COVPCSI TI ONS COVPRI SI NG AT LEAST ONE
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| NVENTI ON Field of the Invention [001] The present

di sclosure relates to a fluid conposition conprising
at | east one hydroxy-substituted carboxylic acid. The
at | east one hydroxy-substituted carboxylic acid

provi des at |east one property chosen from rust

i nhibition, corrosion inhibition, inproved lubricity,
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fluid conposition di gARS A @p ncl udes fluids

that- may be suitable for use in an autonmatic

transm ssion, continuous variable transm ssion, and/or

a manual transm ssion. Background of the Invention
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[004] Carboxylic acids, such as caprylic acid, are
aufgstigl trarsmisgiom gioptinuous variable transmission, and/or a manual

transmission.

Background of the Invention

[002] Extremely high metal-on-metal pressures are present in newer
automatic and manual transmissions such as step automatic transmissions, @
~continuously variable transmissions, and manual or automated manual

transmissions. High pressures are also present in various gear drive components
such as automotive differentials and power transmission gear drive components.
[003] In this regard, it is widely known that lubrication has a profound effect
in reducihg wear associated with automotive machinery, such as engines,
transmissions, aﬁd other equipment having moving parts. Lubrication separates the

moving surfaces with a film which can be sheared with low resistance, without

causing damage to the surfaces.




inhibitors and lubricity inprovers in |ubricants and
fuels. Unfortunately, caprylic acid causes corrosion
i n machi ne, engine, and transm ssion parts that
contain lead as part of the material of construction.
[005] U.S. Patent No. 6,750,183, is directed to
crankcase lubricating oils conprising a major anount
by wei ght of an oil of Iubricating viscosity a m nor
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of the. materiabofommstruetiafi.r ect ed to a process for reducing
engi ne wear in the operation of an internal conbustion
engl008] cdrihRatentddo. (650,188, is dirbetbd iy ceenkbassiubpieating oils
of the exhaust gas fromthe engine to the intake air

comppising a rahjor kmoeng by weigh &f GR)oil e Ritkicktity tnb@oﬁ@fga Meinor
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(ii) water; and (iii) at |least one surfactant-
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conpounds whi ch exhi bit inproved lubricity. The
engigel Meay i beraRsatinn of i intksnal combistigh iengiaei domprising: (A)
substituted by at |east one hydroxyl 2 group, and
recifeulating atlesstofart dithe axbauistl gas feorn theseibgine taithedntakeatir supply
| east one hydr oxyl
of the engine; and (B) operating the engine using a water-blended fuel composition
made by combining: (i) a normally liquid hydrocarbon fuel; (i} water; and (iii) at least
one surfactant. The surfactant may be one or more acylating agents, such as a
carboxylic acid reacted with, for example, an amine.

[007] U.S. Patent No. 6,746,778, is directed to a metal substrate with a
corrosion-proofing bond coating containing adhesion-conferring polymers, based on
organic compounds, such as cinnamic acid.

[008] U.S. Patent No. 6,001,141, is directed to low sulfur content fuel

compositions containing additive compounds which exhibit improved lubricity. The

additive compounds include a carboxylic acid substituted by at least one hydroxy




group. SUMVARY OF THE | NVENTI ON [ 009] According to
various enbodi nents, there is provided a transm ssion
fluid conposition conprising at | east one
hydr oxy-substituted carboxylic acid. [0101 According
to various enbodi nents, there is provided a |ubricant
conposition conprising at |east one
- hydr oxy-substituted carboxylic acid. [011] According
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g dr oxy-substituted carboxylic acid in a mnor anount.
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various enbodi nents, there is provided a nethod for
flui gempositing compristng atdeast vaevdiawpiubstitecdearboyylicgacid.

fluid conposition conprising at |east one
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[014] According to various enbodi nents, there is
comppaesiiiatecoraptisibg atkashonehydrogpspbstittiedrcackonytic stidg  a

maj or anount of an oil and a minor anount of a

corfpos) t iAusorimptd Garit@issdmbeddlenty) there is provided a fuel

hydr oxy-substituted carboxylic acid. [0151 According
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art obvi ous fromthe description,

. ..in ill b
at least rcJ)ne hy\c/}ﬂroxy-su%stituted carboxylic acid to machinery.

[013] According to various embodiments, there is provided a method for

| inhibiting rust of machinery, comprising providing a fluid composition comprising at

least one hydroxy-substituted carboxylic acid to machinéry.

[014]  According to various embodiments, there is provided a lubricating oil
composition comprising a major amount of an oil and a minor amount of a
composition comprising at least one hydroxy—substituted carboxylic acid.

[015]  According to various embodiments, there is provided an antirust
composition comprising at least one hydroxy-substituted carboxylic acid.

[016] According to various embodiments, there is provided an anticorrosion

composition comprising at least one hydroxy-substituted carboxylic acid.




or may be |l earned by practice of the invention. The
obj ects and advantages of the invention will be
realized and attai ned by neans of the el ements and
cornbinations particularly pointed out in the appended
clainms. [018] It is to be understood that both the
foregoi ng general description and the follow ng
detail ed description are exenplary and expl anatory
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at least o hydr oxy-substi tuted_carboxylic acid.
or gyde SAmec i Bractia anereInR Fhe$biasits and agdwantages of the
. limted to, fluid conpositions such as those suitable
invegtion, wél besrealized) apdattpived kymseansofdhe falaments aAnE)combinations
conti nuous variable transm ssion fluid, mnual
partichiaglyipoiritech o inithe appended ¢laings. used in dual clutch
transm ssions. The at |east one hydroxy-substituted

car [9d8y| iitisatoibe urrderstbed thut botisg foregeiiegendrai dbscrigtion and
conpositions, such as gear lubricants and fuels. [021]
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may be present in the fluid cofposition I n"an “anpbun
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corrosi on an o I nprove lubricity. For exanple,
the at | east one hydroxy- substituted carboxylic acid
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'aci(ge a nono- or poly-carboxylic acid or a dinerized
'cid. The carbon chain of the carboxylic acid may be

at Igst ne. of e , .
[0 e fluid composition includes, but is not limited to, fluid compositions

such as those suitable for use as an automatic transmission fluid (ATF), continuous
variable transmission fluid, manual transmission ffuid, and a fluid used in dual clutch
transrhissions. The at least one hydroxy-substituted carboxylic acid may also be
used in other fluid compositions, such as gear lubricants and fuels.
[021]  The at least one hydroxy-substituted carboxylic acid may be present

.-in the fluid composition in an amount sufficient to inhibit at least one of rust and
corrosion and/or to improve lubricity. For example, the at ieast one hydroxy-
substituted carboxylic acid may be present in the composition in an amount ranging
from about 0.05% to about 0.2% by weight, as a further example from about 0.01 to

about 0.5% by weight, relative to the total weight of the composition. -




saturated or unsaturated, branched or |inear, and
cyclic, including polycyclic or acyclic. The
carboxylic acid nay be aliphatic, cycloaliphatic,
aromatic, or heterocyclic in character. [023] Wen
nmono- car boxylic acids are used they may typically
contain 8 to 40 carbon atons, such as 10 to 30, and
for exanple 12 to 24 carbon atonms. Exanples incl ude,
but < : : PO _
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ar a}cgi di c a}ci d, behenic acid, |ignoceric acid, i
saluggigd pf ungatyrated, hranghed et iearandLyrlic, deglading pelvsyaicor
acid palmtoleic acid, eraidic acid, fatty acid of
acydigonttie carboxvliaaeig ray be sliphaticdeyalenliphatic,airbmati¢,artheterocyclic
~acid of hardened rapeseed oil, fatty acid of hardened
in ghgrgader.oi |, fatty acid of hardened palmoil,
dodecenyl succinic acid and its anhydride, and
deci@as] c Whed moecdrboxylicalcidehabiuged AewsRd tYiREalytomtin 8 to
be understood to nean acyclic or cyclic, saturated or
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conmpounds. [024] Exanples of an aliphatic saturate

Ex&ApRMdIde, Bk Qaé H&tlliéﬂ%d tguélgﬁfaﬁc Rthox\hidhifd shéh as jauric acid,
l'i near saturated acids such ds caprolc’aci d capry?l C
| : ' (WoR ric ..acid, r.i Sti cid,., . ..
myBSlEacif Rt AR aliB i, sfRéle Feldh R e noleic aci
. .d,. .and laccelic arid.  Exanples of aliphatic .
ineipcfefondEangFiacth ertis ARy SRhenin foidr et acid,
Limt edqﬁ‘o, branched carboxylic acids such as i
PelargopicACith sapris arld, mapaania #/deestanis acidcargchigiosacid, behenic
.met hyl butanoi ¢ aci d, 2, 2-di nethyl butanoic acid,
acig, ligppegigasidrrsretiaesid, mantamis agd. Hesliasis acid.otaproleic acid,
2, 2-di net hyl - hept anoi G acid, 2-ethyl-2-nethyl butanoic
palmiplgjc acid,araigichasidrfetty aaidiof codomae oily fatlyemitbofchaadénkd fish oil,
2-n-propyl pentanoic acid, 3,5, 5-
fatty acid of hardened rapeseed oil, fatty acid of hardened tallow oil, fatty acid of

hardened palm oil, dodecenyl succinic acid and its anhydride, and decanoic acid.
The term “afiphatic” as used herein may be understood to mean acyclic or cyclic,
saturated or unsaturated carbon compounds, excluding aromatic compounds.

[024] Examples of an aliphatic saturated carboxylic acid include, but are not
limited to, linear saturated acids such as caproic acid, caprylic acid, capric acid, lauric
_acid, myristic acid, palmitic acid, stearic acid, arachic acid, cerotic acid, and laccelic
acid. Examples of aliphatic saturated carboxylic acids include, but are not limited to,

branched carboxylic acids such as isopentanoic acid, 2-methylpentanoic acid, 2-
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tri met hyl hexanoi ¢ aci d, dinethyloctanoic acid,

i sotridecanoic acid, isonyristic acid, isostearic

acid, isoarachic acid, and isohexanoic. acid. Exanples

of unsaturated carboxylic acids include, but are not

limted to, palmtoleic acid, oleic acid, elaidic

acid, linoleic acid, and linoleic acid, and ricinolic

acid. Alicyclic carboxylic acids such as naphthenic
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ypically contain 3 to 40 carbon atons, such

C agidy diropthylegianpiceadid. dsatddecanpic acid,Hsemyristic acid,

_atons. Exanples include, but are not limted to,

Isasteasictapid, lisaaraghielsciduand sohexarminadd. xkbimples afrursaturated
adi pic, glutaric, suberic, azelaic and sebacic acids,

caeneaylic acds bolude] butaredot Smited &5, phlrditdleitydid) veiaaeid, elaidic
tricarboxylic acid and tetracarboxylic acids such as

acitl, indieid-doid, and liheleicagcid kididifoliRGEci. ARZElic tarbbRylR! &Rs such
possi bl e to use hydroxy-substituted di nerized aci ds.
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Imerized acrd nay

trinmer acids. Wien used, the

-cohlémaﬁéhb?tv&?&tﬁbl:b,from about 10 to about 60, for

exanpl e from about 20 to about 60 and as a further
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a 'xéll;lr of 2% by vveiy?ht nononer, 83% by wei ght di mer
and0g8he f}yhempbfrﬁafmx Igiagisle anpaspdssiichlas dii ghlsicarboxylic
acids. This dinerized acid, as well as the other
acidsithey maydypisally cantaia 3 tardd csshere atonzs, Isychiaail telfiGe and for
may be prepared by the

. example from 3 to 24 carbon atoms. Examples include, but are not limited to,

dicarboxylic acids such as succinic, malic, tartaric, adipic, glutaric, suberic, azelaic
and sebacic acids, and tricarboxylic acids such as 1,3,5-cyclohexane tricarboxylic
acid and tetracarboxylic acids such as 1,2,3,4;butane tetracarboxylic acid.

[027] It is also possible to use hydroxy-substituted dimerized acids. Herein
such compounds may be referred to as dimer and trimer acids. When used, the
dimerized acid may typically contain from about 10 to about 60, for exampie from
about 20 to about 60 and as a further example from about 30 to about 60, carbon
atoms. Such acids may be prepared by dimerizing unsaturated acids and typically

comprise a mixture of the monomer, dimer and trimer of the acid. The dimer may




application or adaption of known techniques. [028] Any
of the carboxylic acids may be nodified to include a
hydroxy functional group. Such a nodification would
be known to those of ordinary skill in the art. The
at | east one hydroxy-substituted carboxylic acid may
conprise at | east one hydroxyl functional group.

Mor eover, the at | east one hydroxy-substituted
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[030] The at least one hydroxy-substituted carboxylic acid may have a low
melting point. Moreover, the at least one hydroxy-substituted carboxylic acid may be
a liquid.

[031_] It is believed, without being limited to any particular theory, that a
composition comprising the at least one hydroxy-substituted carboxylic acid may
meet the standards for an oxidation test which measures the change in the total acid
number. An example of an oxidation test is the MERCON® Aluminum Beaker
Oxidation Test (ABOT), FMC BJ 10-4, revision 1, 2003. Using this test a composition

comprising the at least one hydroxy-substituted carboxylic acid may have a change in




in total acid nunber less than 3.25, and the cycling
test requires a conposition to have a change in total
acid nunber of less than 2.0. [032] The at | east one
hydr oxy-substituted carboxylic acids nmay al so pass a

| ead coupon test. As part of the oxidation tests, a

| ead coupon may be placed in a beaker with the fluid
conposition containing the at |east one
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such as in the formof deposits on the |ead coupon.
GMNBA5veKisglien test HactpbpgRR0B requites eempositiom tabgvebe change
eval uated by weighing the | ead coupon before and
in tgtal @cid memberdess than J5.carelthatoyclingatest rxeires atconigosition to
conclusion of the test, the | ead coupon shoul d be
havé petiahge hewtalac'min)umMWdeéS@thadei ts before it is
wei ghed. A | ead coupon exposed to a conposition of the
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islimted to 3% before and after w ping
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deposits on the lead coupon.
[033] Moreover, the weight of the lead coupon may be evaluated by

weighing the lead coupon before and after the test. For an accurate measurement at

-the conclusion of the test, the lead coupon should be wiped to remove any corrosive

deposits before it is weighed. A lead coupon exposed to a composition of the
present invention may possess a change in weight that is limited to 3% before and
after wiping.

[034] ‘The at least one hydroxy-substituted carboxylic acid may also be
added to at least one additive in the appropriate proportions thereby providing a

multifunctional fuet additive package. Examples of at least one additive which may




i mprovers, cold flow inprovers, friction nodifiers,
antiwear agents, antifoam agents, viscosity index

i nprovers, antirust additives, seal swell agents,

nmetal deactivators, and air expul sion additives.

[035] In selecting at | east one additive, it is
inportant to ensure that the selected additive is/are

sol ubl e or stably dispersible in the fuel additive
re conpatible with
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invention and typically conprises from99 to 1 % by
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sudhcas mst inhibiticine cprros$ion irehikion,Hanpantesy iubticitys and dmproved lead
properties of the base fluid. The ampbunts will thus
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characteristics of the base fluid enpl oyed, the

Vi 9086] t YFof i 866 ®InlvERience, the at least one additive may be

~ provided as a concentrate for dilution. Such a concentrate forms part of the present
invention and typically comprises from 99 to 1% by weight additive and from 1 to 99%
by weight of solvent or diluent for the additive, which solvent or diluent may be
miscible and/or capable of dissolving in the fuel in which the concentrate may be
used. The solvent or diluent may, of course, be the low sulfur fuel itself. However,
examples of other solvents or diluents include white spirit, kerosene, alcohols (e.g. 2-
ethyl hexanol, isopropancl and isodecanol), high boiling point aromatic solvents (e.g.

toluene and xylene) and cetane improvers (e.g. 2-ethyl hexylnitrate). Of course,

these may be used alone or as mixtures.




desired in the finished fluid, the service conditions
for which the finished fluid is intended, and the
performance characteristics desired in the finished
fluid. [038] It will be appreciated that the

i ndi vi dual conponents enpl oyed can be separately

bl ended into the base fluid or can be bl ended therein
in various subconbi nations, if desired. Odinarily,

EQ? B, uée ey o2 iubhens ﬁ?snﬁvﬁfesén inor

Fﬁs% 8 Bﬁrate solutlonsm

a"lﬂ‘ﬂ“ H 'C'ﬁx%tcter"aﬂP SBe PaFP BT GBI EHSICS ansligoBprties of the
the  additive conponents may be bl ended in the form of

bage Hyide diherapeunts yvill thus veryisl agcoedance watrpsushdaelgrs as the
operations, reduces the |ikelihood of blending errors,

visgpeityt cliasactersticarnf Huyebade finid ecnpiqedi, Hid ngomtyatharactenstlcs
solubility characteristics afforded by the overall

desiortiarthe finished @8R thEnscrbigs €ohditibas fits edhicintHedrigHealt fluidis
the fuel conpositions according to the present

intehidaed, aad tite pafornidtceddaritleies dééh?écﬁlrﬁﬁétﬁﬂ@h@dfﬂgfd use
in the operation of spark-ignition internal

confpgsf | GhwRINSH Q&ﬁec%&é"d‘th%ﬁtﬂe‘%ﬁﬁﬁﬂugf WWQ eﬁﬁd%fed can be

and  avi ation gasolines; gas to 1 qui
t O
oS A e e
typ ont ln bot h dro i
| Su&?ﬁﬂﬁﬁg’i&ﬁﬂ? Farash D68 Palstier aedugiispesuch bisnding
enat ed ents, such as al cqhal s, ethe
i i B cuieig Mol Ge b ROMPANARIS Sondblanded In the form of
nmpounds. Suitabl e oxygenates nmay include, for
Se@i%@p‘m@moﬁﬁﬂm arilent; Acording ko variaysrespediments, bowawer, the
m xed C1L to C5 al cohols, nethyl tertiary butyl ether,
additve saimponenjs maythe/bleadedin thetiomi of @ coheantrabeitas this simplifies
ether, and m xed ethers. Oxygenates, when used, nay
thertxlﬂmﬁthg gpératipns seddhcesrthe likelirasd Jf Widnding @moraBndtakes
bel ow about 25% by volune, for exanple in an amount
adviahedgenstahié dempatibifbygeisdhaiilitg RhatadtdrREcO¥B6REl by the overall
concentrate.

[039] The base fuels used in formulating the fuel compositions according to
the present disclosure may include any base fuels suitable for use in the operation of
spark-ignition internal combustion engines, such as leaded or unleaded motor and
aviation gasolines; gas to liquid (GTL} fuel, such as gasoline fraction, kerosene
- fraction and fight oil fraction; and so-called reformulated gasolines which typically
contain both hydrocarbons of the gasoline boiling range and fuel-soluble oxygenated

blending agents, such as alcohols, ethers and other suitable oxygen-containing

organic compounds. Suitable oxygenates may include, for example, methanol,
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fuel in the range of about 0.5 to about 5 % by vol une.
[ 040] According to various enbodi nents, the

transm ssion fluid conposition may be used in the
transm ssion of a vehicle, such as in a torque
converter. [041] Moreover, the at |east one

hydr oxy-substituted carboxylic acid nay be wused in a
| ubri cant conposition. The |ubricant conposition my

eﬂ#@gﬁﬁ% rryS%AéJ\L;,Pt%%ﬁ%io dm@%@%%ﬁ&é@olgﬂ%g ?{' @gﬁ{?‘éw ether,

ushing in, the trapsm ssio f vehi cl e engi ne and

‘e@ﬂv adagrr@,&hw &ingre ﬁmrﬁﬁ'@%@'& r %ﬁlfﬁ@ﬂ%%j herso fdxygenates,
enbodi,ments, there is a fuel conposition conprising

whegyusgd; ay nopmallyie sresgrbinthe base fueljn anamaunt below about 25%
conposition conprising at |east one

by g lutnes yorsenasmple in @ agwmupbihat providssdan oxywenm conterd imthet overall
A "maj or anmpbunt” rmay be understood to nean greater

fuel mtheornge ohabduw 6Bt aboutid %dy wolmmet " may be
understood to nean | ess than 50% EXAMPLES Exanple 1
- (q0d0bsi Accofding td oaridusdsrbeditfents) 494 trAhémseiBRTRANEohPosition
be tested was weighted to the nearest mlligram and

may @R ih @ﬁ@trﬁn@rﬁis@hﬁnﬁ%‘ﬁﬁiél@,ﬁéuch 8n aﬁ)ﬂﬁ]@édrﬁ(/ehaﬁ

porrp_onent S were _test ed such that their c pent ration

] M R i A o

i . A d 0.81 ' .
o g R B S B

into, the tube,. 11 The kube ?’/lvas kaced in an oil bath
any thagakyery, iicind 35Y REchjsenNaBng e Rartsy Suemas anad feast one
the | ead coupon was rempved fromthe fluid and washed
bU%"ﬂW"&Bﬁﬁr&ﬁ§mth@fra vehicleengineeanshamagearsdn sivehiste.
coupon and the end of test fluid was recorded. The
codgé?a] weteopeding th variaus Bnipodimentsi, frede & 2 frel cdhmpopitisn
cl eani ng wei ght of the
comprising (a) a fuel in a major amount; and (b) a fluid composition comprising at

least one hydroxy-substituted carboxylic acid in a minor amount. A “major amount”
may be understood to mean greater than or equal to 50%. A “minor amount” fnay be
understood to mean less than 50%.

EXAMPLES

Example 1 - Corrosion Test for Lubricants

[043] The component to be tested was weighted to the nearest milligram
and charged into a 25 by 150-mm test tube. Typically the components were tested
such that their concentration in finished lubricant was 0.05 to .2% by weight. 20.09 of
a typical automatic transmission fluid was charged into the test tube. A lead coupon

0.81 cm thick by 2.5 cm square was bent into a semi-circle and inserted into the tube..
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coupon was recorded. The end of test fluid was

anal yzed for the presence of |ead by Inductively
Coupl ed Plasma Atonmi c Em ssion Spectroscopy (ICP).
[0441 As an alternative to charging the conponent to
be tested, the conponent can be delivered to the
finished oil via an additive concentrate. In this
case 20.0 granms of the finished fluid was used. [0451

THEGbE ol th IB%EHB(IDF Bathet §56% %rﬁ%ggaﬁbslg;?% gmg%ﬂlr)nﬁ 3f the
tedtThi lead coupon was removed from the fluid and washed with heptane and air
dried. The appearance of the coupon and the end of test fluid was recorded. The
coupon was washed with THF and wiped clean. The post cleaning weight of the
coupon was recorded. The end of test fluid was analyzed for the presence of lead by
Inductively Coupled Plasma Atomic Emission Spectroscopy (ICP).

[044]  As an alternative to charging the component to be tested, the
component can be delivered to the finished oil via an additive concentrate. in this

case 20.0 grams of the finished fluid was used.

[045] The following results were obtained as show in Tables 1 and 2.
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[046] Compositions comprising the at least one hydroxy-substituted
carboxylic acid, such as 2-hydroxycinnamic acid, exhibited a clear fluid, little to no
sediment, and exhibited an acceptable weight loss of the lead coupon at the end of

the corrosion test.

Example 2 - MERCON Aluminum Beaker Oxidation Test (ABOT), FMC BJ 10-4,
revision 1, -2003

[047] A 300 hr ABOT test was run according to the specified procedures at
150°C on finished automatic transmission fluids containing various carboxylic acids.
The lead coupons were removed after 100 hours. The results are summarized in

the table below:

Fluid 1
Acid 100 hour weight loss 300 hour delta TAN
None 0.17% 0.98
Caprylic 6.95% -0.11
Hydroxyphenyi- 0.18% 0.58
propionic
Hydroxystearic 4.95% 0.49
Fluid 2
Acid 100 hour weight loss
None 2.4%
0.19% Cinnamic 4.2%
0.1% Hydroxycinnamic 0.2%
0.1 9% Hydroxycinnamic 0.9%

[048] Compositions comprising the at least one hydroxy-substituted

carboxylic acid, such as hydroxyphenylpropionic acid exhibited an acceptable

15
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change in total acid number (delta TAN) and an acceptable weight loss of the lead
coupon.

[049] Other embodiments of the invention will be apparent to those skilled
in the art from consideration of the specification and practice of the invention
disclosed herein. ltis intended that the specification and examples be considered
as exemplary only, with a true scope and spirit of the invention being indicated by

the following claims.
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034 14 [046] Conpositions conprising the at |east one
hydr oxy-substituted carboxylic acid, such as

2- hydroxyci nnani ¢ acid, exhibited a clear fluid,
little to no sedinent, and exhi bited an acceptable
wei ght | oss of the | ead coupon at the end of the
corrosion test. Exanple 2 - MERCON Al um num Beaker

Oxi dation Test (ABOT), FMC BJ 10-4, revision 1 -2003
[047] A 300 hr ABOT test was run according to the

SWHM*IQ@L@(@%I@‘?S at 150C on finished automatic
t ransmi Ssion s contai ning various carboxylic
ids.q Theapl CQk .
aci ds. 1 Thea leadmeQuRPilid gﬁtlrnﬁo%lﬁgﬁ%és&pgg@g{a %&pﬁ?bﬁ?oxy-

t
The results are summari ze a oW

3 Aci d100 hour wei ght | oss
h%ﬁ%ﬁﬁ%%@gsb%ﬁ¥%€g§@i06.95960.11

Hydr oxyphenyl - 0. 18%®. 58 propi oni c 4. 95%0. 49
Hydroxystearic Fluid 2 Aci d100 hour wei ght | oss

None2. 4%
27 The transmission fluid composition according to Claim 1, wherein the

at least one hydroxy-substituted carboxylic acid is selected from the group consisting
of hydroxycinnamic acid, 3-(4-hydroxyphenyl)propionic acid, 6-hydroxycaproic acid,

2-hydroxycinnamic acid, and 3-(2-hydroxyphenyl)propionic acid.

3. The transmission fluid composition according to Claim 1, wherein the
at least one hydroxy-substituted carboxylic acid comprises at least one hydroxyl

functional group.

4, The transmission fluid composition according to Claim 1, wherein the
at least one hydroxy-substituted carboxylic acid comprises at least one carboxylic

acid functional group.

5. The transmission fluid composition according to Claim 1, wherein the
at least one hydroxy-substituted carboxylic acid comprises a carbon chain backbone
that is at least one of linear or branched, saturated or unsaturated, and cyclic or

-acyclic.
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0. 19% G nnam c4. 2% 0. 1% Hydr oxyci nnam c0. 2% 0. 19%

Hydr oxyci nnam c0. 9% [ 048] Conpositions conprising the

at | east one hydroxy-substituted carboxylic acid,

such as hydroxyphenyl propionic acid exhibited an

acceptabl e 15 change in total acid nunber (delta TAN)

and an acceptable weight |oss of the | ead coupon.

[049] O her enbodi nents of the invention will be

apparegt to ' i . . .
consi dg rati yr]lg g‘%ﬁts'ﬁg 5?6‘2@1 '? F@@F?@H&%ﬁ&g&ﬁgt‘? é: éa'g)f 11%%91'9'” the

SR B R e S gt

on| with a.true scope and,spirit of the invention L
bériaﬁﬁmi'sﬁ"&ﬂ”c i Wﬁnlﬂcﬁr@ %ﬁapé&r@{@n@wﬁ:wwdﬁew tfagsmission
CgA_I MED I S: 1. A transm ssion fluid conposition

c GHE: andhuids used 4t dy €lutGhtransmissionst i t ut ed

carboxylic acid. 2. The transm ssion fluid conposition
according to Claim1l, wherein the at |east one

hydr oxy-substituted carboxylic acid is selected from

the gréup cbmsiranémigsioaffluid/compesifiomaddotdiagitsl Claim 1, wherein the
3- (4- hydr oxyphenyl ) propi oni ¢ aci d, 6-hydroxycaproic

aat ldast éhdyytiroxy-culsituted cafioftylicadld is present in the composition in an
3-(2-hydroxyphenyl ) propionic acid. 3. The transm ssion

f bodnEomednk td HhikicRRrding to Caim 1, wherein the
at | east one hydroxy-substituted carboxylic acid

conprises at | east one hydroxyl functional group.

8. The transmission fluid composition according to Claim 1, wherein the
at least one hydroxy-substituted carboxylic acid is present in the composition in an

amount effective to inhibit corrosion.

9. The transmission fluid composition according to Claim 1, wherein the
at least one hydroxy-substituted carboxylic acid is present in the composition in an

amount effective to improve lead compatibility.

10.  The transmission fluid composition according to Claim 1, wherein the
at least one hydroxy-substituted carboxylic acid is present in the composition in an
amount ranging from about 0.05% to about 0.2% by weight relative to the total

weight of the composition.
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4. The transm ssion fluid conposition according to
Caiml, wherein the at |east one hydroxy-substituted
carboxylic acid conprises at | east one carboxylic

acid functional group. 5. The transmission fluid
conposition according to Cdaiml1, wherein the at

| east one hydroxy-substituted carboxylic acid

conpri ses a carbon chain backbone that is at |east

one of satura

and cchI| q ceﬁlr’e 83@%1 'gn%%yj %om'?ﬂ%l ?r? 3?&9# ?%#r?'fnuﬂ?j wherein the
03|t|o ccordlg%g 8 nl%% gherelnthe fluid

cahBast enehy 8%%?? utgd cRthaViche BreﬁPB‘rfPtﬂFn%C@'i“B%t'on in an

consi sting of automatic transmission fluid

c BMCHRLENSINg:fForaabeut 8.8 nfoszhas 014 % mgrve!glﬁrfa@ltwe to the total

transm ssion fluids, and fluids used in dual clutch

t weighipEtheqempositiorhe transni ssion fluid conposition

according to Claim1l, wherein the at |east one

hydr oxy-substituted carboxylic acid is present in the
conposition in an anount effective to inhibit rust.

8. The12.r arBhig gshemisbibH fididCasmessifidrPaccaf@ing & ChifOt, further

Claim 1, wherein the at |east one hydroxy-substituted

Cé)drﬁﬁﬁéih? &t Rakfond aBdifpe Blebid i ngﬂ?ﬁ&shﬁb & Yispersants,

armount fective to I nhi bit corrosion
V\ﬁ g{@rlﬁstg 'ﬁaglﬂo;( HH eas Pﬁmﬁé %%%i&g&givg%tr%t gsallnghgérs corrosion

Xyl i I n the conpositi ).
gﬁ%@ﬁ e Ploskfisyahfy %%?oﬁ s el SRR BTty gomufptiers
ans sion sjtion accordl ng to daim
1de m“t"Ffeg aQP't’W%%ﬁ"?'QR@ClﬁWF’BW?S <SAsYal¥arpeaf recession
carboxyllc acid is present in the conposition in an
aﬁ'ﬁflﬂﬂesr bibgiciyaddibyesa sembustiarsiyarrevensocald dopvsipyovers, friction
g relative to the total
ifiers, antiwear agents, antifoam agents, viscosity index improvers, antirust

additives, seal swell agents, metal deactivators, and air expulsion additives.

13. A vehicle comprising a transmission, the transmission including the

transmission fluid composition according to Claim 1.

14. A lubricant composition comprising at least one hydroxy-substituted

carboxylic acid..

15. A vehicle comprising at Ieést one lead part and a lubricant composition

according to Claim 14,
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wei ght of the conposition. 18 11. The transm ssion
fluid conposition according to C aim 10, wherein the
at | east one hydroxy-substituted carboxylic acid is
present in the conmposition in an anount ranging from
about 0.01 %to about 0.5% by weight relative to the
total weight of the conposition. 12. The transni ssion
fluid conposition according to Claim1l, further

conpri ggng ﬂ\/ehﬁ%séorgﬁisé@(? gg@?‘é%ﬁ%é%%ﬁg@h{ag&n wtltn $he lubricant

group consisting o
ant i oxi.dant s ids, metal deactivators,

arr.i Il
d§RLPo ?'R@F%‘?YSE‘Srtng?'Hh*“i nhibitors, biocides,
antistatic additives, drag-reducing agents,
demul sifiers, dehazers, anti-icing additives,
anti-knock additives, anti-valve-seat recession
addi ti Ves, Afustcempgsifigaicompsisingconbusti on i nprovers,
cold flow inprovers, friction nodifiers, antiwear
agent s, ant(iA) cafuehiremtmjonvarscwsi ayd i ndex i nprovers,
antirust additives, seal swell agents, netal

deacti vat or(8) afigid@ompeshishdodiprRiY atii¥gst-onkdhydfoxy-substituted
vehicl e conprising a transm ssion, the transm ssion

| arbogiRBAd a irtEMaRiton 1 uid conposition
according to Caiml. 14. A lubricant conposition

conprising at | east one hydroxy-substituted
carboxylic-acid. 15. A vehicle conprising at |east one

| ead " . ¢ ha . di ¢
2 P ol A SORERO 1 R SR B eastone
A0l 156 i 5o 252N SRERERboin i anamoun
Cé) cEi{/g Itonl%‘lprove lubricity.

19.  The fuel composition according to Claim 17, further comprising at least
one additive selected from the group consisting of dispersants, detergents,
antioxidants, carrier fluids, metal deactivators, dyes, markers, corrosion inhibitors,

biocides, antistatic additives, drag-reducing agents, demulsifiers, dehazers, anti-

| icing additives, anti-knock additives, anti-valve-seat recession additives, lubricity

additives, combustion improvers, cold flow improvers, friction modifiers, antiwear
agents, antifoam agents, viscosity index improvers, antirust additives, seal swell

agents, metal deactivators, and air expulsion additives.

20.  The fuel composition according to Claim 17, wherein the fuel

composition is motor vehicle fuel.

20




(A) a fuel in a major anpbunt; and (B) a fluid
conposition conprising at |east one

hydr oxy-substituted carboxylic acid in a mnor
amount. 18. The fuel conposition according to Claima1,
wherein the at | east one hydroxy-substituted
carboxylic acid is present in the conposition in an
anmount effective to inprove lubricity. 19. The fue
conposition according to Caim17, further conprising
at least one additive selected fromthe group

consi stjng of di spersant.s, detergents,. tioxi dants,
carri e?ll‘fl uﬂ&%fj”eig?'gpoﬁg‘&%ﬂ’%@gggf’ @?’E&?ﬂﬁﬁrﬂ%@'&, ¢ el
corrosi.gn inhibitors bi oci des, antistatic additives,
dPﬁ@pP\%'gﬁ'&fSr@V'%ﬂ?éhr{@{- denul sifiers, dehazers, anti-

icing additives, anti-knock additives, anti-val ve-seat
recession additives, lubricity additives, conbustion

i mprovers, cold flow inprovers, friction nodifiers,

anti weds. aYyemtkod tontntibiting agerasion of imechaiery comgesing providing a
i nprovers, antirust additives, seal swell agents,
niitid|codgmsitionTompsisirgrat least oprehydedgrsuddtlivtéd earboRflic acid to
The fuel conposition according to Claim 17, wherein

t hachimely. conposition is notor vehicle fuel. 20 21.

The fuel conposition according to Claim 17, wherein

the fuel conposition is aviation fuel. 22. A nethod

for inhibiting corrosion of machi nery conprising

hyr o sutte T DY REBERNG P CIB2R. WheRda Bl PR ForgSiton is
TIE’ @gmﬁ?d aceor ding to Caim22, wherein the fluid
c %ﬁ t'7 61 99 eprow ded to an engi ne.

24.  The method according to Claim 22, wherein the fluid composition is

provided in a transmission.

25. A method for inhibiting rust of machinery, comprising providing a fluid
composition comprising at feast one hydroxy-substituted carboxylic acid to

machinery.

26.  The method according to Claim 25, wherein the fluid composition is

provided to an engine.

27.  The method according to Claim 25, wherein the fluid composition is -

provided in a transmission.
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24. The nethod according to Caim22, wherein the
fluid conposition is provided in a transmssion. 25 A
nmet hod for inhibiting rust of machinery, conprising
providing a fluid conposition conprising at |east one
hydr oxy-substituted carboxylic acid to machinery. 26.
The nmet hod according to O aim?25, wherein the fluid
conposition is provided to an engine. 27. The nethod
.according to Claim25, wherein the fluid conposition
Is provided in a transm ssion. 21 28. A lubricating

oi | cosPosi ki, 90 i S TR t n oil .

and o 25 mon 1 BHeCARREl Sohpot R Bl A it o an oil and &
I roxy-substituted. carboxyli cid. 29.. An

o AOS  sHFRl sS eing & oral st by substicig

hydr oxy:- substituted carboxylic acid: 30. An

aﬁ?rib%%lccﬁq‘%n conposition conprising at |east one

hydr oxy- substituted carboxylic acid. 31. An additive

concentrate conposition conprising at |east one

hydr oxy- substituted carboxylic acid. 32. The additive

concent?.at eAp@npiosst compoaition cdimpgsing allleasinoBa hyHroxyreabstituted

conprising at | east one additive selected fromthe

gearbpxyiorexidst i ng of di spersants, detergents,

antioxi dants, carrier fluids, netal deactivators,

dyes, markers, corrosion inhibitors, biocides,
antistatic additives, drag-reducing agents,

demul sid.i ergn aSiRiOAB_IOR co%’ﬁds‘ltio%i &Hne;g%%deétvlgﬁstoonne hydroxy-

anti-knock additives, anti-valve-s cessi
substituted carboxylic acid.

31.  An additive concentrate composition comprising at least one hydroxy-

substituted carboxylic acid.

32.  The additive concentrate composition according to Claim 31, further
comprising. at least one additive selected from the group consisting of dispersants,
detergents, antioxidants, carrier fluids, metal deactivators, dyes, markers, corrosion
inhibitors, biocides, antistatic additiveé, drag-reducing agents, der_nulsiﬁers,
dehazers, anti-icing additives, anti-knock additives, anti-valve-seat recession
additives, lubricity additives, combustion improvers, cold flow improvers, friction
modifiers, antiwear agents, antifoam agents, viscosity index improvers, antirust

additives, seal swell agents, metal deactivators, and air expulsion additives.
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additives, lubricity additives, conbustion inprovers,
cold flow inprovers, friction nodifiers, antiwear
agents, antifoam agents, viscosity index inprovers,
antirust additives, seal swell agents, netal
deactivators, and air expulsion additives. 22 33. A
conposition conprising at |east one

hydr oxy-substituted carboxylic acid, wherein the

conposiBi 0 nAW&S‘t%ﬂW%ﬁfﬁi I%Qerg l?ﬁ%er&&?%él%gﬁﬁéd carboxylic

measuring a change i
c il L0 i e J.n.total .
R Rl i oo Bodigtmedig fadio g RTS8 o dhioR 165t measuring a
c [ L] of . Gl aim 33, wherein the change in total
a%ﬂ%ﬁ%h’o@’%‘@g'dlr&&b?han 3.25. 36. The conposition of
Claim 33, wherein the change in total acid nunber is
| ess than 2.0. 37. A vehicle conprising the
conposi tion_accor di n_? to Caim33. 38. An autonatic
t r ansmdsi ohne 6apPPsifion of Flaimcid vhiergin thexchanas indotabacid number
G aim33. 23

is less than or equal to 5.

35.  The composition of Claim 33, wherein the change in total acid number

is less than 3.25.

36.  The composition of Claim 33, wherein the change in total acid number

is less than 2.0,

37. A vehicle comprising the composition according to Claim 33.

38.  An automatic transmission comprising the composition according to

Claim 33.

23




