ANTI VEAR HYDRAULI C FLUI D COVPCSI TI ON W TH USEFUL EMULSI FYI NG AND RUST
PREVENTI ON PROPERTI ES Field of the Invention The present invention rel ates
to det er geotgintiiug3adzed in anti wear hydraulic fluid conp@sirtiserns/ 051286
particular, the present invention relates to antiwear hydraulic fluid
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I nvention Hydraulic fl uAND tP(B %NILQ -lf ESr om rust. To achieve
this they are fornulated with rust |nh|b|tors Typical rust inhibitors are
metal sul fonates or succinic aCF%IdjS h\é%{/&’?t?o Hydraulic fluids are al so

typically designed to separate er (demulsify). Oten,
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wat er - sbpdnaatic ﬂgldagmnonstmcﬁQmaqmipnwlnt)AppI i cation No. WD0063325 describes a
hydraulic fluid conprising |lubricant base fluid, 0.001 -5 wt.% of magnesi um
salicylate and 0.01-8 wt. % of zinc dithiophosphate. The hydraulic fluid

comgpsi tion al so conprises apgékhrdumdi dtithenveltioh Publication al so
di scl oses the conbi nation of Ta calcrum salicylTate, zinc dithiophosphate,
and a rust 'I-‘IVHrBquOﬂU|d§'h%e@b@V§rd?étﬁ|éciiﬁém@ﬁtsfrgﬁﬁﬁfs*tb?o%ﬁl?é%' thisotHey are

I ncorporating a netal salt of an alk alicylate, zinc dithi ophosphate
and a r fegmulaiad ithorust Typbisers| Vyslgalhrusbmﬁntsltqrs(ﬂﬁs ra¢teb suifienaige ol eweLivic i er s
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water (demulsify). Often, metallic rust inhibitors act to improve the demulsifying
15  characteristics of the fluids.

Japanese Patent Publication No. JP1999311187A describes a composition
containing (A) a base fluid of a sulfur content of up to 100 ppm, (B) 0.2-1 wt. % of zinc
dithiophosphate, (C) 0.2-1 wt. % of an alkaline earth metal salt of salicylic acid and
(D) 0.001-0.5 wt. % of a water-separating agent.

20 International Application No. WO0063325 describes a hydraulic fluid
comprising lubricant base fluid, 0.001-5 wt.% of magnesium salicylate and 0.01-8
wt.% of zinc dithiophosphate. The hydraulic fluid composition also comprises a rust
inhibitor. This publication also discloses the combination of a calcium salicylate, zinc
dithiophosphate, and a rust inhibitor.

25 The above publications describe compositions incorporating a metal salt of an
alkyl salicylate, zinc dithiophosphate, and a rust inhibitor. Typically such compositions
also include demulsifiers to facilitate the separation of water from the fluid. However,
there is a need in some cases to have hydraulic fluids which emulsify, rather than
demulsify, water.. These include fluids with enhanced detergent and dispersant

30 characteristics (e.g., so called HLPD and HVLPD fluids as defined by the German DIN
51 502 standard) and hydraulic fluids for certain mobile equipment applications (e.g.,
hydraulic fluids for Caterpillar equipment, building machinery, excavators, hydraulic
hoists, lifting platforms, presses, and the like), wherein water separated from the fluid

may not be adequately removed from the equipment leading to poor lubrication. Engine
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there is a need in sone cases to have hydraulic fluids which emulsify,

rat her than denul sify, water.. These include fluids with enhanced detergent
and di speweanto/a#gssacteri stics (e.g., so called HLPD an@#CHYISRODIf052BElSs as
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anounts of dispersants, are a way to provide these emul sifying
characteristics. Hydraulic fluids with certain sulfonate detergents can

al sag have these characteristi &$mmy he Whvddin! nvention One aspect of
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enul si omedél Qalf§ ghmbhiding, sa@cs%r sfibswadtel amenciumil sdifs, emdl ghereif altbeayt at ed
0-0-80) for 30 m nut es or nore, preferably 40 mnutes or nore in the ASTM D
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of thisYinveéention I's an’anti Wwear ositron conprising
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at | east one oi | _sol uble detergent additive, This det er%ent addi tive
conp? i s80-§0%frt30 minutes or more, preferably 40 minutes or more in the ASTM D 1401
water separability test method, and the antiwear hydraulic fluid composition has a
Carboxylate Index of greater than 0.084.
Another aspect of this invention is an antiwear hydraulic fluid composition
comprising a major amount of a base fluid of lubricating viscosity and a minor amount
20 of at least one oil soluble detergent additive. This detergent additive comprises a salt
of an alkyl-substituted hydroxybenzoic acid or a sulfurized derivative thereof, wherein
said salt is selected from the group consisting of alkali metal salts, alkaline earth
metal salts, ammonium salts or substituted ammonium salts, and wherein at least
90% of the alkyl groups of said alkyl-substituted hydroxybenzoic acid are Cq4 or
25 greater. Furthermore, the hydraulic fluid composition is able to achieve a “pass”
result in the ASTM D 665 rust inhibition test method, and the antiwear hydraulic fluid
composition has a Carboxylate Index of greater than 0.034.

Surprisingly, we have found that salts as described above exhibit excellent
emulsifying and rust inhibition characteristics. This combined performance is

30 unexpected when compared to other detergents. One advantage of the present
invention is the reduction or removal of conventional rust inhibitors, such as metallic

naphthalene sulfonic acid salts, (e.g., NA-SUL® from King Industries).
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Base Oil of Lubricating Viscosity
The base olil of lubricating viscosity employed in the present invention may be
mineral oil or synthetic oils. A base oil having a viscosity of at least 10 ¢St (mm?%/s) at
20 40 C. and a pour point below 20 C., preferably at or below O C. is desirable. The base
oils may be derived from synthetic or natural sources. Mineral oils for use as the base
oil in this invention include, for example, paraffinic, naphthenic and other fluids that
are ordinarily used in lubricating oil compositions. Synthetic oils include, for example,
both hydrocarbon synthetic oils and synthetic esters and mixtures thereof having the
25 desired viscosity. Hydrocarbon synthetic oils may include, for example, liquid
polymers having the proper viscosity prepared from the polymerization of ethylene or
higher alpha olefins (polyalphaolefin or PAQO), or from hydrocarbon synthesis
procedures using carbon monoxide and hydrogen gases such as in a Fisher-Tropsch
process. Especially useful are the hydrogenated liquid oligomers of C¢ to Cq2 alpha
30 olefins such as 1-decene trimer. Likewise, alkyl benzenes of proper viscosity, such as
didodecyl benzene, can be used. Useful synthetic esters include the esters of
monocarboxylic acids and polycarboxylic acids, as well as mono-hydroxy alkanols
and polyols. Typical examples are didodecyl adipate, pentaerythritol tetracaproate, di-

2-ethylhexyl adipate, dilaurylsebacate, and the like. Complex esters prepared from
-3-



friction, and good hydrolytic stability. Base G| of Lubricating Viscosity
The base oil of lubricating viscosity enployed in the present invention my
be m ner avoanio/wus3gynt hetic oils. A base oil having a viP€Taseag/os28@at | east
10 cSt (m®/s) at 40 C and a pour poi nt below 20 C, preferably at or
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nono and dlcarboxyllc aci ds and nono and dlhydroxy al kanol s can al so be
used. Blends of mneral oils with synthetic oils are also useful. For
exarrpl e, blends of 10 wt % to 25 w % hydrogenated 1-decene trinmer with 75

%to US ( 100F.) mneral oil nmake excellent | ubri cating oil
bases P%gergg g%q?ﬁ ecs)‘f the present invention is present in a "major

anount. " A " pejdiscuazedriréviolisig, tras antwéaroiydrablid Gaidi camposites emplogiceins t o
a concentration of the oil within the hydraulic fluid conposition of at

| east aBWLPregeniuinegNtion e nerieed Glileasit@ne syitable detergent additive that is oil
15 soluble. Such detergent additives comprise any suitable carboxylate-containing

detergents, including alkyl-substituted hydroxybenzoates and sulfurized derivatives
thereof, wherein the Total Base Number (“TBN”) of the detergent additive is typically
less than 200 mg KOH/g, and preferably less than 160 mg KOH/g. The term "Total
Base Number" or "TBN" refers to the equivalent number of milligrams of KOH needed
20 to neutralize 1 gram of a product. Therefore, a high TBN reflects strongly overbased
products and, as a result, a higher base reserve for neutralizing acids. The TBN of a
product can be determined by ASTM Standard No. D 2896 or equivalent procedure.
An overbased detergent can be any detergent in which the TBN of the additive has
been increased by a process such as the addition of a base source (such as lime)

25 and an acidic overbasing compound (such as carbon dioxide).
It is preferred that for at least 75% (such as at least 80%, at least 85%, at least
90%, at least 95%, or at least 99%) of the alkyl groups contained within the detergent
(such as the alkyl groups of a carboxylate-containing detergent, or of an alkyl-
substituted hydroxybenzoic acid) to be C14 or greater, such as C14-C40, C14-Cs3s, C1s-
30  Csp, or C14-Cos,. In some embodiments, at least 75% (such as at least 80%, at least
85%, at least 90%, at least 95%, or at least 99%) of the alkyl groups contained within
the detergent, with the remainder (such as 25% or less, about 20% or less, 15% or
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maj or anount” of a base oil of lubricating viscosity refers to a
concentration of the oil within the hydraulic fluid conposition of at | east
about 50 WO 2040/a#83Beast about 60 Wt % at | east about 7@CRIUS2A09A522BEaSt
about 80 wt % or at |east about 90 wt % Detergent additive As discussed
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alkyl-substituted hydroxybenzoic acid and an alkyl-substituted phenol. In another

embodiment, the antiwear hydraulic fluid composition comprises one or more

detergents comprising an overbased salt of an alkyl-substituted hydroxybenzoic acid

and no other overbased salts (other than the salt of the detergent). The detergent

20 additive, in this regard, can comprise any suitable concentration of anion (e.g.,

organic anion) associated with the carboxylate salt (or salt of the alkyl-substituted
hydroxybenzoic acid).

Some non-limiting examples of other suitable detergents which may be used in

combination with alkyl-substituted hydroxybenzoates include alkyl or alkenyl aromatic

25 sulfonates, borated sulfonates, sulfurized or unsulfurized metal salts of multi hydroxy

alkyl or alkenyl aromatic compounds, alkyl or alkenyl hydroxy aromatic sulfonates,

sulfurized or unsulfurized alkyl or alkenyl naphthenates, metal salts of alkanoic acids,

metal salts of an alkyl or alkenyl multiacid, and chemical and physical mixtures

thereof. Other non-limiting examples of suitable detergent additives include metal

30 sulfonates, salicylates, phosphonates, thiophosphonates and combinations thereof.

The metal can be any metal suitable for making sulfonate, salicylate or phosphonate

detergents. Non-limiting examples of suitable metals include alkali metals, alkaline

metals and transition metals. In some embodiments, the metal is Ca, Mg, Ba, Sr, K,

Na, Li or the like.
-5-



preferred enbodi nent, the detergent conprises a salt of an

al kyl -substituted hydroxybenzoic acid that is derived from an
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over based salt of an al kyl-substituted hydroxybenzoic acid and/or an
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conpri SIF an oveé’ Esed alt of a, a k I-su stlt ted hydr oxybenzoi ¢ acid
and no 8 MEJded 58 Preay¢ids PB'W S@lH es'a|q of the detergent). The

det gt gent ad [ C W ngﬁ tion
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mul ti hydroxy alkyl or alkenyl aromati ¢ conpounds, al kyl or al kenyl ~hydr oxy

ar omat i 8d€itive disetfesil generally Fenpeironh<nl emoLREET Hekyeedrabalk&RF wt % fo
nap{g heQBBEtSOBrWtB&l ar?oaHe?er%tolyaJatg&qcﬁ.& %%d?d about 0.25 wt %, based on the total

weight of the hydraulic fluid composition. Alternatively speaking, the detergent
additive of the present invention is present in a “minor amount.” A “minor amount” of
detergent additive refers to a concentration of the detergent additive within the
hydraulic fluid composition of less than about 60 wt %. In some embodiments, a
20 “minor amount” of detergent additive refers to a concentration of the detergent
additive within the hydraulic fluid composition of less than about 50 wt%, of less than
about 30 wt %, of less than about 10 wt %, of less than about 1 wt %, or of less than
about 0.5 wt %.
Generally speaking, detergents help control varnish, ring zone deposits, and
25 rust by keeping insoluble particles in colloidal suspension. Metal-containing (or ash-
forming detergents) function both as detergents to control deposits, and as acid
neutralizers or rust inhibitors, thereby reducing wear and corrosion and extending
equipment life. Detergents generally comprise a polar head with a long hydrophobic
tail; with the polar head comprising a metal salt of an acidic organic compound. The
30 salts may contain a substantially stoichiometric amount of the metal in which case
they are usually described as normal or neutral salts.

Alkyl-substituted hydroxybenzoate detergent additive component
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metal salts of an al kyl or al kenyl nultiacid, and chem cal and physi cal
m xtures thereof. Other non-limting exanpl es of suitable detergent
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conposi on o t% |nvent|on, the concentration of the oil soluble
detergent additive |tself will generally range from an anount of between

about 0. 05 WTrhg&o &lryladibstitlled wo%xwedzoat@f aét@agefntab@xuituv@ i© diggdodd imbkeut
0.25 wt % based on t he total ht of theupidraullc fluid conposition.

Al terna@fgﬁéllcy‘/s@b(éakﬁﬂé WQSH@dd@F@P aMs withiequge veturees op eedibrie. stRGacEh i s

o B oot rBn g foR ey, o8 BOlledl®; e bl BR8RbeSE 4)ofs, £%,°

conposi ashedfwitle s b@nlalmlluerﬂsOTwe &quéou&emyeresbediovedt and &he organic
layers are combined and subsequently washed with distilled water. The aqueous
layer is decanted. The acidified extract is treated with pyridine and titrated with dilute,
standardized base.

20

The Carboxylate Index (Cl) of the detergent additive can then be calculated from the

following formula:

Cl = (V1 x C x MWkon)/W
25
wherein
V1 is the volume required to reach the first end point in the titration curve;
C is the concentration of the dilute, standardized base;
MWycon is the molecular weight of KOH; and
30 Wis the weight of the alkyl-substituted hydroxybenzoate detergent additive.

Once the CI of the detergent additive has been calculated, the CI of the antiwear

hydraulic fluid composition can be readily determined from the amount of the alkyl-



"m nor anmount” of detergent additive refers to a concentration of the
detergent additive within the hydraulic fluid conposition of |ess than
about 50 wO%Zp10af1483@ss t han about 30 wt % of |ess than &boniS200/0942864 of

| ess than about 1 wt % or of Iess than about 0.5 wt % Generally speaki ng,

det 1 t It d 1 i
oo e BuBsyified raltorbensORl: diaterghab afaiia PTRESM Tr bl Gofapryiipt, THRVIS™

ashfornbg}greggé@bg(méqsa||ow,ﬁ§mrﬁ{u|5}oth as detergents to control deposits, and
as acid neutralizers or rust inhibitors, thereby reducing wear and

corr05| on and extending equipnment |ife. Detergents generally conprise a

neral sartonydn AR AR SRRl Y ard R Bl LR RASRoB LY ®

subsg ant i al | vietgrgent)ixque!t %ol Ak @raunstitudéd hieroxpbahzdaie Weterhesindluidiey are
usual | y described as normal or neutral salts. Al kyl-substituted

hydr oxybenzoat e det ergent additive conponent The det ergent addi t ives in the

ant | veain BECAMdmERLCRARARIGL B B of e BIERENIPUON 88 HAhdiior

characterize nount ot assium r oxli qU| va anount
of al kyls gmlasérlthah eﬁo%obrefarbbhyzgreamr(tlaiars@ 10g favar md»ré préferahlyl gaaater &wlnt of

| kyl bst b | f dd
horoot BBt TR el ot e
refﬁire%_fng §§|oh*?§g%‘{1épt’ﬁ)éh% m %ﬁ ?f Rea‘?ﬂé’rtt%H@GM addi tive with
q ylate p

56 ng K ui val e ydroxyp enyl car r gram of detergent would
have a O of 56 and would be referred to as 56 O al kyl -substituted

hydr oxyhenzo termnatlon of the Carboxylate Index of a Detergent
Add| tiv ogﬁar?t(g@te r Hydraulic Fluid Conposition The

al kyl - subst i tpiedil B&I@b@(d@t@F%é?gta@dﬂﬁbeﬂﬁé‘Eré’éHﬁ‘id\)é‘ﬁtlbﬁ cah3eobmpbyed N

organi ¢ sol vent and washed e times with equal volunes of a dilute,
strong aceencenirate avhictTivall dxpisalis coalain @ suficiit et ofiee ergenic diguid

aqu%usdllﬁé/nqra%oa{h% oil soluble detergent additive employed in the present invention. The
concentrates contain sufficient organic liquid diluent to make them easy to handle

during shipping and storage. Typically, the concentrate will contain from about 10 wt

% to 90 wt %; preferably, from about 20 wt % to 70 wt %; and more preferably, from

about 20 wt % to 35 wt %, of a compatible organic liquid diluent. Suitable organic

20 liquid diluents which can be used include, for example, paraffinic base oils such as
solvent refined 100N, e.g., Cit-Con 100N, and hydrotreated 100N, e.g., Chevron

100N, and the like. The organic liquid diluent preferably has a viscosity of from about

1 to 20 cSt at 100C. From about 10 wt % to 90 wt %; preferably, from about 30 wt %

to 80 wt % of the concentrate is the oil soluble additive employed in the present

25 invention.

Other Additive Components
The following additive components are examples of some of the components
that can be favorably employed in the present invention. These examples of additives
30 are provided to illustrate the present invention, but they are not intended to limit it:
1. Dispersants: Alkenyl succinimides, alkenyl succinate esters, alkenyl succinimides
modified with other organic compounds, alkenyl succinimides modified by post-
treatment with ethylene carbonate or boric acid, pentaerythritols, phenate-salicylates

and their post-treated analogs, alkali metal or mixed alkali metal, alkaline earth metal
_8-



washed with an organic solvent. The aqueous |ayer is renoved and the
organic | ayers are conbi ned and subsequently washed with distilled water.
The aqueow® 20Bya4838s decanted. The acidified extract i sPCTABR@d/03E286
pyridine and titrated vvith di lute, standardized base. The Carboxyl ate Index

For it aDOGeS: PRpEReas ORI P Al ETsiNoS A6 | fEDTrarRe ol SUAEEAY

reach thfetél' béFaté@deRﬂafﬁldé NagHiesd '&é;ﬁré@rﬁtscﬁﬁc‘!ethechké drhﬁllﬁtQFIé‘se%ﬁ‘rs?Udhon of
the dilute, standardi Zzed base; MAKOH is the nol ecul ar wei ght of KOH and W

Is the dlepgrﬁartbs the al kyl -substituted hydroxybenzoate detergent additive.
Once the A of the detergent additive has been cal cul ated, the C of the

anti wea raul i _f t

a0t ey LM RS A S Sk et SRR LB
in the semueswhichndetéhbmtion |e>eproe$med Hwtheh@roﬁobtsocw quétwmslh@h aSlsluafge
antiwear hydraulic fluid conposition = (Cl of al kyl -substituted

2ydroxy8@ﬂz‘(ﬁit‘@hde@e¢@%9ﬁ'§s n(the. matal) ﬁwa%%@ﬂﬂtwé@ HYFAIPRSE) B YIRSl
eter gept h@ﬂéé Bt Sht-oRicNEs BEDAMITER pRsehl fveRté ke, KIf prerg; gﬂfey

ant i wear conposi tion | s greater tha
gr eat er tqg, hﬂrerﬁl ltytm (hedoficy exipatdre ratibijorgy emteast4h41'|ﬂm6th1/23nel Inls(a’hﬁtdiwert-

enbodi ft ny.ent ft r ulic flui
corrpos{TBPé(tP gr ear %eb ?4‘?&& Rl %gﬁﬁyﬁ@ F?Bre P &%&5’5‘ yé— tg{teputylpbﬁngl)mf
Conggnt par @néiﬁg@Hde.é(qttnEﬂm BltbrtxRUtADrerdet er@ﬂ“bu@ﬂé‘érﬁé b%(@fméth9l et@gent
i nvention can as a concentrate pically Contain a
suf fi ci butylheneht df4 aaomrpgalndenel big(.a- %temr@wtylmﬂmlhe 2)21 -medylgnesbis(4-
deter gent aﬁi1 'I B'nony erPeln%Y)e% insotr)]uetypdreenseeglts@ gvoerrﬁte'tt?yrllphenoef) 2,2'-methylene-
bis(4-methyl-6-cyclohexylphenol), 2,6-di-tert-butyl-4-methylphenol, 2,6-di-tert-butyl-4-
ethylphenol, 2,6-di-tert-butylphenol, 2,4-dimethyl-6-tert-butyl-phenol, 2,6-di-tert-I-
15 dimethylamino-p-cresol, 2,6-di-tert-4-(N,N'-dimethylamino- methylphenol), 4,4'-
thiobis(2-methyl-6-tert-butylphenol), 2,2'-thiobis(4-methyl-6-tert-butylphenol), bis(3-
methyl-4-hydroxy-5-tert--butylbenzyl)-sulfide, and bis(3,5-di-tert-butyl-4-
hydroxybenzyl). Other types of oxidation inhibitors include alkylated diphenylamines
(e.g., Irganox L-57 from Ciba-Geigy), metal dithiocarbamate (e.g., zinc

20 dithiocarbamate), and methylenebis(dibutyldithiocarbamate).

3. Antiwear agents: As their name implies, these agents reduce wear of moving
metallic parts. Examples of such agents include, but are not limited to, phosphates,
phosphites, carbamates, esters, sulfur containing compounds, and molybdenum
complexes.
25 4. Emulsifiers: Linear alcohol ethoxylates, including TERGITOL® 15-S-3 available
from the Dow Chemical Company.
5. Demulsifiers: addition product of alkylphenol and ethylene oxide, polyoxyethylene
alkyl ether, and polyoxyethylene sorbitan ester.
6. Extreme pressure agents (EP agents): zinc dialkyldithiophosphate (primary alkyl,
30 secondary alkyl, and aryl type), sulfurized oils, diphenyl sulfide, methyl
trichlorostearate, chlorinated naphthalene, fluoroalkylpolysiloxane, and lead
naphthenate. A preferred EP agent is zinc dialkyl dithiophosphate (ZnDTP) as one

9-



concentrates contain sufficient organic liquid diluent to nake themeasy to
handl e during shipping and storage. Typically, the concentrate will contain
from abouwo2010u14838t 0 90 Wt % preferably, from about 2@CRIUS00052286 wt %
and nore preferably, fromabout 20 t %to 35 wt % of a conpatible organic
l'iquid djluent. Ltable orgapi¢ ljiquid.dilu i.ch, can be. used cl ude,
for  exaibilt® ShiaditiyePempRolne for bicaittearn fuaule bt cmmssiohe of e

Gi t - ConpAdd@iNg wﬁr'éﬂtlbb{dérﬁﬁ fseMoRth BPHY géndtal for@ld:on 100N, and the like. The
organic I|qU| d diluent preferably has a viscosity of fromabout 1 to 20 cSt
at 100C. From about 10 wt %to 90 wt % preferably, fromabout 30 t %to
80 Wt % of the concentrate is the oil soluble additive enployed in the
present invention. O her Additive Conponents The follow ng additive
conponenys gre exaNpl es of sone of the conponents that can be favorably
empl oyed i R th present invention. These exanples of additives are provided
to illugtrat he pnresent invention, but they are not intended to limt it:
1. Di spgrsant sp—A n succi ni m des, al kenyl succinate esters, alkenyl
succi ni i des dified with other organic conpounds, al kenyl succinim des
nodifie h posttreatnment with ethyl ene carbonate or boric acid,

pentzery tols, phenate-salicylates and their post-treated anal ogs, alkali
metal or m xed alkali netal, alkaline earth netal borates, dispersions of
hydrated al kali netal borates, dispersions of alkaline-earth netal borates,

pol' yam ggefSA! R Sarl FRS4Ea8Ach %”Hnﬁmgﬁcgk 'téﬁg&'tﬁ%émxélkgle@o%% ﬁ%\‘ﬁg? dd'oiéﬁﬁfo?ma”t S

Anti-oxidants: Anti-oxidants re enc s to
det er i onamber of 4ovi& endiinel beethersaonabr dn‘ferenteﬂ‘ heeguraearybyr sdoongandal&yls of

and by GPHTCPE R T SEHIG 3 CHRARGIEDGY Bhrk 19 dRy GHREE BaNGI O Ehe
e gﬁ:ﬁ?ﬂﬁéﬂfl@.@?ﬁ%@ﬁéﬂsz@et*v“ gy, b0, s o datony
nonyl, decyl, undecyl dodecyl, tridecyl tetradecyl, pentadecyl, hexadecyl,
heptadecyl, and octadecyl. However, the preferable zinc dialkyl dithiophosphate for
the antiwear hydraulic fluid of the present invention has a mixed alkyl group of
primary and secondary alkyl groups having a carbon number of 3 to 12. A more
15 preferable zinc dialkyl dithiophosphate for the antiwear hydraulic fluid composition of
the present invention has a primary alkyl group having a carbon number of 3 to 12.
The zinc dialkyl dithiophosphates having a mixed alkyl group of primary and
secondary alkyl groups may be used either individually or in combination for the
antiwear hydraulic fluid composition of the present invention. The zinc dialkyl
20 dithiophosphate is incorporated at 0.01 to 0.50 wt. % as phosphorus derived
therefrom, based on the whole composition, preferably 0.02 to 0.04 wt. %.
7. Friction modifiers: fatty alcohol, fatty acid, fatty ester amine, borated ester, and
other esters.
8. Multifunctional additives: sulfurized oxymolybdenum dithiocarbamate, sulfurized
25 oxymolybdenum organo phosphorodithioate, oxymolybdenum monoglyceride,
oxymolybdenum diethylate amide, amine-molybdenum complex compound, and
sulfur-containing molybdenum complex compound.
9. Viscosity index improvers: polymethacrylate type polymers, ethylene-propylene
copolymers,  styrene-isoprene  copolymers, hydrogenated styrene-isoprene
30 copolymers, polyisobutylene, and dispersant type viscosity index improvers.

-10-



-bis(2,6-di-tert-butyl phenol), 4,4'-bis(2-nmethyl-6-tert-butyl phenol),
- met hyl ene- bi s(4-net hyl -6-tert-butyl - phenol),
- but ZWpDQerna1833 ( 3- et hyI -6-tertbutyl phenol), PCT/US2009/052286
-i sopr opyl i dene- bi s(2, 6-di -tert but yl phenol ), 2,2'-nethyl ene-bis(4- ne-
- 6- ) phe i sobut yl i dene-bj s di net hyl phenol ),
BRI R VA G
- di - yer folrmtivhibflorse iy ﬁjf&rﬁéﬂrylai’e Pol%hér@%hd%é hy‘i’fsm@érlilé’ bBlyes .
-di -tert-butyl phenol, "2, 4-di net hy tert-butyl -phenol
di -tert-1dinethylam no- p-cresol, 2,6-di-tert-4-(N/N - - di met hyl am no-
yl phenol ), 4,4'- thiobis(2-nmeth I - 6- e%rt-butyl phenol ),
2,2 -thiobis(4-methyl-6-tert-butyl pﬁé—ﬁ%@‘—, bi s(3-
met hgyl - 4- hydr oxy- 5-t ert ~but yIgEraoiflckhtion Farfdemansd bi s(3, 5-di-tert-butyl -
hydroxybenzyl). Qher types of oxidation inhibitors include alkylated
di phenyl am nes (e.g., Irganox L-57 from C ba- Gei net al dithi ocarbamate

(e.g., zinc GiRaneoing fosmaiation wagy plﬁ%qaﬁ?qi @ﬁém%fgbaﬁmﬁirﬂgm&a@rﬁqmrpﬁ 3.
At i weapy ﬁ%e@ét%rqggj‘g i B Cgﬂ”'@r’fﬁn R ALEAM 1 Hﬂp? ggél@g%?pér%ﬁwﬁgté%?afh%ag%’-‘g ng

metallic parts npl es such agents 1nc are limte ,
phosphatimes forphuistun cadainearbatratte$s oiaaizmcsdlakyldﬁtb'romoaplazhhel, ﬁgl ehpowids,

d | vbd | |
o oo FRe RS toRisaat 0 BT LA & § SureinaG ester ehorsean Sihbi 5 |
Demy si bt §'atty ag@k fiidnhediier, 61 @l\/\}‘f)’%D@IeéWbrﬂm StdurhEBRiePXhED. 008 wit.

pol yoxyet hyl ene al kyl ether, and pol yoxyet hyl ene sorbltan ester.
Ext r ene %p0é s foam dgleibiter (rEla s flgid cantaining Bhejll VI hiaspsiosishafe fmpﬁ’r‘ie@hry

rethyi 1B onbe? draneBS oo e it er of inedll Rl ane

and | eadisBegityt ingeRtirmpradepr ef erred EP agent is zinc dial kyl dithiophosphate
(ZnDTP) as oneof the co-additive conponents for the antiwear hydraulic
fluid conposition of the present invention, and is shown by the general

for{gJI a Example 1

An antiwear hydraulic fluid composition was prepared consisting of the

MNONMNNT AN D
5

"’CDCDCDI\)EAJ}-I\)-&

3

baseline formulation above with the addition of 0.225 wt. % of an overbased calcium
alkyl-substituted hydroxybenzoate detergent wherein at least 90% of the alkyl groups
are Cy or greater and 0.06 wt. % of the succinate ester dispersant. The overbased

20 calcium alkyl-substituted hydroxybenzoate detergent was prepared according to the
method described in Example 1 of US Patent Application 2007/0027043 and has a
calcium content of 5.35 wt. %, a TBN of 150 and a CI of 56.

Example 2
25 An antiwear hydraulic fluid composition was prepared in accordance with the
formulation of Example 1 except that 0.01 wt. % of a linear alcohol ethoxylate
emulsifier and 0.16 wt% zinc dialkyl dithiophosphate was added.

Comparative Example 1
30 An antiwear hydraulic fluid composition was prepared consisting of the base-
line formulation above with the addition of 0.041 wt. % of an overbased, sulfurized
alkyl-substituted hydroxybenzoate-containing detergent, 0.024 wt. % of an overbased

calcium phenate, 0.027 wt. % of a naphthalene sulfonic acid zinc salt rust inhibitor

-11-



wherein, R and R2 are each a primary or secondary al kyl group having a
carbon nunber of 1 to 18, and may be the sanme or different. The primary or
secondar yweal2eyo1¢gg3eups of R and R2 having a carbon nunP€m/uskoo/ 0522848,
shown by the general formul a, incI ude met hyI et hyl, propyl butyl, pentyl,

h I t hyl d d

r1 ey Pt BRI % i eadoenold issih ety A AT
HOV\BVercalfblEb‘% @E@E@ﬁ@mlﬁg Hetr éhﬁ\k/%'prérbér@u%@ﬁdm@tt@ tﬁé)Fnétﬁ@d ABEEMRA in
hydraul i c f|UId of th esent invention has a m xed al kyl group of primary

andfsecEMd@ﬂpJe éﬁlqﬂUSgPe NmbergS%OE’ddﬁt?m ha&eeqalwmacqrrbirlt?f | Nﬁr;%l a .
Ponpos: P ettt g A barte, B OBIRTREBIAd SELEIRaT) WKyl o oup havi ng.a

carbpn nunber of 3 to 12. The zinc dial kyI di t hi ophosphat es having a m xed

al kyl group of primry and secondary al kyl gro S may be used either
i ndi vidual Iy or in conbinati onCPRWafay armesr hydraulic fluid conposition

of the prese o] COlP ated
at 0.01 to O. Oa\/\}/%y Or@dr%@zc ﬁ%sgddﬁé(]i%e'o g?eﬁrég)%p&gase stln@tﬁyi %ol e
clorrpﬁs: biafeeunepfoerfnetaibpyalﬁb\@vvttb the Glditton &6 0'075 Wit. |%tof0therﬁﬁio;|]|cﬁnesba§wt ty
al coho att atty ester am ng, r at est ot her esters. 8
Mul t i PRIGRIT @M%%Htvﬁe@éydr%wh%zpat@oe%a %%‘d@r‘%ﬁ%ﬁ?ﬂl ocar bamat e,
sul fgthzed oxynol ybdenum or gano phosphor odi t hi oat e, oxynol ybdenum
rmnogl ycehde, oxynol ybdenum di et hyl ate ani de, am ne- ol ybdenum conpl ex
conmpound, and sul fur-containi r@omlay&td@rEmmpIeﬁ ex corrpound 9 . Viscosity

i ndex inprovers: pol t hacrylate t lene | en
copolyners. . nvanfteedrdsisaite baHcrnEson JiRogenael r Aorarante Spfette
copol yMRsrful Iy bECBHIpEr SR ERRADE 2 RSIcePNihat XPG6 WtS %P6 the Sl%iﬁﬁete ester

i nprovers. 10 . Pour point depressants pol ymet hacryl ate type polyners. 11

Foam i nHispetaant wasl ednet hacryl ate pol ynmers and di nethyl silicone polymers
15

Comparative Example 4
An antiwear hydraulic fluid composition was prepared consisting of the
baseline formulation above with the addition of 0.15 wt. % of the 56 Cl overbased
calcium alkylhydroxybenzoate as described in Example 1.
20
Comparative Example 5
An antiwear hydraulic fluid composition was prepared in accordance with the
formulation of Comparative Example 4 except that 0.06 wt. % of the succinate ester
dispersant was added.
25
Results for emulsification performance test
The water separability of antiwear hydraulic fluids is characterized in the ASTM
D 1401 test method. In this method, a 40 mL volume of the sample material was
emulsified with a 40 mL volume of distilled water by stirring the combined liquids in a
30 graduated cylinder at 54°C for 5 minutes. The separation of the emulsion into organic
and aqueous layers was characterized by monitoring the relative volumes of the
respective fluid, water and emulsion layers after cessation of stirring. Results are set
forth below in Table 1 as the respective mL fluid-mL water-mL emulsion observed at

minutes after cessation of stirring.
-12-



Exanpl es Emul sification Performance A base-line formul ati on was prepared
and used for assessing the performance of the detergent in Exanple 1 in the
ASTM D 190 20eta4833eparability test. The base |ine forneCatiservsBai ned
0.31 wt. %of a zinc dialkyldithiophosphate, 0.1 5 wt. % of a hindered
phenol antioxidant, 0.044 wt. % of a succinate ester di spersant, 0.044 wt.
% of a fatty ester—ftet+on—rogh ‘bbﬂr ot 3 dm‘np v b’dmpa' %anp: =E)H= Ex2
dermul s{fier and 0.008 w. % of aEfqarr iphi bftor. in %Xgase dluid cont i ni ng
Shel | HVI basestocks. All finighed fluids ih thése | es are 1 SO VG 46
W t h 8[ S8 coAasubsutuR® hy¥roily ey doatd TE Y TTaCT yi at(ﬁwyl ECOGBLY 10V6EX 1 0Hel OVEd 225 EXARE ¢
1 An antdwedfwdgydraulic fluid ¢onposifion was prepared donsistjng of |the
basel i Wﬁa@ﬁw the—agd-tef—et—6-226—w—Oe-of—ar—everbased
calciu M, al KY ’Subst tut éd ydr gxybenzpat e det ergent wherlein at| | east | 90% of
the al k ﬁergroups are C20 or greater and 0.0p wt. % of the succjnate pster
di sper § ht) The overbased cal cilum al kiyl - subgt it ut éd hydrloxybenkoat e
detergaﬁ*tOfﬂﬂia@arﬁW@ﬁ‘aﬁuéd""ﬁ%?ﬁ‘m di mg °08 t he®Het hoti®degcPPited i%W8ExjanplPe [ %% US
Patent | Application 2007/ 0027043 and has a chlciumlcontent of 5l 35 wi] 9% &
TBN of [ ?856™%8hd a O of 56. Exafpl®8*2 |an*%ht {wedr hydPH4ulli cof 1 uf d © 01
conposiio. S—E-I’—%E&I’—ed—l—n—a’" ra,nce_#-t_h-' -t_%§_f-ur-cg%l-atinn ofEx o1
exggpt %?‘fdalky? PR % of a linear’ alcolidl gt h'01xyl at’e erul &1'f i br “And| &4
Wt % zi pBHi"&f%ky| di t hi ophosphatle “W&s dded. | Conpanative |[Exanplie 1" An| -
ant i wegPerhliter aul i ¢ fl ui d conpogi 0%#n was- pr gpared|consi ti ng of the pase
| i ne fpenusii@i 1 on above wth the¢ additj on- of [0. 041wl .- %][of -an jover bafet

OJ

sul f uhyrEEv D 6658 40400 | 44360 | 40328 | 42380 | 0-10-70 | 0080 | 0-0-80
(mL fluid-mL water-mL emulsion 9 min 30 min 40 min 25 min 40 min 40 min 40 min
at minutes after stirring) 40-40-0 46-34-0 40-38-2 43-37-0 0-16-64 0-0-80 0-0-80
9 min 35 min 40 min 27 min 40 min 40 min 40 min
Table 1

5 'Cl of antiwear hydraulic fluid composition = (Cl of alkyl-substituted hydroxybenzoate

detergent) x (wt. % alkyl-substituted hydroxybenzoate detergent in fluid)
Rust Inhibition Performance

10 A base-line formulation was prepared and used for assessing the performance
of various detergents in the ASTM D 665 rust prevention test. The base-line
formulation contained 0.31 wt. % of a zinc dialkyldithiophosphate, 0.15 wt. % of a
hindered phenol antioxidant, 0.044 wt. % of a succinate ester dispersant, 0.044 wt. %
of a fatty ester friction modifier, 0.013 wt. % of an arylpolyol demulsifier, 0.008 wt. %

15 of a phenolic resin demulsifier, 0.2 wt. % of a pour point depressant and 0.008 wt. %
of a foam inhibitor in a base oil containing ExxonMobil AP/E CORE® basestocks. All
finished fluids in these Examples are ISO VG 68.
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al kyl - substi tuted hydroxybenzoat e-contai ning detergent, 0.024 wt. % of an
over based cal ci um phenate, 0.027 w. % of a naphthal ene sulfonic acid zinc
salt rustwprzhiogitggssand 0. 008 wt. % of a phenolic resin ®E€RNISIPI082286 The
over based, sul fuhzed carboxyl at e-cont ai ni ng detergent was prepared
according to the nethod described in Exanple 16 of US Patent Nunber 5808145
and has a calciumcontent of 9.3 w. % a sulfur content of 2.4 wt. % a
TBN of 260 and a O of 28. Conparatgysingeagpl e 2 An antiwear hydraulic
fluid conposition was prepared consisting of the baseline formulation above
with the addAni entigean. fuyxgawnc fiuid f carnpogbortl wes epiepesed ceonsisiing of the

al kyl - [ tu ro ben | tive
Bt o035 e fefim B BneAHe BERAR The ARREH B b TR et Pirag ) RATEHSE
accag dapgieiuh bh(yt Bebdtnuted| Wr@@b@‘nz@@!@l&ététgem‘ abxEelited ireEggmipld hat 0.06
w. %of the succinate ester di spersant was added. Corrpar ative Exanple 4 An

antiwear hydraulic fluid conposition was prepared consisting of the
basel i ne formul ati on above Wlt(g sz 1{2\ | )I(éjﬂ @f 0.1 5w. %of the 56
over based cal ci um al kyl hydr oxybéenzZoat e as egcrl bed in Exanple 1.

Conpar at 11 ve Emarapﬂweﬁr A}iycﬂaﬂlilol\ﬂﬂﬂd h@t]gmawltmn f was dplcecpmp@ctl tormistings abr ﬁpaar ed
in acco ance t t he or mu tron o Co tlve ce t t
0" 06wt PasHIER 1OREUIAISR A6 Wah R A0 B Ot v acl NFEBUEL SVaTGRSE
f t
emy i :sglﬂ%r?z%l pﬁWl%ru fiifed EF‘%'@% &te-&IR&h 4nge¥ Sht a8 %%%’f‘?bed in

hydr aul ds Is c ract errze e ASTM D st met I'n this
met hod, Cemfarative Esbnmnpke df 0.0R4 vstaﬂ’qobéammverbaledmlemm@mmteanwQ.@wadm m _

Vol e gf oSSl Slorh a3k /it B8k HAF opRyned 11 auids Tn

Comparative Example 7
15 An antiwear hydraulic fluid composition was prepared consisting of the
baseline formulation above with the addition of 0.067 wt. % of an overbased calcium
alkyl-substituted hydroxybenzoate detergent wherein at least 90% of the alkyl groups
are Cq4- Cqg . The detergent has a TBN of 168 and a Cl of 51.

20 Comparative Example 8
An antiwear hydraulic fluid composition was prepared consisting of the
baseline formulation above with the addition of 0.049 wt. % of an overbased calcium
alkyl-substituted hydroxybenzoate detergent wherein at least 90% of the alkyl groups
are Cyo— Cgs. The detergent has a TBN of 230 and a Cl of 46.
25
Comparative Example 9
An antiwear hydraulic fluid composition was prepared consisting of the
baseline formulation above with the addition of 0.035 wt. % of an overbased calcium
alkyl-substituted hydroxybenzoate detergent wherein at least 90% of the alkyl groups
30 are Coo— Cas. The detergent has a TBN of 325 and a Cl of 36.
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graduated cylinder at 540C for 5 mnutes. The separation of the emul sion
into organi c and aqueous | ayers was characterized by nonitoring the

rel ati ve wol2ormaa4838 t he respective fluid, water and enulP€Tars2000p8a286 af t er
cessation of stirring. Results are set forth belowin Table 1 as the
respective m _ fluid-nL water-nL enul sion observed at m nutes after
cessation of stirring.Table 1 1Cl of antiwear hydraulic fluid conposition =

(A of alkyl-substituted hydr @omgazast Exaaigsgent) x (w. %
al kyl -substituted hydroxybenzoate detergent in fluid) Rust Inhibition

Per f or mance Anb&sgwepnehydsaulg dtlidncampoptiepaved Biepaneddcansistings ©fstheg t he

The bastardlie PEFHAER S0 EoRih T a0ghiaf 03k % ol g HeMHR Gllbfe"
di alkyl diklyhsgtinstet ayerotbbn2odte déferfert widrdier £1deddtegt cinhé aiyilgrdups0. 044
wt. % of a succinate ester dispersant, 0.044 wt. %of a fatty ester

fricti ofravodiof ir grepten. Ih@r ovesksesn cataiurpolalil-sHesiHtgE | ydroxybeogoake. %

of a ph | CoiresSi ifAer, % : i r nd
0. 005" neCRIpEn! S T Bl Rl to ing nfttnod discfbBPH ERGle 1 BS F At T
CORE( r ) Abplestionck307/@027043arsdh kds fal aalclsmi corttéretsef 12xangt) %S aarBN lobG@59Gnd

68. Exarrgl e 3 _An antiwear hydraulic fluid conposition was prepared

consi st r@ I3t he basel i ne fornul ati on above with the addition of 0.075 wt.
% ofgpthe 56 C overbased cal ci um al kyl -substituted hydroxybenzoate
detergent as described in Exanple 1. Conparative Exanple 6 An antiwear
hydraul i c fluid conposi Resultsvis rpsteiphibdncpgrioretancg test t he basel i ne

formul ati on ove wi.th the additiopn of 0.041 w. % of the .28 sed,
sul fur i zed,  Sosy ritidh plSBuca/rBadli Rugdnat aeifhh neng e el a8
descri bgghidm iSCRHERRPGrataE NeXGRPhE rdferEn@24ABM 1 865213 aivEdteassdacrke erm
phenate and 0.027 wt. % of a naphthal ene sulfonic acid zinc salt rust
i nhi bi t determining the ability of fluid to aid in preventing the rusting of ferrous parts should
15  water become mixed with the fluid. For the determining the rust prevention properties
in the instant invention, Procedure B of ASTM D 665 was employed. In this test, a
mixture of 300 mL of the test fluid is stirred with 30 mL of synthetic sea water at a
temperature of 60°C with a cylindrical steel specimen completely immersed therein
for 24 hours. The rust test results are reported as either a "pass" or a "fail." The

20 results are presented in Table 2.
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Conparative Exanple 7 An antiwear hydraulic fluid conposition was prepared
consisting of the baseline fornul ation above with the addition of 0.067 w.
% of an owerbwgadsddal ci um al kyl - substituted hydr oxybenz@aTaSdawasipent
wherein at | east 90% of the al kyl groups are G4 - Cb The detergent has a
TBN of 168 and a C of 5 1. Conparative Exanple 8 An antiwear hydraulic
fluid conposition was prepared consisting of the baseline formulation above
with the addition of 0.049 wt. % of qgpaverbased cal ci um al kyl - substi t ut ed
hydr oxybenzoat e detergent wherein at |east 90% of the al kyl groups are C2o-
C28 . The detergent has a TBN of 230 and a G of 46. Conparative Exanple 9
An ant{wear hydraulic fluid conpositionEnds| @eeparCechpcpfisngt|iGuanro] Come. La

basel i pe fornul ati on above with the additiongfg 0. 835 Mg, §0|0E, &N | @yefgbfased
cal ci ul i tergent whbreinlat |east 900% of

- te
t he al ky$ Chllplipstipied bypdsexypogoate The deft @Ppeint -hag a~TBN of J25-angl a- d| of
36. Conpastaigeme Exanpl e 10 An anti wear hydr:]tjl ic filluid ponpogition|was
pr epar iﬁmq nsisting of the baseline formnulati on above W th tlhe adgliti on| of
0. 032 _ % of an overbased cal ci um alkyl - sjubsti tjut ed hydr oxybenzoate

det er ggad Clit-gubstitated heioyb@@9stef t he jal kyl| 80élps are| C20 dr gregqter. [The

over baggd opal ci um al kyl - substituted hydroxypenzogte defergerft is preparfed
accordinato the nmethod described in FY:—N’Y‘p| 1 oft 1IUS Phtent Appli tat ion

2007/ 0p87BlAviipstiuied Aydavbegmiteont ent| of 12.5 wi.09%7 h TBN [of -350 and | O
of 37.|Mesylts for rust inhibition performance tegst Rust inHibiti¢n of

ant i mWW@@—et&&r—m—md tSHg—ASH-BP e —whteh—its
incorp)‘rl% LRS! Hte%yy [ BY&7ERte. ASTM D665 is direct 329-\03? a tes{| for
(wt.%)
36 Cl alkyl-substituted hydroxybenzoate - - - - 0.035 -
(wt.%)
37 Cl alkyl-substituted hydroxybenzoate - - - - - 0.032
(wt.%)
Cl of antiwear hydraulic fluid composition 0.042 | 0.011 | 0.034 | 0.023 | 0.013 | 0.012
Rust Inhibitor (wt. %) - 0.027 - - - -

Rust Inhibition Result Pass Pass Fail Fail Fail Fail
(ASTM D 665B)

'Cl of antiwear hydraulic fluid composition = [CI of alkyl-substituted hydroxybenzoate
5 detergent] x [wt.% alkyl-substituted hydroxybenzoate detergent in fluid]

The alkyl-substituted hydroxybenzoate from Example 3 demonstrated
unexpected rust inhibiting performance when compared to other
carboxylate/salicylate detergents (Comparative Examples 2-5) and also

10 demonstrated unexpected rust inhibiting performance when compared to a
formulation containing a rust inhibitor (Comparative Example 6). The formulation of
Example 3 advantageously does not require the addition of a rust inhibitor in order to
pass this test.

As discussed previously, it is advantageous in certain hydraulic fluid

15  applications, such as hydraulic fluids for certain mobile equipment applications and
HLPD and HLVPD fluids, to emulsify water, rather than to demulsify water. Since the

alkyl-substituted hydroxybenzoate from Example 1 also demonstrated good rust
-16-



determning the ability of fluid to aid in preventing the rusting of
ferrous parts should water becone m xed with the fluid. For the determ ning
t he rust WOevemildg3a properties in the instant inventi onPCPAUSC@INFRIB of
ASTM D 665 was enployed. In this test, a nixture of 300 m _ of the test
fluidis rred with 30 m f synt hetic se t enperat ur e ,of
o0 wi R ikt e see R, BUMeA Obe oy ARG A Ehal G M 24
hours. Jhiodaet rifstinfiBRerst arar ﬁnbﬁlﬁortbe@e?@lﬁfg "Wiélte'iEl tHéS%lk}ill%uBs tDﬁa‘d'

The results are presented in Table 2 .Table 2 ant i wear draulic

fI u. d cbrgrexybenzoate used dn Exakrinle duprovidestasttlition @ﬁyfbéma@@@ edu@mtegg@mr] X

. % al k Ltu oxybenzoate detergent in fluid] The
aIkyI sﬁﬁéﬁFﬁBE%F %Mﬁ??%%ﬂ%@gte from Exanpl e 3 denonstrated unexpected
rustsinhi biting performance when conpared to ot her carboxyl ate/salicylate
detergents (Conparative Exanples 2-5) and al so denponstrated unexpected rust
i nhi biting performance when conpared to a formulation containing a rust
i nhi bitor (Conparative Exanple 6). The fornul ati on of Exanple 3
advant ageously does not require the addition of a rust inhibitor in order
to pass this test. As discussed previously, it is advantageous in certain
hydraulic fluid applications, such as hydraulic fluids for certain nobile
equi pnent applications and HLPD and HLVPD fluids, to emulsify water, rather
than to denulsify water. Since the al kyl -substituted hydroxybenzoate from
Exanpl e 1 al so denonstrated good rustinhibition wthout the need for a
metal sulfonate rust inhibitor and since netal sulfonate rust inhibitors
are known to derul sify water, the al kyl-substituted hydroxybenzoate used in
Exanpl e 1 provides additional performance advantages for such emul sifying
hydraulic fluids. That which is clained: 1. An antiwear hydraulic fluid
conposition conprising (a) a major anount of a base oil of l|ubricating
viscosity and (b) a m nor anmount of at |east one oi

-17-



sol ubl e detergent additive conprising a salt of an al kyl -substituted

hydr oxybenzoi ¢ acid or a sulfurized derivative thereof, wherein said salt

i s sel ectwo 2brocomug3Be group consisting of alkali netal s&CraS2@vksizBane earth
metal salts, ammonium salts or substituted ammonium salts, and further
wherein said antiwear hydraulic fluid conposition has a Carboxyl ate | ndex
of greater than 0.084. 2 . The antiwear hydraulic fluid conposition

accor di mgat @hichas ®almewherei n sai d al kyl -substituted hydroxybenzoic acid
conprises a |inear or branched al kyl group or a m xture of |inear and
branched al kyl groups. 3 . The antiwear hydraulic fluid conposition

accordi ng go,clai.m erein at. t 00 0 e . roups,_ of i

a1 kol - subst A0 B Mgar Bl Buid BRRosigh o BTG bt &P afui Bl A ar
hydrsul i ¢ 1 gage aaNMgpaibricaflingossdaditpdarid (I5) ai MidorvB®bahnh of aitdeastt bie adil
hydraulic fluid conposition is able to achieve an emul sion of 0-0-80 at 40
m nutes in tRelURSTMIgieraent rdditivesepamBHINGt yat &alt neft hay. alkyl-sybgliteiad wear
hydraulic fl yj [: 10 0F corgi ' , ej ' I ;
Compri ses a HuroRiaREc'dtb B oF SRS SErflole (AR PhAGRh edd el is
accor di ng t oseleatett fromwter grours aoasistyrely atilallcalif netal sadisp @tidalinerearthmprigtales no

added rust inhibitors. 7 . The antiwear hydrauljc fluid c osition
accordi ng t oS@l%i @NMonjywa, ealis Qéisé'lbét'tlm |ATHPeNYET éagén?nag@'rtﬁ%ém%%‘ri ses

a TN of | esgaihanivdds i ARt r | j
corr?c\)lsi tion 3?:'?0?'3.’ ng trg%cr aiI mﬁti|,d8%rg gﬁ\'a@:ﬂl %iqé}ggﬁﬂgtéeﬁwgeétxg?g%rnetater
addi ti ve conprans@884. TBN of | ess than 160 ng KOH g. 9 . The anti wear

rdauli o 4 e, SRR AR SR ehoh Aot S B e, 20 ©
alkyl-substituted hydroxybenzoic acid comprises a linear or branched alkyl
group or a mixture of linear and branched alkyl groups.

15 3. The antiwear hydraulic fluid composition according to claim 1 wherein at least
90% of the alkyl groups of said alkyl-substituted hydroxybenzoic acid are Ci4
or greater.

4. The antiwear hydraulic fluid composition according to claim 1 wherein said
antiwear hydraulic fluid composition is able to achieve an emulsion of 0-0-80 at

20 40 minutes in the ASTM D 1401 water separability test method.

5. The antiwear hydraulic fluid composition according to claim 1, wherein said
salt comprises a calcium salt.

6. The antiwear hydraulic fluid composition according to claim 1, wherein said
hydraulic fluid composition comprises no added rust inhibitors.

25 7. The antiwear hydraulic fluid composition according to claim 1, wherein said oil
soluble detergent additive comprises a TBN of less than 200 mg KOH/g.

8. The antiwear hydraulic fluid composition according to claim 1, wherein said oil
soluble detergent additive comprises a TBN of less than 160 mg KOH/g.
9. The antiwear hydraulic fluid composition according to claim 1, wherein said oil

30 soluble detergent additive comprises greater than 0.1 weight percent of the
total weight of said antiwear hydraulic fluid composition.

10.The antiwear hydraulic fluid composition according to claim 1, wherein said oil
soluble detergent additive comprises greater than 0.2 weight percent of the

total weight of said antiwear hydraulic fluid composition.
18-



total weight of said antiwear hydraulic fluid conposition. 10 . The antiwear
hydraul ic fluid conposition according to claim1, wherein said oil soluble
det er gentwaadindiysssconpri ses greater than 0.2 wei ght pePCEAIS2@P/054286 t ot al
wei ght of said antiwear hydraulic fluid conposition.1ll. The anti wear

hyd lic flupd co. Lt of Im31 furt , | Si t | t f
YU e OISR 5 e RO R BBl BB
(d) a denul sphb s ithdd c@%d@?fhé@%%;%rneéé’rﬂé@s a@pBisantS (b) anf oigaticMinMRstioti er ;

(g) a nultifunctional additive; a viscosity iIndex i mprover; (i) a pour
poi nt depr esédnd degjulsifier; otah amextsemer preaadre( RYentn (Braufristiphenodifien (g) an

base or1 of - MhEYTAstdial ofEHRET 1 ) R TEER” ks MnBolfE I ATBBILSPiate
oi | mol ubl e deprssgant (jddobimviehpraRrdrei (kY ad emdiifief.. an al kyl - substi t ut ed

hydr oxybenzoi ¢ acid or a sulfurized derivative thereof, wherein said salt
i s sel ect e - fAb@NtiwWean NydipUtie fiIid Coppasition ramprigiagaia) samajor amesant gé dear t h

netal salts, [ My [ r’rmﬂmu :
wherei n sai dbgn [ m&eg{q%@%gﬂ ivéé@ﬁt%déﬁﬁg)ogi t onr ﬁﬂgéﬁhf égr%gg?/%g?égﬁ{ldex
of gr Sat er tballub[b OBéterg]vﬁwt. Téadithve i mellmfrilb'y@r gall is@ltf I%ﬂ ﬂbmomnq&bisub@tituted 4
according to, claim12, wherein said a -substitute roxybenzoi ¢ aci
conprises a NYHOXYbenZaic & %I%&P”é‘?‘i@&%@t“&e ﬁh?’iet?ﬂ(’e%gme@' e IS

branghed al k¥éle9fé&“ﬁ§m \Aﬁrﬁer g?gl&‘) BORSISER] of 'UrlnieFaIf% isd aﬂ%ﬁ‘iﬁ@séér;rpﬁ]etal

according to claim1 In at |east” 90% of the alkyl groups of sai
al kyl - subst i saltssdamynixybsaitsooe sabstituéed aBimooiunyrsais eand 1furth&hevimareinnear

rydraul o 11 i SATROE b AuRE RO hOgh SR 2L A DGl Flek SHSE o
665 rust i nhididd on4net hod.
13.The antiwear hydraulic fluid composition according to claim 12, wherein said
15 alkyl-substituted hydroxybenzoic acid comprises a linear or branched alkyl
group or a mixture of linear and branched alkyl groups.
14.The antiwear hydraulic fluid composition according to claim 12 wherein at least
90% of the alkyl groups of said alkyl-substituted hydroxybenzoic acid are Ci4
or greater.
20 15.The antiwear hydraulic fluid composition according to claim 12 wherein said
antiwear hydraulic fluid composition is able to achieve a pass result in the
ASTM D 665 rust inhibition method.
16.The antiwear hydraulic fluid composition according to claim 12, wherein said
salt comprises a calcium salt.
25 17.The antiwear hydraulic fluid composition according to claim 12, wherein said
hydraulic fluid composition comprises no added rust inhibitors.
18.The antiwear hydraulic fluid composition according to claim 12, wherein said
oil soluble detergent additive comprises a TBN of less than 200 mg KOH/g.
19.The antiwear hydraulic fluid composition according to claim 12, wherein said
30 oil soluble detergent additive comprises a TBN of less than 160 mg KOH/g.
20.The antiwear hydraulic fluid composition according to claim 12, wherein said
oil soluble detergent additive comprises greater than 0.05 weight percent of
the total weight of said antiwear hydraulic fluid composition.
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16 . The antiwear hydraulic fluid conposition according to claim 12, wherein
said salt conprises a calciumsalt. 17 .The antiwear hydraulic fluid
conposi t iwA 200004838ng to claim 12, wherein said hydraul PCTfUSeé0d/0622890Si t i on
conprises no added rust inhibitors. 18 .The antiwear hydr aulic fluid

i t NERT RN, KET d 0l bl e, det .
Coa e e Athgb svcEad c”ﬂtgétqegﬁé%%ﬁ‘m%%q?@ 16 Gl 2 A e soic
hydraulic flj %oﬁ%@‘lﬁa‘tér’g@ﬂt aganidl anbised réatéﬂthéﬁhgro? We@itg;é?béntseﬂ ubl e

detergent additive conprises a TBN of |ess ?han 160
antiwear hydHeutota weighidofesigestiveanhydrestialvig qcxbnmsaﬁloﬂ 12, wherein said

IR T N A T

antigwear hydreagt iohef bitttbseobpepiditives: #&) an daghlieds dispatrgant? (oWaeredidation d
oi | soluble detergent additive conprises gr eater than 0.07 wei ght percent

of the total 'rWétP'Eﬂﬁt (@ & gemunifietiede) I‘ﬁfdr%ﬂem,e fArgseHreoARest; tG‘f)oﬁvl flZ(ZtlonThe
antiwear hyd i

oast ane ot RIS (&) 4 fyRPARs) e iR Lhstor i hOEk B oslr
oxi dat i on i npoini tepreskdt; &) aeforhsinhibdtor; dre) (kkanehulsifier.pr essure agent; (f)
a friction nodifier; (g) a nultifunctional additive; (h) a viscosity index
i mprover; (i) a pour point depressant; (j) a foaminhibitor; and (k) an
emygifier.

15
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