ ﬁ{ﬁﬁslﬁ@?“ﬁr ocessing in order to be

sgﬁwola@r&lﬁ’e base oiT. For exanplg, the 20
ydr ocar bons misylfte(winydy 0i soner i zed Satsitang (Pt 06 s 8K osity Index
i sclosed in U S. Patent| Nos. 6, 1:)3 099 or 6, 180, 575;

dr ked nu Y Ol SPET ] ged—usi Ny prgicesse
isc?%g)g]dk(i n M%atent I\Ioaféc.ﬁgﬁ, 943, 67% r 6,0P6, égfﬁ?;uo

ewaxX@&dupEi ng procGQSes di schaged | n U S.90 Pateht BOio 120
882 L£OL-.. . or h\lrlrnl sohmeki-zed a_n_d_d_e_mynd usi ng

r ocSeapdilyi sbi 0o 803 u sAFfbtent NOS?-QQ 013, 171 > 120

08ByiipIiy Orl 6, 165,949, gyﬂj
erefinéd oils, either natural svnt t|c ?)as wel |

s ﬁrmmVes of two or nmﬂeﬂaﬁfsnahmclaﬂedtlhéha)psmt he

L Aca ood i A—t ho hnco

T'US ot IJL, uqu
rgupSI" é‘fq%gag?lrgas‘éﬁtgaishose obtained directly from
a natural or synthetic source w thout further
purification treatnent. For exanple, a shale oil

obt ai riseeetforth abovg, e bassipil msy be eipaly- &imi@r(é‘tﬁlb(ﬁéo)a'fypwaﬂya
ek P&P%ﬂ;ﬂh Qidin®Rtakacd ﬁ%!rr[ S6hdn¥erd K4 gﬂl& rog[]?fo)(lt trooarl%mgnm, or

I on or ester ol tal ne
e&@m abduit 4 &t dbont Zﬂg OI:@GJB ahmﬂ 6 ttsahibut/\i&daﬂ:lmh afourfst ﬂi‘ﬁﬁmples of useful

fined oil fi ned
LPABL Tl WP oL B! 102 Bitsore Pl e Bl rFA0s
f ity e a bisE@ite Of frdin @PGut Qlto MBIE] R UF frbrh GBSt 9 o ScRPH2, bPfrom
ve one oI nore pr opertl es. Su
P16 ATER Pt M o Fromples RSP PO S8 o K9Q°Caalyrtipha-
t(h&'m%ré cSHYCTDod® gélg agf%\bfé%s % ﬁ]%&&fegiﬁereﬁﬁ q\ﬁ&qﬂésyof mlneral oil

distillation, base ‘extraction Ntrati
p\@lﬂtﬂibﬁlrﬁg@mgmi)ealpmleﬁnsnwhmub@i are obt ai ned by

roce Iar to se tain fin
o1 1< e Pr s iR s oS SRR il B BirizA gy
ugaﬂbcmhome lEsbkiHB«Tr@u;Gihsynﬂ%m@éd Hyaebcarbbis ¢ Madd ﬁ(ﬁn kyHINMis gas
as recl 8 reprocessed oils and often ar

Ll C%v%@@s%%cé%yrop@aw%ﬁe&m ecatbopgfypically
reqIReFhrif pl%Qe%Elh% aodidricy ﬁ@useﬁl@ N @b BP S F% xa p?fe thd 2

br eakdown pr oduc In selecting any o I onal
drydiogarbens maytbeihydioispuetizedtusing prnessesalischiaed infigS. Patent Nos.

6,103,099 or 6,180,575; hydrocracked and hydroisomerized using processes disclosed in
U.S. Patent Nos. 4,943,672 or 6,096,940; dewaxed using processes disclosed in U.S.
Patent No. 5,882,505; or hydroisomerized and dewaxed using processes disclosed in
U.S. Patent Nos. 6,013,171; 6,080,301; or 6,165,949.
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sel ected conponent(s) is/are soluble or stably

di spersible in the additive package and finished
automatic transm ssion fluid ("ATF") conposition, are
conpati ble with the other conponents of the
conposition, and do not interfere significantly with
the 20 performance properties of the conposition, such
as the extrenme pressure, antiwear, friction,

anti-s hlﬂﬁéﬂﬁéd, rofine€ asd kﬁéﬁﬁ&ﬁdl@reltﬁﬁqﬁfurﬁtoﬁbﬂﬂieh&’ (as well as
praopertie needed or desired, as pplicable, in the

o FEKEs Of fist e elcamy o5ibescont the pediselpaet hereinabove can be used
AN N-TATETL T 63 9 @%%@5&@&&%@%@% plaflirdi By Rlnbtic
o I nprove theé

in mnor anounts sufficient
p ev&mwﬂnmé%muﬁem}m trmtmexa:n Horpexample] 2 gmleal dbtainct directly

The nount accordance.. .
o Eroh Elofline PREABTS: it iy opie Sirtoty TRt gt fledilgion or
t bﬂelbﬂl&fbtzﬁﬂddldﬁ"e@?ﬂﬁ ﬂpbst&ii@au\éh PrREdstakd GtaRaGb& Hudtel CS
desired in._.the ni shed fluid, the service conditions

f GratmeRicYPuldies a0 unredmedio. | Refined eils are similato therrefined oils except
p Blcl, ALBRELHEMAT RGLE Eﬂ lof ﬁlofia;ﬁﬁ"'ﬁgﬂlo%‘ E‘g})%l 1%1%&'\/% gﬁedor more

fluid. However, genera y spe ng,
g emmhs )I\/Imdnpmﬂicatams&ec@mqu@hte kid@mpe thosedkilled eths art such

ot he dicate e addj ti onal o) ts in

© R S 0 R b B o S D R g, o
bbﬁ&dﬁd}nl &tt.OR &re ARl il brk obRinkdBY prot@SRARHilaY & BER W0 obtain
whi ch apounts are sufficient to provide their

elghaed @t Jprliqdde riinedollspdprhdivnn begnialreadyrisaldn sensice n%l?ht s

a f %
Sk VBB 5o L ORISRy e iy

Amomx@ddarﬁc@n@mes digct@btorranp o of sphithidditive, Qbtaninants, and oil

d Rust 0.01- 5 Inhibitors Seal -swell
EE%%%%_ Tﬁﬁﬁhtl f oam Agent 0. 001-0.1 Anti -wear

Agent sB.sBltetthgan@bhiie oftionaitadeifivddbi isfinp ot lenSure that the
- selected component(s) is/are soluble or stably dispersible in the additive package and

{inished automatic transmission fluid (“ATF”) composition, are compatible with the
other components of the composition, and do not interfere significantly with the
performance properties of the composition, such as the extreme pressure, antiwear,
friction, anti-shudder, viscosity and/or shear stability properties, needed or desired, as
applicable, in the overall finished composition.

In general, the ancillary additive components are employed in the oil in minor
amounts sufficient to improve the performance characteristics and properties of the base
fluid. The amounts will thus vary in accordance with such factors as the viscosity
characteristics of the base fluid employed, the viscosity characteristics desired in the
finished fluid, the service conditions for which the finished fluid is intended, and the
performance characteristics desired in the finished fluid.

However, generally speaking, the following generally concentrations (weight
percent unless otherwise indicated) of the additional components in the base fluids are

tllustrative.
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Lubricating Base Ol Balance It will be appreciated

“that -the individual conponents enpl oyed can be

separately 20 blended into the base fluid or can be
bl ended therein in various subconbi nations, if
desired. Odinarily, the particular sequence of such
bl endi ng steps is not crucial. Moreover, such
conmponents can be blended in the form of separate

sol ut i agitives e biehided 836 a bhse oilSn %ﬂé%ﬁﬁak@m&&%mfﬁéh arhmts

bl end the additive conponents used in the formof a

c ercuiciont © prawde theisexppetpd perfosmancheR entresgetiating effective amounts
op&Y;ALd es the likelihood of blending 25
erré?%%ggg %@g@% advant age of the conpatibility and
solubility characteristics afforded by the overal
concentrate. Additive concentrates can thus be

formul ated to contain all of the additive conponents
and i f cdaipbhéd, some of the base oi tepnponent, in
anmounts proportioned to vyield finished fluid bl ends
consi sPERESHitt h t he concentrations de¥tribed above. In
most  3¢& I he,adgi tive concentpateswill contain
one or ﬁD@%ﬁggkuenyg %ﬁch as |ight Qﬁngial oils, to
faci | i Aatiexideand| i ng and bl endi ng of 0.0hellconcentrat e.
Thus cancent raf. containing 35 up bout 50 wt. %
of one8%?°$%wgﬁﬁﬁ@hents or solventsbgﬁﬁ be used,

provi dpetefebfts a&PRENt s are not present in anounts that
interfere wwth the | ow and high tenBerature and flash
poi nt BHBIEBt eri stics and the perfotRrte of the

fini shed| POYEK.df ansm ssion fluid nposi tion. In
this regard, t%e addi tive conponentg?gged pursuant to
t hi s i AvefoanpAgarhy 5 be sel ect ed andO@i-@porti oned such

that ap_additjve concentrate or pac formul at ed
fron1sﬁ@ﬁ“@8ﬁ%§ﬂgnts will have a flégﬁsﬁoint of about

NOT orQtbometion Modificddre ASTM D- 92 g.ggts procedure.
Power transm ssion_fluids of the enbodi nents herein
are forvicatingdaeOdr ovi de  enhancedBd&iceene pressure
properties for applications where netal -to-netal

~contact is 10 nmade under high pressures, e.g.,

pr ess ult wsll bevppreciated tipt the i@ duboahpdokuts deplayel ubt sipheatcly

A L P A RIORSE PR .

t desinadriOsdih@ilg, thepsitivibi eduems vakuch bRAGIAE SiSpsAfNBot cRIRTL.

al clutcg transn%%ﬁiggf. H gh netal -to-netal .

QUG SR cappapents ernybelendphindhy fgnm of separalssolutiensina
LGRSt RSrORSble! RwS %Y IGd tHBM q(ﬁl'éﬁﬁ
t#ansni%??on pgrts if’afluid igﬁﬁggﬁn 51 gﬁhg%gggﬁﬁOfa

pregedrgtesasfthis simplifieythoplerdingeperatingd, madinery thexdikekimed of blending
R L] ristics,.Power = . .

R M aRS AL ARSE S S B Bty
hhy everalhqamoangdieper f or mance characteri stics. Further,

the powey.transni ssion fluids of the
P f{\fc{lt:ve concentrates can thus ge gonn ated to contain all of the additive

components and if desired, some of the base oil component, in amounts proportioned to
yield finished fluid blends consistent with the concentrations described above. In most
cases, the additive concentrate will contain one or more diluents such as light mineral

oils, to facilitate handling and blending of the concentrate. Thus concentrates containing
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present disclosure also are suitable for use in
transm ssions with an electronically controlled
converter clutch, a slipping torque converter, a

| ock-up torque converter, a 20 starting clutch, and/or
one or nore shifting clutches. Such transm ssions

i nclude four-, five-, six-, and seven-speed

transm ssions, and continuously variable transm ssions

( GH &R BoutBBlvt, %V ol &Jinéﬁ¥ Hﬁﬁents-dm @é’lv&ltf&n gggsfeg,eplﬁﬁﬁgd b

gear applications, such as i1ndustria

appydntsars mh presend incamantstthat éntgr e widlp ieilova ticbligh temperature and
- ) . L ncl ude ut are not. .Limted to, .spur, .
TR b Bttt S o8 i M el e i S86H i
Toeypositiyn. e this@gard th@additile@BmpdriedR SiE& pueha@ 3o thadidvdnkien may
] ke gart er, they may. al so _be useful in netal working
abﬁe}eﬁ FB‘PBI_.OPGFE%“@Q@‘-“‘@&PP%‘H agdfyeicoperpirate oy Bickess formulated
MRES Y Bripbhditd Wil KA MBEN pBint Of BbANI0E &Sbovd, Lk the ASTM
qgalnst a Stationary block having a friction materia
0

Priestpresedugt a gi ven | oad and tenperature. A test

l e 4 . ' I ' .
pot wee D R AL TR A R S R g R (B oy
Xertanced axtebmé-passsifre pfopkities i afgitisations whése nietal i@ pleRb edtact is

speed and.coefficient of friction {), respectively. .
e TR HES o PRSI SR 2 G SR g table

SREfomactntl 8GRHL §dnRS MR khdh 26 98D hltGhe trDbmistibst | on
(~Q while the fiction in md-polint (maxinmm speed)

i contienpnsly seriabls topemissionss agomited maruabfrafsinitsions and deby ciptch

fsilngl [ j he inventi xhihits.
SHE RSP Bl UL AR B RE FSRL IR I e
offanfmistibe) for 8xhmde tovagreaude tdambgeats raveiissioh parts H@dthid is used
C ition in 5 canparison.ta conventional fluids.
éﬁ%&%ﬂ%ﬁ%ﬁ@ Sﬁ%?lﬁ?@%ﬁ&ééﬂﬁ? XIS RIeSHHES RIRIFCn

SchiafdctefstRX MPdWdr tiimnAEfn MRAPEINGID MBI hs U RHibaPheReil ANRS
transm ssion fluid;, for exanple, a fluid according to

timproved perfqraanceisharagteristios. Frdlasn, the povicy Rensyassics fuidsepf the

. - . .- . | .
ARSI 8o WeSfiat S0 nclin i CRfs TN ERLihiday!
cypntotied camefttn aduteln t sbifpidgd wique nomrrtaga gk-of Myq@; cotrderter, a
12,..13 4 in Table 1). . The | e 0 the. delta
Sty i P ool it Chese Sydt e misgonsjaclude four,
fiivet, isikn afldisevoh-kpedell tramiehidstonk,tatld coimbOREOHribble GaRmissions
translate to nore effective power transmttin

el el oy disk tyagh ey alserpigs beipsd ingranepolipaions Svgh asiindustril

he dynamc coe riction
tlimzgited itd, spirospirhl hevel, IRliad cawtitary and hypoéd gaawe Thepmay be sied in

15 ti l,, f | at | A wh th W test
N N M
appli@dsisng at 170' C under an air flow of 10L/ni nute.

Frict%gnal benefits of using the conpositions )
descr iTBes0-FHled h&-1 iepbivolyes msasuring frjgtandeipen A retpting stocl

ring against a stationary block having a friction material of interest at a given load and

ﬁjeg‘ agélyica[i&?sraﬂd ia&g@?@?ee%e?ﬁ?g)%ﬁ%:ﬂon@. @J‘J’QB%?S Iglngé@él?e, ibﬂt are not

temperature. A test cycle involves acceleration and deceleration modes between zero
and a maximum speed of 0.5 m/sec. The X-axis and Y-axis in the graphs in FIG. 1

represent speed and coefficient of friction (p), respectively. End-points on the curves,
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that graphically shows a LFW | friction test

conpari son between fresh and aged oils. GI A

contai ns ol eic aci d/ TEPA-derived bi sacyl am de wher eas,
Ol B contains oleic 20 acid/ TETA-derived irnidazoline
reacted with 750 nol ecul ar wei ght PI BSA. Both

fiiction nodifiers ("FMs") are at a |level to provide
950 ppin of nitrogen to the finished fluid. Afluid
a66Ag Hbftdo LetosHRdPEERERted ALERE LABHGER oPBidiBY il hyad ik the
for use in a power transmtting apparatus, Including
alistige in IdeT(etiowmf spehd is r das dgmamiTeaeffioiensoffiction

t f.aN$ Nd.SSi: Al . t.he present. inventj on i .
¢ PR By, S hRERER B RS s Rl s Ty in
déeclyndmad coafficidnt afifiviios ingbetwdn [ fryshlviertas ddesped BonditAn
Pa&_gr Nunber SP- 1 3 Soci ety of, Autonotive Eng%geers,
VETTPRAFSR 16 e @@@i Udpeampirs b7Ving bidtq valies higaar i gar can be
Cadid RWxRIBR khRer Frabl&i wheh R83 as a g&ﬁermhérﬁs@i 1@ Yor exafible, a

Publication # AE- 18, Society of Autonotive Engineers,
Wirid epreating Ahqiggention fat [BE afissh el liovelueimmsavisshelder-free

R0 B Ctiman 80518088k, HTRE b Bl painBRSStaRh
offyriahéc qefisint of frivtiontdnaging (EVE E£K, 82,118 21%s i ‘Babilol). The smaller
C R e BB Bloh ahd AR BeiRr s dhe s torl g gy end o
CRIGRAUEH cHERIRRRND BidrdWffedtidowdt ﬁaﬂsmjtﬁﬁ% catbhﬂ:ﬂityl 1Y dyn4nfE

VI, or a mxture of conpounds of any o ese
f BPARMPeE agipgy exanpl e, a suitable m xture may include

a conp . S y A €0 d
repr es%%{hg'gé ilaﬁyﬁg{ GiI Ts.(;‘gltsﬂatef 918%% ho ck 3 é?%ﬂuaﬁgé ?‘%,9591 lﬁ Iﬂ:fe, (H’B%%V
ocoelicienTbidtitticarona pevead rassmiodtinfrnt Biaowkdicde® the iedrtion versus
chai n, .or .di sk-t) onti sly vari abl e

£ SR OBR! Soymtlptigh A whon the : t@fi/%fﬁ%@ag%ﬁﬁdoqwles that are
t $uBfR5IH &5198Mourd of RBHHAkLt 70N IeSS] S HovroIR)/mbite Fhctional
transm ssion. A further aspect of the invention is a
vismelits ef wsingihe eomppsitiansedesirbed drfhis invention aip divstsateddn FIG. 1

h DLl D b i _ o Flui
a@&d%%v e- %e%@y)ig %eL S‘W ! ﬁfﬂ é/te it%f e gan S‘%:"B%P’Zﬁ%‘}g%d agéﬁ le.
dP1l Acgoatains alejc amnid] 't e edived dishcylamnde hereanDid comtuins ofeic

vehi cont.ai n .differenti i ncludin ri,cant
SR B Ea ot oG rs®l P reauber AL ok
\eibiic iodifierk UEBE”Yrt Aictibvel toprbwtié 930 bnt bftfitfoged fo the finished
gﬁ%‘gm}bl l e, and a piece of nechanized farm equi pnent,
as a tractor or reaper. 15 EXAMPLES Illustrative
COMPOSY ik Adcondihy RRhEprbQht HFGbA e BInRfkbE for Be ih ipSwer
transmitting apparatus, including a power transmission fluid, such as an ATF, in a

transmission. An aspect of the present invention is a transmission. Exemplary
transmissions include those described in "Transmission and Driveline Design", SAE
Paper Number SP-108, Society of Automotive Engineers, Warrendale PA 1995;
"Design of Practices: Passenger Car Automotive Transmissions", The Third Edition,
SAE Publication # AE-18, Society of Automotive Engineers, Warrendale PA 1994; and
"Automotive Transmission Advancements”, SAE Paper Number SP-854, Society of

Automotive Engineers, Warrendale PA 1991.
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presented in the follow ng Exanpl es, wherein all parts
and percentages are by weight unless specified

ot herwi se. 20 Exanple 1 Reaction of isostearic acid
with triethylenetetram ne (TETA) was performed in a

2L 3-neck round bottom fl ask, equipped with a pressure
equi l i brated addition funnel, distillation condenser,
and a nechanical stirrer. To stirred isostearic acid

(405. 3 A@)rspedbof TieTResediBvdltish invRdestC RS EsQPcoMaBfingdd poiver
C. Addition continued slowy below 100C until the

r Eawsissien fidy gravisled e fsidnontsingi 45.2 fhid medifiend): 4t nastone
t DEmpRRBL: A Bl CromfBT 4 TrE9 $BPYY %ﬁagéﬁi;ﬁe'z!@%oﬁ\e,&ﬁds
r ually to

caution and tenperature was 1 Ncreased ’gra
150@y of Heseforhuine Forxampler 2 siitable dextureataytimlddera chpound

hours. .The rgact. on s expected to.form44.9 of
nEPisPented ey 4 ogpuly § Sad § comipolind teprepentataivat east S Formula 1,

C Dit) G tvest VIN The SHadsmiigsfn edfoliiiRBt infiflidsQWell &hAA A ik Sype
these results were obtained for the product; TAN
( EpngigRgushyyagable HspiEwion; 2 47BN ¢-DorBETYd pEamaicignKasyien, a

: RN .(Calc'd: 11.41%. IR
%%ﬁda?%%gﬁ%ié%l °%%8m%@zf§’(‘ 1004, 726. Exanple 2 5
React i Aduyirepapedt of the inantidnas 4 v¢lide 2omprising adiehgissnindai |
(76.2.q9) d _C20-24 al kyl succinic anhydride (87.
¢ Fisistop AR ramision Eithlhne 0ot B M alogisochbed
r auibickebd edhtdih aaifeRAtAIPRAGhMIbR iR attitisd Binb&diineit, a vehicle
condenser. and,  a nechanical stirrer. The m xture was

stqnfains ditferenfip! mclydiag p lebsicans sortaiging adhuid wmpesitgs above-

S R W A Yy o
3mgdsmig&hfagh dquitnaBogich 4sR tlactor b reaik?.71, 1705, 1649.

Exanpl e 3 Reaction product of Exanple 1 (55.33 g), a
diluent oil (55.91 g) and 200 nol. wt. PIBSA (56.29

g) having activity of 3. 3ZKAnpigsvere reacted under
condi tjons 15 descr.ibed, in Exanple 2. Analysis of the

r esul tHBYraEY oenTosifatssuitable @wmﬂiemcwy thiggyserfionpp
(BReRBR }n he foNoWeh ies NvneRei® AV pdrsah6 pleenfi 88 by W
(%ri R L N S (R T SR pifeeiigflatd by el ¢
Lungss speeidigl phefgse. f r esh and aged oils. An enbodi ment
fromthe

Example 1
Reaction of isostearic acid with triethylenetetramine (TETA) was performed in a

2L 3-neck round bottom flask, equipped with a pressure equilibrated addition funnel,
distillation condenser, and a mechanical stirrer. To stirred isostearic acid (405.3 g),
TETA (153.0 g) was added drop-wise at 75° C. Addition continued slowly below 100°C
until the reaction is no longer exothermic. After addition of the remaining amine,
vacuum was applied (28” Hg) with caution and temperature was increased gradually to
150°C. The mixture was stirred under vacuum for 19 hours. The reaction was expected
to form 44.9 g. of water. Total of 48.2 g of volatile material was collected in a dry-ice
{rap.

Following analysts, these results were obtained for the product: TAN (D-664)
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broad conposition described herei nabove was used to
evaluate the followng friction nodifiers in LFW 1
Friction Test as shown in Table 1. Data are plotted in

~FIG 1. Table 1 shows a nunber of exanples of

10

15

20

25

oi |l -containing fluid fornmulations according to the
present invention that provide good fresh oil friction
characteristics 25 ([t,/'d < about 1.0) that undergo
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conventi onal for rru I on.

GECiled: botémy W fent’ r) 16,690\N3,1f4.59 13481004, 326.- - r . 01r 3v1
00 - OO4' S\ ONnM MD0CbVI  6~O000ONNNOOONOOO
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OlEXapler?VnV' C. 0000nONNM 3000 McoON n -, On 'D O _QOC r

Reaction product of Example 1 (67.2 g), a diluent oil (76.2 g) and C20-24 alkyl
succinic anhydride (87.5 g) from Dixie Chemical Company were charged into a 500 mL
round bottom flask equii:tped with a distillation condenser and a mechanical stirrer, The
mixture was stirred at 100° C under vacuum (28" Hg) for 1 hour. Analysis of the
resulting product gave: TAN (D-664) 31.1 mg KOH/g; TBN (D-2869) 37.6 mg KOH/g;
N: 3.18% (Calc’d: 3.38%). IR (ecm™): 1771, 1705, 1649.

Example 3
Reaction product of Example 1 (55.33 g), a diluent oil (55.91 g) and 200 mol.

wt. PIBSA (56.29 g) having activity of 3.34 meq/g were reacted under conditions
described in Example 2. Analysis of the resulting product gave TAN (D-664) 28.8 mg
KOH/g; TBN (D-2869) 43.5 mg KOH/g; N: 3.61% (Calc’d: 3.68%). IR (cm™): 1778,
1705, 1642.

Example 4
Table 1 shows LFW-1 results for fresh and aged oils. An embodiment from the

broad composition described hereinabove was used to evaluate the following friction
modifiers in LFW-1 Friction Test as shown in Table 1. Data are plotted in FIG. 1.
Table 1 shows a number of examples of oil-containing fluid formulations
according to the present invention that provide good fresh oil friction characteristics
(1s/pa < about 1.0) that undergo much less change after oxidation compared to a

conventional formulation.
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In Table 1, OA is oleic acid; ISO is isostearic acid; TETA is triethylenc
tetramine; and Czo.24-ASA is an alkyl succinic anhydride where the alkyl group is an
isomerized form of a mixture of Cyg to Cy alpha-olefins. PIBSA refers to
polyisobutylene succinic anhydride and the designations 200MW, 350MW, and
750MW relate the molecular weights (amu).

Reference 1 and Reference 2 use Ethomeen T-12, which is a commercially
available ethoxylated tallowalkylamine from Akzo Nobel at equal nitrogen content.

The friction modifiers (FM’s) reported in Table 1 are prepared by a two-stage
process. In a first stage, a fatty acid is reacted with a polyamine, and in a second stage,
the first stage product(s) are post-treated with an alkyl succinic anhydride. More
particularly, a first stage product (OL/TETA or ISA/TETA) is post-treated with an alkyl
succinic anhydride. The reaction stoichiometry is presented in Table 1. The various
alkyl succinic anhydrides are also presented in Table 1. Example 1 describes suitable
reaction conditions for the first stage. The FM9 is prepared by applying the conditions
and procedures described in Example 1 for the first stage, and in Example 2 for the
second stage. The FM12 is prepared by applying the conditions and procedures

- described in Example 1 for the first stage, and in Example 3 for the second stage. The

other FM’s in Table 1 are prepared using the same protocols as in Examples 1 and 2.

FM]1 through Ref 1 provide 970 ppm nitrogen to the finished fluid. The duration
of stability against oxidation for these oils is tested for 198 hours at 170°C with bubbling
air at a rate of 10L/h.

The duration of stability against oxidation for oils containing FM11 through Ref
2 were different in that the test was conducted for only 120 hours and the nitrogen
contribution from these friction modifiers was 375 ppm.

For instance, values for pto/ptq of a friction modifier composition (such as FM-1
through FM-16) generally can be up to about 1.0, and as & further example may be less
than about 0.9, while still avoiding shudder problems and exhibiting sufficient durability
agatnst oxidation.

The dynamic coefficient of friction, pg, is known to relate to effectives of torque

transfer, and therefore to fuel efficiency. High numerical vatues for this parameter (pa)
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Table 1, CAis oleic acid; 1SOis isostearic acid;

TETA is triethylene tetram ne; and C20-24-ASA is an

al kyl succinic anhydride where the al kyl group is an

i somerized formof a mxture of C20 to C24

al pha-olefins. PIBSA refers to 5 polyisobutyl ene
succi ni ¢ anhydride and t he desi gnhati ons 200MN 350MV
ane suitBUVIK felh @b EritaR dﬁPalbﬁﬁy' | Binguh GBicShakadiBbts resultlnghfrom

Ref erence | and Reference 2 use Ethoneen T-12,

i aging efdhereil giowld by minipl. | High delén wd;;cy ingicats that oil loses its initial
* gldigyelilAtags L Lo AHAGH &%'oxggw(e Wl Ni trogen

cont ent IOn no 1 ers reported in
Tabl e At lammrqms.@hﬁessﬂrobghcﬁt Wﬂp@&ﬂ@ﬁoﬂ,@efhﬂeﬁ&é&s bednnadle to a

e SLO I b Epinbe Pfapt App ot gpiiyeh bt

pedmt philgRER s Mntl HitcRhurd L‘éﬁijenc%b‘ CAll Bhch ABNYEIndRts al¥RkSressty
parti cul arléﬂl a first stage product r&l(l/ TETA or

I @ﬁ@lgmﬁl in Gill gre this diecdasars aniiftfallpset Eikyhereis ucci ni ¢
?_gb?/erégn‘fs%ﬁ g@@;ﬁgﬂﬁé SBQ‘i fi( al?xoﬁ %@J@Hsy‘ b %m%? %E%%?reke@ to

ri ous succl nl ¢ an
abreer proesthad e lUnle'EahIhawise ifddeatqzl, all ﬂmﬂﬁﬁs‘mdpfbeﬁng quantities of

suitable 15 reacti onc itio for the first stage.
TREFCRIGRS, TEOnSFIES 1o Bip CSBT \TPIRE pofeent ias Teridioe congigons, and

PodBRkl e $n @L@ §;§eﬁiﬁé@cﬂm‘ ad Epéﬁﬁgnir@tolbef&aergtta@d 3 Vet nd B8R in

and in for the second stage. The FMI2 is
siises YR HgLT Hecedimao Rds isistegioBedonioey, the

"'ﬁfﬂféfﬁaaﬁp A0l RERAE s eptlich 8 b A eppfBiinifbns tha

Ty wiry depeading qpmnmﬂemsedmopdmess;ax@t fortetobtatiled b thel phesent

| es and 20 .F t hr ou Ref .1 ide 9 m,
rfPY‘?'fl@&é nA{ B YHY %eﬁ?‘n"i‘@ﬁlé? asfwﬁalgptfﬂ G fnSapliFatop f’z fhe BBine
sdfafibvalénts BGR R5pe SPhOALiNe eabiPhuh R 88k eferisBoll €RUEE: be
for 198 hours at 170C with bubbling air at a rate of

| copgtyued inrifebt o theypyreher of reperiash sngmfiﬁa@tgiaglﬁ@tld by inphyingerdinary
frBfnddid tsc @'Iﬂ&t@ﬂ%ﬁg ; egﬂuﬂ Eﬁ%lfﬁﬂleﬁ@c{l ran es%ﬁ%arafneteliszs(gtung

dlfferent t hat t was conducted for
Hoxil the @mdtsme of the ogentid@Sre approxitoattdng hd mmtmtiﬂersbles set forth

f | di f F |
PRI R DB S sule] S FunsffluiEe
FHW]:verI m@ugiy cbhaind @nagﬁ@ﬂﬁhdcyss@xﬁg rREliHP bR tﬁ@mﬁard

an (f’ a further exanple may be | ess
devxatlon ound in their respective testmg measurements.

While the present invention has been principally demonstrated hereinabove as a

power transmitting fluid for transmissions, it is contemplated that the benefits of the

fluid embodiment are similarly applicable to other power transmitting fluids included
within the scope of the present invention are gear oils, hydraulic fluids, heavy duty
hydraulic fluids, industrial oils, power steering fluids, pump oils, tractor fluids, and
universal tractor fluids, and apparatus embodiments include gears, hydraulic

mechanisms, power steering devices, pumps and the like incorporating a fluid according

10 the invention.
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than about 0.9, while still avoiding shudder problens
and exhibiting sufficient durability against

oxi dation. 30 The dynam c coefficient of friction, d,
is known to relate to effectives of torque transfer,
and therefore to fuel efficiency. H gh nunerica
values for this paraneter (d) 41 are suitable. In
terms of friction durability, change in these

par anebieerhilithdrtd & the HRenBeH adoPfill Ry ﬁérl:ntstg' fibdiifRd in
m nimal . Hi gh delta values indicate th ap loses iIts
i Hictartdrom qanpiderniésm of aerspevibication, |Feglrwda?r¢c@swﬁth@mvenuon
t n r.Qus aces

¢ AFEB bBRA, IS Bl oo AR BRI 0P B Biersd e
t exempleﬁry mulyf,b:ath oruddctpe Matspint of thdmvamen beilf@indithted by the
Ag@kicatﬁons (published), PCT International patent
ptbPPEASHHS, and literature references. Al such
cited docunents are expressly incorporated in ful
into this disclosure as if fully set forth herein. As
used t hroughout the specification and clains, "a"
and/or "an" may refer to one or nore than one. Unless
ot herwi se indicated, all nunbers expressing quantities
of 10 ingredients, properties such as nol ecul ar
wei ght, percent, ratio, reaction conditions, and so
forth used in the specification and clains are to be
understood as being nodified in all instances by the
term "about." Accordingly, unless indicated to the
contrary, the nunerical paraneters set forth in the
specification and cl ainms are approxi mations that my
vary dependi ng upon the desired properties sought to
be obtai ned by the present 15 invention. At the very
| east, and not as an attenpt to limt the application
of the doctrine of equivalents to the scope of the
cl ai ms, each nunerical paraneter should at |east be
construed in |light of the nunmber of reported
significant digits and by applying ordinary rounding
techni ques. Notwi t hstandi ng that the nunerical ranges
and paraneters setting forth the broad scope of the
I-nvention are approxi mati ons, the nunerical val ues set
forth 20 in the specific exanples are reported as
preci sely as possible. Any nunerical value, however,
i nherently contains certain errors necessarily
resulting fromthe standard deviation found in their
respective testing neasurenents. Wiile the present
i nvention has been principally denonstrated
her ei nabove as a power transmtting fluid for
transm ssions, it is contenplated that the benefits of
the 25 fluid enbodinent are simlarly applicable to
ot her power transmitting fluids included wthin the
scope of the present invention are gear oils,
hydraulic fluids, heavy duty hydraulic fluids,
i ndustrial oils, power steering fluids, punp oils,
tractor fluids, and
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uni versal tractor fluids, and apparatus enbodi nents

i ncl ude gears, hydraulic nechanisns, power steering
devi ces, punps and the like incorporating a fluid
according 30 to the invention. 42 O her enbodi nents of
the present invention will be apparent to those sU ed
in the art from consideration of the specification,
Figure and practice of the invention disclosed
herein. It is intended that the specification and

exanpl es be considered as exenplary only, with a true
sé%ggmﬁhd spirit of the invention being indicated by
the 5 following clainms. 43 CLAIMS: 1. Afluid
conp05|t|on conprising: 5 (1) a mgjor anount of a
base oftifludgnnposifion cop@singnount of an additive
conpris t uct of an aliphatic
carboxyPﬁgug%b%mgﬁgfggﬁgggggéﬁg obt ai ned under

condi ti ®9mmbfam¢mnbfm@d¢nwm@m1ng] xture cont ai ni ng

d la |,
T oo AR o B e Hiscis A A po B ot
atindeBccnditiphadifici& (R¥dick & nagid BndingpRRk Mﬂﬁbﬁ%eﬂlﬁ&ﬁfds

conditions sufficient to produce a_ mxture of

1repregindaddyfprmytaband/oslly élt)@l 1R4588n prodvc ohiaingd by mectingrag
{ hgﬂﬂMoxﬁl%ﬁ?ﬁﬁtaﬁgpg%ugI gﬁlt : gﬁg&l?&fgq{lﬁglebﬂ to gﬁ)'agce a

(b) treating un o produce
f mmttltre pf hﬁ-)dtsub&tltttt@}nmdazolng:s omgalning 01 @& nowrepanpieds

SRSt R B e ComieroR R koniopP sk

bﬁlrtfla'rﬂﬁlxﬂuﬂe donfenieHe@k mote @RfhodtdslrgR&kntod By foRsRaINdIvV, vV
from anong..t he .conpounds reEJesented by fornul as il

t @iy VI grdiiig AT SO 35 95 OB Compaalhapresentd b fpmmu 1
» AR TN mdlat Rst %n&dﬁ%)ound from among the compounds represented by

formulas III to VI, wherein said formulas are:
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11l N NNNR2 20 R2 V -000H IV V ,and 44 VI wherein Rz
and R2 are independent of one another and represent C3

-to C30 straight or 5 branched al kyl, al kenyl or aryl

or heteroatom derivatives thereof, such as an al kyl
havi ng heteroatons, as one exanple; R3 and R4 are

i ndependent of one another and are selected fromthe
group consisting of H -OH, -OR -COOH, -SH, -SR
strai ght chain, gbranched al kyl, al kenyl radicals and
hydr ocar byl rolups in oligoneric or polynmeric form
t hat~are eri&§§§$m®n1propylene, i sobutyl ene and

hi gleer~oliaf ving termnal, 10 internal and
Vinledg%ﬁi?OUbl% bonds, R represents an al kyl or

al kenyl group having up to 30 carbon atons in |inear,
branche#&s"orcooyclic formand n is a value fromO to 5.
2. The fly,d conposition of claim1l, wherein the
additive contains a tonmpound represented by fornmula I
and a conpound represented by formula H 15 3. The
fluid conposition of claiml, wherein the additive

‘contains a conpound represented by fornula I, a

C N

" SRR, R SRS M of BidHothel dnd 1BEA CATLGWtheh pr

brandredhalkyl, aéeny2 Or &yl oF hetefotonddetivatpes thiereof) swhh as kmalkyll,
er.ein.the additive contai ng.a conpound . r.epresente

DI Rt 3 e ST LA 56 SRt o O & are

C iRt fEbm the Rrowp etisetn®yf H.OOM)L@R LCaTH aSHOSRO ALt chain,

represented by formula VI. 5. The fluid conposition of

c Prnhed alkyh alkershradicals gadihydrecerbybgroupsia olgemsms o pelymeny

r .
SRR A 5 Bk R ST SR SREt
windsradl and hieyladdod dauble boodst Rirepsesants enplbylra alkemyd gesip hivdnl up

B X L e N

additive conprises a mxture 5 containing at |east
one conpo ng reprgsen}ed by formula | _or Il and at
| g'a st uid composition of claim I, wherein the additive contains a compound

represented by formula I and a compound represented by formula II.

3. The fluid composition of claim 1, wherein the additive contains a compound
represented by formula I, a compound represented by formula I, and a compound

represented by formula ITI and a compound represented by formula I'V.
4, The fluid composition of claim 1, wherein the additive contains a compound
represented by formula I, a compound represented by formula I, a compound

represented by formula V and a compound represented by formula VI

5. The fluid composition of claim 1, wherein the additive contains a compound

represented by formula I and a compound represented by formula IV.
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conpoUnd from anong the conpounds represented by

formulas Il to VI. 8. The fluid conposition of claim
1, 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, a 10 m xture of

natural and synthetic oils, and a base oil derived-

froma Fischer-Tropsch or gas-to-liquid process. 9.

Tige 11 ghéliGaenasdstdondr Ohint | %H&e]n th¥h&TiBletohtifhs ReSHpQink

has a kinematic viscosity of fromabout 2 centlst%kes

t ecpagsented moforae Vond kegsmpound@epraentgdby Hrmath 15 | ui d

conmposition of claiml1l, wherein the fluid conposition

contains an ashless dispersant. 11. The fluid

ad cor dThgfliid cahpasitioh obelaik0], witeesiedaid siditide toipribes a mixture
Qsition contains at 20 Iggst one _a deterg@ ,

AU pIFest S5 5omBawK epreseaied B (orpRlad 2R 1L gL A P ar

ag&hipound fro Hnkdnd #B coﬁ%@ﬁﬁds rébrasbtEPS) fodmilAAEKol VT OVer,

a copper corrosion inhibitor, an anti-rust addltlve

a seal swell agent, and/or a netal deactivator.

T e fl itiv
RO R T
aboattiral @11, wimixtiye diastachl oils, b hﬁlt]feltlu b, a}ﬁlﬁtﬁmesd)ﬂsyﬁthetlclﬁls a

The fl ui.d cO sit'on f claim1, wherein the additi

i Djrs Of patur; s =a+1da¥?ssmldemfd{7aﬂm e Tigpygh or

@%mﬁﬁlﬁﬁxhﬁﬁk§@n5n155|on contai ning the f|UId
conposition of claim11. 46 15. The transm ssion of
claim 14, wherein the transm ssion conprises a

cgnt ' %ﬁ{ S{EBL &t %W\A}I@eh?%;n(n}ﬁ% lﬁaésg Pll ﬁk a kmematlc viscosity

transnlsS|on ransm ssi
cofnform glasit A cettiaiokes|tolblatut 1GedntistolsnnsKI0dE. 17. The
transm ssion of claim 14, wherein the transm ssion
conprises an automatic transm ssion. 10 18.. The

t 1@Nns NTissthidcddipogiion BT ddim MWRBERINhS NEd E&lﬁﬁ&,lﬂo‘ﬁ%bﬁﬁms an
co ri ses a manual transmission. 19. The fluid

igneEAltof claim 1, wherein the fluid is adapt ed
for use in a transm ssion enploying one or nore of an
el ectronically controlled converter clutch, a 15
sli.ppi g fluad qmerdingrw dripret pr B, whelenspidtiimidpomposiivecdntrins at

starti nor e t|n cl ut ches.
aleastt one a (E]e?er cl;lther%(guon mod%er an antloxu;]an[ wear agent, an
antifoam agent, a viscosity index improver, a copper corrosion inhibitor, an anti-rust

additive, a seal swell agent, and/or a metal deactivator.

12. The fluid composition of claim 1, wherein the additive is present in an amount of

about 0.01 wt. % to about 10 wt. %, based on the fluid composition.

13.  The fluid composition of claim 1, wherein the additive is present in an amount of
from 0.1 wt. % to 5.0 wt. %. |

14. A transmission containing the fluid composition of claim 1.
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20. The fluid conposition of claim1, wherein the
fluid is adapted for use in a belt, chain, or

di sk-type continuously variable transm ssion, a 4-,
5-, 6-, or 7-speed automatic 20 transm ssion, a manua
transm ssion, an automated manual transm ssion, or a
dual clutch transm ssion. 21. The fluid conposition
of claiml, wherein the fluid is adapted for use in an
| pelust hAban@8R%ioR bf Al QELEIE: 8 &hissiOR caRpriss a
vehi cl e conprising an engine and a transm ssion, the
t eentiowiuslyivenablpgdngdiissign. t he fluid of claim 1. 23. A
vehicle conprising a differential,. the differentia
including a lubricant 30 containing the fluid

- cofrposTlid teansiaissioh af ¢haith 144Whehdin te iR oh Ssmpisediidiangutch

friction nodifier conpounds conprising: (a) reacting a
npiEPusEPless of at | east one carboxylic acid R COOH
with a linear polyanine represented by the fornula
H2N- (CH2 CH2NH), , - CH2, where x represents an i nteger
ol7.1 tBhettGmgmission efglamalituwhergin the transyissio canywises H2QOmatic
t@m@&% 2180C for about 5 5 to about 20 hours, said
conpounds’ bei ng represented by formula | and Il C- N

N I HNH2 nand 'N H Il fr wherein R1

n

RL |

repre ts a C3to O straight or branched al kyl,
afieniﬁwdxanmﬁr&%?f claym 14y BatemisdranyRisHORCpRsEH manial
NrdrSmadsiygl ue fromO to 5.

19.  The fluid composition of claim 1, wherein the fluid is adapted forusein a
transmission employing one or more of an electronically controlled converter clutch, a
slipping torque converter, a lock-up torque converter, a starting clutch, and one or more

shifting clutches.

20.  The fluid composition of claim 1, wherein the fluid is adapted for use in a belt,
chain, or disk-type continuously variable transmission, a 4-, 5-, 6-, or 7-speed automatic
transmission, a manual transmission, an automated manual transmission, or a dual clutch

transmission.

21.  The fluid composition of claim 1, wherein the fluid is adapted for use in an

industrial gear or an automotive gear.

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

the fluid of claim 1.

23.  Avehicle comprising a differential, the differential including a lubricant

containing the fluid composition of claim 1.
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10 25. A nethod for producing friction nodifier
conpounds according to claim?24, wherein Rl
represents -Cl7H35. 26. A nethod for producing
friction nodifier conmpounds according to claim24, 15
wherein, said nolar ratio of carboxylic acid to

pol yam ne is about 1:1 to about 2:1. 27. A nethod for
producing friction nodifier conmpounds according to

chai m K@methd@ﬁ Oﬁﬁﬁhcﬁ%'ﬂcﬁﬂﬁlrﬁédlﬁékbﬁg&ﬁldg ns 2:1 1o

about 1. nmet hod for ducli ng tion
modi f i @B re@@lmg@umi@r eac@s@ oﬁﬂt hagsttope earhomhg ic1d Mﬁ@@éli with a linear

Sﬁ(‘)lg:%n[i@l: %preﬁg{tédon N p&%% Eﬂg—fjlﬁ%ﬂ ?ﬂ&,tu?lbeﬁe X represents an

ninthighs &1 to oﬂpwueﬂhperam&oﬁ d |rznge bbalofl 230PC & abo1S0% for it 5
re%ﬁtl%ﬁ is for aboumyé% to about 16 hours., 25 30. A
niakee 20 bouss, B romrgunds beipg srreseied eforpdahmiHls
rding to cl ai m25, mhereln the reaction
teﬁgbkakgﬁ isvHabout C. /48 H A method for

-~ produci ng! frijgtion nmyeyTiernco %yﬁ%s according to

claifth 24," wherein sai 1methlod Yi el ds a reaction
product 'in whichgahdpere is anratio of at |east one
conmpound represented by fornula | to at |east one
conpound represented by fornmula Il of about 2:1. 5

Saherfin T HORCLelih PGt b bShdA JPIMILET HCRHRAUNTS

according'to c m ereln sai r
Cltgoitee slegpasive theraf, bmbn tshievahe dion ®to Sor oducts from (a)
wth at |east one carboxylic acid RZCOOH i n an anount
that at |east a portion of the reactive nitrogen

8253 B A fhefhod Q’éﬂ}ﬁéﬂhdmg fridtioh Mddaiel c@fipdund€RBoraR to clalm 24,
| at ed, whereb 0 compound(s) represente

%ﬂF34FWF5§ﬁ8 Benpound(s) represented by fornula
IV are obtained: Il and IV 15 wherein Rl and R2 are
i ndependent of one another and represent C3 to C30

sit ai g‘hmeﬂlod ftb‘rmcbthlhiag fradtion Imod'zﬂek evnypounds @acyrding toclpisn 24,
etero ve..t her 33. A [

TS PR PR sk Bibeiont a5 Boinpetnin S abEb I gL

cIa|n124,

27. A method for producing friction modifier compounds according to claim 26,

wherein said molar ratio is about 1.2:1 to about 1.6:1.

28. A method for producing friction modifier compounds according to claim 27,

wherein said molar ratio of carboxylic acid to polyamine is about 4:3.

29. A method for producing friction modifier compounds according to claim 24,

wherein the reaction is for about 12 to about 16 hours.

30. A method for producing friction modifier compounds according to claim 25,

wherein the reaction temperature is about 150°C.
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wherein said nethod further conprises post-treating a
reacti on product conprising at 20 | east one conpound
represented by fornmula | and at | east one conpound
represented by forrmula Il with at | east one organic
acid or an anhydride thereof in an anount that at

| east a portion of the nitrogens in said conpounds can
- be acyl ated, whereby conpounds represented by

f 91 Mul ASnevhdder pfbaiirg ARIA rH&ﬁlﬁer\{oﬁﬁamggacZoﬂﬁlg‘w Bl B4,

R3 and R4 can be indépendent of one another and

r ehprsenid nethadyialor reaatign graduein which Hheedsla sitikyff at least one
t
) AR

anfkbane2:5el ected fromthe group consisting of H -CH,

5 OR -COCH, -SH, -SR, straight chain, beta branched

al kyl , al kenyl radicals and hydrocarbyl groups in

ok2.go ”anhéihdarfoﬂ%ddﬁﬁ{g'ﬁ%ctfo%ﬁﬁcﬁﬂi’h%orﬁﬁ&xn@@z[dcb’r@ﬁlgfté OHim 24,
propylene i sobutyl ene and hi gher ol ef ms having

t whercisnid method furtlier eqveprisesyydst igkating the sesctéortpspdiists from (a) with

a géna]gf (ghﬁgafngﬁg g&@?&b@%%%m{&%ﬁ itggﬁ P orfffr dlréactlve

f nitrogenosénol ing compaunided fatnukliiok 1ltcyn bf adylated; whct‘reby a
charact istics i ted po transmtting

10 oS Bampried P ot i A GobR PGP o ila TV
t #r8QBinkd:l Ng apparatus, said fluid conprising (a) a
base oil, and (b) a friction nodifier conprising (i) a
reacti on product of an aliphatic carboxylic acid and a
poI am ne, sald reacti on product obtalned under

15k suf fici epf\to ar,M xt ure of
1, §j6r§ﬁ$ t] gt & |n1ddfqi\ﬁg$'9\éfd i xt ur e

cont%lnl r nore cdﬁpoun epfbsented by
formul a | and/or I, (ii) a r&action product obtai ned
by (a) re#icting an a&jphatlc ca¥boxylic acid and a

pol yam ne, said reaction product obtained under
conditions sufficient to produce a mxture of 1, 2-

15 O BYBAR, kbl Rehrd FHGRAG: BEShe aAGth Al ¥loWisEnt €O RS €l heAight or

one or nore conFounds represented 20 by formul

drratced alkyl, dkayt draryl @iopps ewshdtareptom dmvaumthﬁneob ns to
-provide at | east one or nore conpounds represented by
formula I'l'l, IV, Vand/or VI; or (iii) a mxture
c353nt aiA meglodforlpﬁ:ahitmg friction Mpdifietlcongpinadet @dinB o claim 24,
nula é nd at | east one conpound from anong
%‘B POy TOBRPSE NoY-FEHRRA rgagtiop prqdget OQH@PS’% at

20 215ast one compound represented by formula I and at least one compound represented by
formula II with at least one organic acid or an anhydride thereof in an amount that at
least a portion of the nitrogens in said compounds can be acylated, whereby compounds

represented by formulas V and VI are obtained:

Ry
n H ° R
3
NQ(N\/WLN’\% NYR‘ N|/=_\ N\/\EN N
0" ~ LAY
Ry Ra f (o] Ry Rafo
R¢” “COOH Re”™ COOH

v and vi ,
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NH2 n ./N'N 11 ~ R1HH LNNOH H ,N /R nO
50V IVand R4 COOH NN -" R, R3 0 VI 3 5 wherein R
and R2 are independent of one another and are
represent C3 to C30 straight or branched al kyl,

al kenyl or aryl or heteroatom derivatives thereof; R3
and R4 are independent of one another and are
selected fromthe group consisting of H -OH -OR -
COOH, -SH, -SR, straight chain, beta branched al kyl,

~al kenyl radicals and hydrocarbyl groups in oligoneric

oivhgrisinBrend B ¢anrbaindependanteof deg dnpthdr dndaeprprcolsSH te sy straight or

[ I n [ r. ol efins havi.ng. term nal,
| BORIA RYE ke R0C e B0 o R AR A Iy E BROE M. and Rycan
obgmdépendmoofonkansiheg aud areeeld@edhoh e @Hiupﬁﬁnsi%ﬁhg off HLS)H& -
val.ue mO tg 5; .and 2) operatjng.the uid in the
p Brercoptmsth b, ﬁﬁmaﬁ ﬁaﬁ*%th?@, rpsesdealiy ifkendupdisalomd of
S hlbdattyV grd @iy if Sligdtdrl @k bOPmBfic Rfth that hdiddi @8 RonPAWEiene,
transm ssron fluid is inmproved

isobutylene and higher olefins having terminal, .intemal and vinylidene double bonds,

wherein R is an organic group having up to 30 carbon atom, and n is a value from 0 to 5.

34. A method for providing improved durability of friction characteristics in a
lubricated power transmitting apparatus comprising;

1) adding a fluid to an power transmitting apparatus, said fluid comprising (a) a
base oil, and (b) a friction modifier comprising (i} a reaction product of an aliphatic
carboxylic acid and a polyamine, said reaction product obtained under conditions
sufficient to produce a mixture of 1,2-disubstituted imidazolines, said mixture
containing one or more compounds represented by formula I and/or I, (ii) a reaction
product obtained by (a) reacting an aliphatic carboxylic acid and a polyamine, said
reaction product obtained under condittons sufficient to produce a mixture of 1,2-
disubstituted imidazolines, said mixture containing one or more compounds represented
by formula I and/or II, and then (b) treating under conditions to provide at least one or
more compounds represented by formula 111, IV, V and/or VI; or (iii) a mixture
containing at least one compound represented by formula I or I and at least one

compound from among the compounds represented by formula I, IV, V or VI:

H
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relative to the performance of a transm ssion w thout
said fluid. 15 35. The nethod of claim 34, wherein the

"base oil has a kinematic viscosity of from about 2

centi stokes to about 10 centistokes at 100 C. 36. The
met hod of claim 34, wherein the fluid further
conprises an ashless 20 dispersant. 37. The net hod
according to claim34 or 36, wherein said fluid
further conprises at |east one nmenber selected from

t he group conS|st|ng of \Jyﬂy;k%ﬂbng an antifoam 51
agent, aE age r{ an tinu additive, a
deﬂ g nt | §EOSity | RdeRed ovél, a copper
correslon ﬂlleor a seal s II agent a netal

deactlval%r and a fricti on™od er other than one
representew by fornulas | to Wi. 5 38. Thg nmethod of
clai m 34, wherein the power transmitting apparatus
conprises a transm ssion. 39. The nmethod of claim 34,
wherein the power transmtting apparatus conprises an
i ndustrial gear or an autonopti gear. 10 40. An

addi tive conp05|tﬁan conprlg 1) (i) a reaction
product of an ali lic acid and a

pol yam ne obtai ned, und ndPtions sufficient to
produce a m xture cothHnlng one or nore conpounds
represented by fornul gA>~@pd/or H (ii) a reaction
product obtained by (a) 15 reacting an aliphatic

- carboxylic acid and a po'yarine under conditions

sufficient to produce a mxture of 1,2-disubstituted
i m dazol i nes contai ning one or nore conpounds
r gperemdh tandi Rpare fislepanias of ormraddtber dntl areamsledehiel t0 Ky straight or

eat,i nder conditions to p od ce furthe
o et s B rob SRR Ea e et B PR
bindbgehaaik af dﬂelanothé{,ana/areaaeét@i ﬁéfh theQiroup dohaxstalglzsfm 1518 -OR, -
contai ning at | east one conmpound représented b

£ 6, 2SH, “SBostaarehl i betaprandhed i ekembradisals sty dracaryl
i I
B8k ih BRI BEISmE PO Bl € gbiych HofHirB5yidde! isdtRityHme

W as are:
and higher oleﬁns having terminal, mternal and vinylidene double bonds, R represents

an organic group having up to 30 carbon atoms, and n is a value from 0 to 5; and
2) operating the fluid in the power transmitting apparatus, wherein the duration
of stability against oxidation of said fluid as a power transmission fluid is improved

relative to the performance of a transmission without said fluid.

35.  Themethod of claim 34, wherein the base oil has a kinematic viscosity of from

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

36.  Themethod of claim 34, wherein the fluid further comprises an ashless

dispersant.

37.  Themethod according to claim 34 or 36, wherein said fluid further comprises at

least one member selected from the group consisting of an antioxidant, an antifoam
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--~nIN R 1 H11 ~-N HN . NWRILRL uoVIII IV
and 52 VI 5 wherein RI and R2 are independent of one
anot her and represent C3 to C30 straight or branched
al kyl, al kenyl or aryl or heteroatom derivatives
thereof; R3 and R4 are independent of one another and
are selected fromthe group consisting of H -0OH -OR

COOH, -SH, -SR, straight chain, beta branched al kyl,
a Iag@m Yol ah @l Bkcht, AR Bt hARBY DY Heter%&ﬁ %sdoﬁtﬁha&%sfdv& a
or polyneric formthat are derived fron1p opyl ene,
i SeIngE Saresien imhibiles atspal mwell ageat pmetah desctigptareandiarfigtion modifier
| OESF fdh o ]¥%ﬂ%hbg ?@fgyﬁlbonds R represents an
organi c gr avin carbon atonms and n is a
val ue fron10 to 5. 41. A met hod for inproving the
hapdl i t|c of a power transm ssion

PR o QOrBPMoR it eiratin e i i O T e PP 2
tﬁmﬁhﬂﬁﬂhﬂo 15 42. A fluid conpositi-on, conprising:
(1) a major amount of a base oil, and (2) a m nor
anount of an additive conprising (i) a mxture

t ai I
F v mul aroBeOfoRa iy RISk CREERENE SBals comprises
aindbgiegltgeame anautpmomd: geapr esent ed by formula | and/ or
Il and at | east one conpound from anong the conpounds
represented by
40.  An additive composition comprising:

(1) (i) areaction product of an aliphatic carboxylic acid and a polyamine
obtained under conditions sufficient to produce a mixture containing one or more
compounds represented by formula I and/or IT; (i) a reaction product obtained by (a)
reacting an aliphatic carboxylic acid and a polyamine under conditions sufficient to
produce a mixture of 1,2-disubstituted imidazolines containing one or more compounds
represented by formulas I and/or I1, and then (b) treating under conditions to produce a
further mixture containing one or more compounds represented by formula XL, IV, V
and/or VI; or (iii) a mixture containing at least one compound represented by formula X
and/or II and at least one compound from among the compounds represented by

formulas ITI to VI, wherein said formulas are:
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formulas- 11l to VI, wherein said fornmulas are: 53 Rl H
' ITVM 5 N2 nORy5YV,and wherein Rl and R2 are
i ndependent of one another and represent C3 to C30
straight or branched al kyl, al kenyl or aryl or

het er oat om deri vati ves thereof, such as an al kyl
havi ng heteroatons, as one exanple; R3 and R4 are

i ndependent of one another and are 10 sel ected from
the group consisting of H -OH -OR -COCH, -SH, -SR
straight chain, branched al kyl, al kenyl radicals and
hydr ocar byl grougas in oligoneric or polyneric form
that are deri from propyl ene, isobutyl ene and

hi gh efinpnvhdvithg termnal, internal and

vi Ny{ i de /éﬁﬁbl bonds, R represents an al kyl or

al kefry|rs od% having up to 30 carbon atons in |inear,
branched or cyclic formand nis a value fromO to 5.

15 43. En &84 tive conposition conprising (1) a
m xture c®ntaining opne or nore conpounds represented

by formula | and/or Il; or 54 (2) a mxture

contai ning at | east one conmpound represented by
formula | and/or 11 and at |east one conpound from
anong the conpounds represented by fornulas 11l to

WhereindR; endRsae thdbgmdent af omrapothbr &d répresent C; to Csg straight or
branched alkyl, alkenyl or aryl or heteroatom derivatives thereof; R; and R, are
independent of one another and are selected from the group consisting of I, -OH, -OR, -
COOH, -SH, -SR, straight chain, beta branched alkyl, alkenyl radicals and hydrocarbyl
groups in oligomeric or polymeric form that are derived from propylene, isobutylene
and higher olefins having terminal, internal and vinylidene double bonds, R represents

an organic group having up to 30 carbon atoms and n is a value from 0 to 5.

41. A method for improving the handling characteristics of a power transmission

fluid comprising adding thereto an additive according to claim 40.

42. A fluid composition, comprising:
(1) amajor amount of a base oil, and
(2) aminor amount of an additive comprising;
(1) a mixture containing one or more compounds represented by formula
I and/or IT; or
(it} a mixture containing at least one compound represented by formula I
‘and/or II and at least one compound from among the compounds represented by

‘formulas III to VI, wherein said formulas are:
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RA COOHO R R3 NNNWVI 10 V ,and wherein Ry and R2
are i ndependent of one another and represent C3 to C30
straight or branched al kyl, al kenyl or aryl or

het eroat om derivati ves thereof; R3 and R4 are

i ndependent of one another and are selected fromthe
group consisting of H -OH, -OR - COCH, -SH, -SR
straight chai n, beta branched aIkyI alkenyl raglcals

ydr ocar 15 groups in ollgo LRC
shaF-aﬁgﬁﬁerw’éa PPy, en ‘(lso ﬁ %) and
hlg s halig™t ﬁE%h%fm/lnterﬁm

V|nyI|dene doubl e bends, "R repPesents an 6rganic
group hdving up to 30 ca¥fbon atoms and n i ¢ a val ue ,
fromO to 5. 44. A material resulting fromthe

combi nation of an aliphatic carb |c aC|d &nd_a 20

pol-yani ne. 55 45. The material ofs¢ wheFei n
thﬁﬁﬁbpég-éerﬁﬁaﬁtlng fron1the COHbI@ % Gbnprlses
a 1,g-di )bgl"tmxed i mdazoline. 5 46. The material of
cl ai m 44R:wherein the nolar ratio of ®heceatboxylic

acid to theg polyan1ne IS between about y1.0 to aboua
2.0.

8
NF\N\/*N/\%N
S f :
1 Rs
Ry~ ~COOH

Vi

wherein R; and R; are independent of one another and represent C; to Csg straight or .

branched alkyl, alkeny! or aryl or heteroatom derivatives thereof, such as an alkyl
having heteroatoms, as one example; R; and Ry are independent of one another and are
selected from the group consisting of H, -OH, -OR, -COOH, -SH, -SR, straight chain,
branched alkyl, alkenyl radicals and hydrocarbyl groups in oligomeric or polymeric
form that are derived from propylene, isobutylene and higher olefins having terminal,
internal and vinylidene double bonds, R represents an alkyl or alkenyl group having up

to 30 carbon atoms in linear, branched or cyclic form and n is a value from 0 to 5.
43.  Anadditive composition comprising

(1) amixture containing one or more compounds represented by formula I

and/or IT; or
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47. The material of claimd44, wherein the nolar ratio
of the carboxylic acid to the polyamne is between
about 1.2 to about 1.6. 10 48. The material of claim
44, wherein the carboxylic acid conprises one or nore
of a lauric, nmyristic, pahnitic, stearic,
i sostearic, dodecenoic, hexadecenoic, oleic,
iso-oleic, linoleic, arachidic fatty acid, or
combi ngh iy %ﬁﬁufeh:%ﬁﬁﬁing alRagdt %ne donholiBd fbleSintdd by Gl l4c/r}:md/or
wherei n the carboxylic acid conprises one or “nore of
41ipod etlpash eveeompotied fiom ambesthd eoppavindorcprebanteddyifermulas il to
4V@Qh%h§?%ﬂi¥ QESO The material of claim 44,
erein anlne conprises a pol yethylene am ne

cont ai ni ng an |nternal repeating unit of (CHQ CH2NH)

-, wherein x is an integer 20 fron1about to about

10 51 The material of claim 44, |n he
zse§«o Qe of a
tr| n1ne ttrlethyl \P@F qrmand tetr hyI@ne

pent%n1ne

H NQN\/%N/\%: H\H/R1
0

Ri Ry O
Ry >:0 0
RY Ry~ “COCH

v v

wherein R; and R; are independent of one another and represent C; to Csg straight or
branched alkyl, alkenyl or aryl or heteroatom derivatives thereof; Rz and R4 are
independent of one another and are selected from the group consisting of H, -OH, -OR, -
COOH, -SH, -SR, straight chain, beta branched alkyl, alkenyl radicals and hydrocarbyl
groups in oligomeric or polymeric form that are derived from propylene, isobutylene
and higher olefins having terminal, internal and vinylidene double bonds, R represents

an organic group having up to 30 carbon atoms and n is a value from 0 to 5.

44. A material resulting from the combination of an aliphatic carboxylic acid and a

polyamine.
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45.  The material of claim 44, wherein the material resulting from the combination

comprises a 1,2-disubstituted imidazoline.

46.  The material of claim 44, wherein the molar ratio of the carboxylic acid to the

polyamine is between about 1.0 to about 2.0.

47.  The material of claim 44, wherein the molar ratio of the carboxylic acid to the

polyamine is between about 1.2 to about 1.6.

48.  The material of claim 44, wherein the carboxylic acid comprises one or more of
a lauric, myristic, palmitic, stearic, isostearic, dodecenoic, hexadecenoic, oleic, iso-oleic,

linoleic, arachidic fatty acid, or combinations thereof.

49.  The material of claim 44, wherein the carboxylic acid comprises one or more of

4-dodecylbenzoic acid, 2-hexadecylnicotinic acid, and 4-polyisobutyl acid
50.  The material of claim 44, wherein the polyamine comprises a polyethylene
amine containing an internal repeating unit of -(CH, CH;NH), -, wherein x is an integer

ﬁ‘om about 1 to about 10.

51.  The material of claim 44, wherein the polyamine comprises one or more of a

diethylenc triamine, a triethylene tetramine, and a tetraethylene pentamine.
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