TITLE Metal Containing Hydraulic Conposition FIELD OF | NVENTI ON

The present invention relates to a |lubricating conposition containing
an oil of lubricating viscosity, a netal containing antiwear agent
and a netal containing dispersant. The invention further provides for
a nmethod for lubricating a nechanical device such as a hydraulic
system BACKGROUND OF THE I NVENTION [0001]It is known to enploy a
metal containing antiwear agent such asygipc dial kyl dithi ophosphate
in a lubricating conposition suitable for a hydraulic system
circulating oil or anot her MetdsantaiaingoHydradbedicesnpasitian di al ky|

di t hi ophosphate forns deposits zgﬁﬂéii#%§§¥ﬂﬁﬂgééﬁdges and varnish in
the hydraulic system These dep rf ormance of the
hydraul i c syst ens T ekt Mk endilo¥ GelitdsCli NEbRARAt b %‘E@ﬁ@@ﬂﬁbﬁ%oﬁ%ﬁlh@m
Addi tional ly, the cleaning of these systens is difficult since the
deposi ts ar e odidffiylrispting wiseesitpyvemaial peritinirecninicendgenbinilsd matal containing
[ 0002] Intern publ i isclo r

conposi tion %ESJP %Ig‘%llt uslﬂt'?1 &3}6}18&\%%% gy\%‘g? F%gfggm)zﬁ h&% #épfhﬁlg&%n%
% of a netal nsychbhiehl @ev@é@/éucﬁlﬂsmlgﬁﬁilﬁlﬁ}@t@n01 to 2 wt %of an

al i phatic succinic acid or _anh dnlde Further the use of substituted
pol yi sobut yl ene succi ni ¢ a8ABERAUNL Dk ENUEANGf  pol yol
esters or pol nes I i
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[0004] US Pat @ithiophéSshate Jofths Cdeﬁ?;%@i?s Aubisi F@ﬁdsm}klwoﬁ& 'v@fhlsh in the
containing a zinc dispersant, 0.3 to 1 wt % of cal cium non

di - naphthalehedgwhﬁhEﬁhUnsGmphbth@mﬁevapgemmeamdﬁﬂﬂwgct03 ﬂ&ShwﬂH@ﬂw

of cal cium al k nate 00051 US ,Pat en 677,281 di

by oat i my- EoteBE D hsing vy AL GBY afrbfnAls sOhest, "ARE ibaeLy. the
al kenyl SUCwaaﬁlr%eoiaﬂh@s@sﬁ@érﬂé@ﬁdﬁﬁb&l@sﬁfderthéld%p@é’lﬁsaﬁb diffi RO0R)] ddtove
Pat ent 4, 466, 894 cl oses conposition containing netal salts of

phosphor us t Filthost Bwebanicalabsgsigihur i sed phenate, and a benzotriazol e.
[0002] International publication WO096/035765 discloses a lubricating

composition with a rust reducing or preventing amount of 0.1 to 3 wt % of a
metal synthetic aryl sulphonate and 0.01 to 2 wt % of an aliphatic succinic acid
or anhydride. Further the use of substituted polyisobutylene succinic acid or
anhydride derivatives of polyol esters or polyamines are excluded because
lubricating compositions that contain said additive do not exhibit acceptable
rust resistance properties.

[0003] US Patents 4,419,251 and 4,419,252 disclose aqueous lubricants with
oil-in-water characteristics containing a dispersant/emulsifier system and an
antiwear/rust inhibiting package.

[0004] US Patent 5,262,073 discloses a lubricating composition containing a
zinc dispersant, 0.3 to 1 wt % of calcium nonyl di-naphthalene synthetic
sulphonate detergent and 0.09 to 0.85 wt % of calcium alkylphenate.

[0005]  US Patent 6,677,281 discloses a lubricating composition containing a
metal sulphonate, an ashless alkenyl succinimide and a borated polyolefin

dispersant.



[ 0007] I nternational publication WO 93/03121 di scloses a netal salt of
at | east one of a sul phonate, a carboxylate and a phenate, in
conbination with an aliphatic carboxylic acid or anhydride thereof
[0008] It would be desirable for a lubricating conposition to provide
accept abl e wear performance whil st reducing or preventing deposit
formati on. The present invention provides a |ubricating conposition
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primary hydrocarbyl group; an _ optionally one or nore
addi ti ves cehphatsd eagbexydat mi¢enanhyinidgrihérsri.dant, a corrosion

i nhi bi tor, boxyli c i or,.a dride,.or m xtures ther.eof

100107 1 ' ond®@floa: Hratbi e SeRoRR TP G e i isB g gy e scceptable
preparing a wedb bk Fain dhde GEHIRO Sddutidg, oﬁl\ﬁ&{f@itiﬁgt J@o_ﬁf Fe2sFiof OMPd PRSent
adm xi ng: , ~(a) an oil of lubricating viscosity; (b) a netal
cont ai ni ng dvEpEeRE Mrevides a lubriqaging LommMOIion| Witly eerIaF By IWest stioTansd
di t hi ophosphat: i carbyl group is a branched
primary hyd?‘giglgtr e%&%flaﬁ%&%dﬁﬁﬁ%p&ﬂ%%fogmi onally one or nore

addi tives conprising a detefgafitIARN QT HEXINMBN TI@NCOr r 0Si on

inhibitor, a carboxylic acid or anhydride, og m xt ures _there?f o
[0011] I n ond®®Modi FemPressat iiRVEORoH s yvFHB_IImeREHeYIdes 2 [ubricating

l'ubri cati ng ¢8mposition comprising:

(a) an oil of lubricating viscosity;

(b) a metal containing dispersant;

(c) a metal di-hydrocarbyl-substituted dithiophosphate, wherein at least
one hydrocarbyl group is a branched primary hydrocarbyl group; and

(d) optionally one or more additives comprising a detergent, an
antioxidant, a corrosion inhibitor, a carboxylic acid or anhydride, or mixtures
thereof.
[0010] In one embodiment the invention provides a process for preparing a
lubricating composition, wherein the process comprises admixing:

(a) an oil of lubricating viscosity;

(b) a metal containing dispersant;

(c} a metal di-hydrocarbyl-substituted dithiophosphate, wherein at least
one hydrocarbyl group is a branched primary hydrocarbyl group; and

(d) optionally one or more additives comprising a detergent, an
antioxidant, a corrosion inhibitor, a carboxylic acid or anhydride, or mixtures
thereof.
[0011] In one embodiment the invention provides a method for lubricating a
mechanical device requiring a hydraulic system, circulating oil or another
industrial oil, the method comprising supplying the mechanical device with a

lubricating composition comprising:



mechani cal device requiring a hydraulic system circulating oil or
anot her industrial oil, the method conprising supplying the
mechani cal device with a lubricating conposition conprising:

(a) an oil of lubricating viscosity; (b) a netal containing

di spersant; (c) a netal di-hydrocarbyl-substituted

di t hi ophosphate, wherein at |east one hydrocarbyl group is a branched
primary hydrocarbyly gf @4BF @itating viscokigy); Optionally one or more
additives conprising a detergent, an antl oxidant, a corrosion

i nhibitor, a carbdiyt netasiodtagningdigpdrsadts, or ni xtures thereof.
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[ 0013] As usednBekeidtattig gt@iphis' astasésatirahhy Hyiecadbyl g%eag[sr,saﬂdhe

| ubricating conposition contains not nore than contam nant anounts of
water, for exanpl édnatpdionplesers et merss adfidiyeabounpsing 9 detergent, an
preferably | : b 04 . e uf 0. 9. e

the | ubri cat ?ﬁgc’%@%‘%o% ﬁ&)ons ?‘on‘{%@u{?ﬁ (?rg S agﬁ?’gﬁ%o%\%@eog \Q%y(f%?ée?dg %t %&fﬁt&tes
during appli ¢iedre@h of the lubricating conposition in industrial
fluids, hydraulic fluids, turbine oils, circulating oils., or

conbi nations thereof; SEEAHIRD R 5 pdTHEIN nto the
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. MdH2Hd method
amount s of ter "di sc above. n one e d%%gﬁg fﬁ% fEHe
| ubricati ng esdpiised atwrvei s substantially free of, to the absence of

vt or el of N30 | sABEsed BftetshHerigi SESUR P deRep FReathe A e
conposi tion ¢empbiitien @Atathd nAfmbMhhe BbARRIYINS GRRIubY o SWERr, G0t Example
i nclude natural "and synthetic oils, oil derived from hydrocracking,
hydr ogenat i omaterreresgnd rabfl¢ssitban aboutuh maf%nprefenablyi lessl thandabromt dedi bedr
ofls and m Xte\%nee%b(gur%%r.?\on;t % or less of the lubricating composition.
[0014] It should however be noted that during application of the lubricating
composition in industrial fluids, hydraulic fluids, turbine oils, circulating oils,
or combinations thereof, extraneous water may be incorporated into the system.
The extraneous water is not included in the contaminant amounts of water
disclosed above.
[0015] In one embodiment the lubricating composition is substantially free
of, to the absence of water. In one embodiment the lubricating composition is
not an oil-in water emulsion.

Qils of Lubricating Viscosity

[0016] The lubricating composition comprises an oil of lubricating
viscosity. Such oils include natural and synthetic oils, oil derived from
hydrocracking, hydrogenation, and hydrofinishing, unrefined, refined and re-
refined oils and mixtures thereof.

[0017]  Unrefined oils are those obtained directly from a natural or synthetic
source generally without (or with little) further purification treatment.

[0018] Refined o1ls are similar to the unrefined oils except they have been
further treated in one or more purification steps to improve one or more

properties. Purification techniques are known in the art and include solvent



[0017] Unrefined oils are those obtained directly froma natural or
synthetic source generally without (or with little) further
purification treatnment. [0018] Refined oils are simlar to the
unrefined oils except they have been further treated in one or nore
purification steps to inprove one or nore properties. Purification
techni ques are known in the art and include solvent extraction,
secondary distlldati I, oh: O e | i |t 0N, :
percol ation %trtlljg l:ﬂgﬁr% ﬁ%?ﬁneﬁ?% g(l)s%éj]agg@r ae(??tr?gg’%(%‘% I gﬁ%{tg)héﬁzt%étg{lhé\%ﬁmglsamn
recl ai med orandépe bkessed oils, and are obtai ned by processes sinilar

to those us obtain.refined oils,and often are. additional]y.

P eced ookl kBEAEE S e bsS kBRBUS "Erlegneh ot b iargr s, gnd
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inventive lubricants include animal oils, vegetable oils (e.g.,

castor oil, drapdditionylly piasessed Wutscheiquendiredted teoghowal dfisgenmtchdditives
petrol eum oial aoaﬂgl g}(f)(i]o\%ant -Ot re%t ed or acid-treated m neral
| ubri cati ng B4 Bt He rbg? gPF hi c, naphthenic or m xed

par af fi ni c- mappijhenNatdryIPsis @etulanlBaldg itye thviname aorlcadfs isbabe afimal
m xtures thereof [0021] Synthetic |ubri catiscgg oils are useful and
i ncl ude hydrdEavperialde] dlssifeh, sastpopintyrd 980, araephldrpalipawiisswgh as

| ef i T | . | ' ; :
copol yrer o) AP Bk GG PRI MR BRI AT RS
m Xt ur es t hexfethk; pabiitie bemFahasc (@. gqixebpacafinerzgmeissnic types and oils

t et radecyl benzenes, di ngnyl benzenes, di-(2-ethyl hexyl)- benzenes);
pol yphenyl s ‘%é‘.vﬁ‘.??mm 5??3@@5?1%0&%‘?531{?? thereqliyl at ed” pol yphenyl s);

al kyl ated dippgeny! sihaesc anskidhing! &€ drduRERNhdStbRINcIBRIra8 b &ils
derivatives, anal ogs” and honol ogs "t hereof or m xtures thereof
[ 0022] Ot her sgyint het pelymebised asnd gindetpelymmaisgde diéfops deest epdyftylenes,

phosphorus- containing acid e. 0. ricresyl phos trioctyl

P oenhat o’ aRBiARaie fiPPUehrtutvisnt i imBaRo R S EnetdieSh dovar-
pol ymeri c t efctemby)dr Gfoly(@ntfecem)! hedd C miikhifresYhdi€o R QdkEeskb¥nes  (e.g.
Fi scher-Tropsch reactions and typically may be hydroi sonerised

Fi scher - Tr op€pcAyenzsaes bdaadacy gncs| n dyrayEhasaen e ntdid1esh g bl
prepared by ' er - S- L gui t] .
el | as ot noPnEa RSP oS RRRIES PR bESATYG PuPKRbG, MRy BIAE SO Bef
may al so be atleflateédiigisenypethictd el alytadied Aiptrehglagulpladeobedithd datvatives
(API') Base QI Interchan eab'hlitg Gui, del i nﬁs. he five base oil
groups are é§alﬁ’8FF‘B@v§‘?m®9Qﬁ_§ﬁ frepS o PRt SIAERAt: >0.03 wt % and/ or
<90 wt %Sagyﬂﬁ]e&Ome'?csgﬁiﬂeﬁc'lﬂgﬁa‘atﬁl%'éi?@)ﬁcl_ﬁeoﬁ il estt4 P BYbsphorus-
content <0.03 w % and 390 wt % saturates, viscosity index 80-120);

Goup |1l (=sohjpingcontse(etg. <Oi@8sytplsphatd, trO®tylt plosphatar andthe diethyl
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[0023]  Oils of lubricating viscosity may also be defined as specified in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines.
The five base o1l groups are as follows: Group I (sulphur content >0.03 wt %,
and/or <90 wt % saturates, viscosity index 80-120); Group II (sulphur content
<0.03 wt %, and >90 wt % saturates, viscosity index 80-120); Group III

(sulphur content <0.03 wt %, and >90 wt % saturates, viscosity index >120);



[ 0024] The oil of lubricating viscosity may be present in ranges from
about 69.5 to about 99.9 wt % or from about 86 to about 99.9 wt %
or fromabout 89.9 to about 99.7 wt % [0025] The | ubricating
conposition nay be in the formof a concentrate and/or a fully

formul ated lubricant. If the lubricating conposition of the present
invention is in the formof a concentrate (which nmay be conbined with

addi ti onal Oarﬁgfégglﬁmp(;lﬁlﬁg%m&iﬂ gj)}{?gﬁ{ %nd %r{)ﬁﬂ(;}vs{hggoﬂh@gr Ji.l(ﬁgm:l)uded

the ratio of t ti'ves to ( e ol ricatin
vi scosity andl Grotms Hill,udhtordiM). | Tied udeoft lubricatinge sisodsigbourhprisedart API

about 99:1 by weight, or frgm about 80:20_to _about. 10: 90 by wei ght.

Metal Cont ai ﬁﬁﬂgﬂ% ?HBPB&IH el 8ol LR | RHingF aEPEFS SHRreor.
may be presepidinthkI0Es lﬁHr%iﬁQQﬁécoQitQJis LQ &PPE‘tro&‘gftG%u i, fdrgiﬁ) 111,
about 0.05 to about 2.5 w % of fromabout 0.1 to about I.5w % I|n

di fferent enBoolimWitas! ohmixteteal therenf. aivdiengpttielptresahof lwrpratsgniscasity

about 0.2 wt. 9%, abou wt - %, abqut . 0.5 9% about 0.7 % about
0.9 we % or A AT Gous L rsop et oilr BHERHR aFreont ai ni ng
di sper sant cma?]sesrrza 1€ of CEINALIn WQ%@%%E r BaphddBhiOih @abé&d #8n dbdut
one enbodi nent the netal is zinc. [0028] The C?,I spersant may i ncl ude

N-subst i t ut e BdrgbenhifR-%ark &nydr Bomcihvuniddde about 8AG wh&b.rorafrk@ngtiout

esters, parti alts thereof [0029] Exanpl es of
N substi t ut e%ﬁpgﬁé%gﬁi?ggﬁgﬁk}éhyl succi ni m des i nclude polyi sobutyl ene

succi ni m de WoRs] nuriier vieadge doBipeeitioar magi ghtin ahe tftben of a concentrate
pol yi sobutyl ene substituent in the range about 350 to about 5000, or

about 500 t otnfeur 3860 formyeted] mbsicephg ¥ ndenlukricatng c@grgsion of the
partial est e{u%s&{t ig%ﬁtﬁint ReheRd iy o}(‘)s "Bﬁgma%j%o ich 8% b8Go@Bined with

al kenyl substituted acylating agent (such as a yI sobut yl ene
succi ni ¢ aci ajditiond] l pofoywl, in MHOBL dEappt.esfinfshed subirtcabt)e thealayiolof the

el ude ety eng SLYePle o SRXLERS, ShicRl U ULens SLXGRL o cient i
tri-glyceroljnchife e GhiERISH abolf YIJU ot &lout 99:1 by weight, or from about 80:20
2- hydroxymet hyl-2-nmet hyl -1, 3- prop anediol (trinethylol ethane), 2-
et hyl -2 - (hipdaboukyfi9tywyicht.3 - pro panedi ol (trinethyl ol propane),

1, 2, 4- hexaneMeitﬁlcoe}R%nm xhur 1§sazt1ther eof

[0026]  The metal containing dispersant may be present in ranges from about
0.01 to about 5 wt %, or from about 0.05 to about 2.5 wt %, or from about 0.1
to about 1.5 wt %. In different embodiments the metal containing dispersant is
present at about 0.2 wt %, about 0.3 wt %, about 0.5 wt %, about 0.7 wt %,
about 0.9 wt %, or about 1.1 wt %.

[0027]  The metal of the metal containing dispersant comprises zinc, copper,
magnesium, barium or calcium. In one embodiment the metal is zinc.

(0028] The dispersant may include N-substituted long chain alkenyl
succinimides or long chain alkenyl esters, partial esters or salts thereof.

[0029] Examples of N-substituted long chain alkenyl succinimides include
polyisobutylene succinimide with number average molecular weight of the

polyisobutylene substituent in the range about 350 to about 5000, or about 500
to about 3000.



100321The succininm de nay be prepared froma pol yam ne. Suitable

pol yam nes i ncl ude al kyl enedi am ne, a pol yal kyl enepol yam ne such as a
pol yet hyl enepol yam ne, or a m xture thereof Useful exanples of

pol yam nes areet hyl enedi am ne, propyl enedi am ne, 1, 3- di am nopr opane, N-
met hyl et hyl enedi am ne, di et hyl enetri am ne, tri et hyl enet etram ne,

t et raet hyl enepent am ne, tris(2 aninoethyl)anine and

pol yet hy! enqapkifar e Bl OBy GRAN Ll AR SQIELE LA I PEATHES T

by Dow Chem'ca § ROné eibodi e fe ThveR |on

conpri ses atprégasd Wnereditteraanikast | uadtifutedn aelatmpobigby! gaech an a
am ne and Z|nc oxi de to forma pol yi sobutyl ene succinimde conplex or
salt with aP? Yiéo%}ﬁlﬁ%ﬁ‘é)ccﬁﬂcéaldﬂéwh TREIYPbI yi sobut yl ene succi ni ni de

conpl ex with c ﬁyarpﬁeysﬁdaasluﬁgﬁlel gclalgglbuxgaﬁéé’%lg%hé“ ot hR @Kﬁﬁex

di sper sant s thods preparing po ene succl m'm de
W th zinc argdyaésditidede i glynol, epetahaﬂiyritnl Umaddn@3dh, 60ditoletgdycerol, di-

D - Hyd b Sub Di h ph 034] Th
di h%r ocar b Y%F@hf%}ﬁiﬁéﬁgﬁaﬁﬁ;% fg(%h?}teggzt g}ﬁd{exgmgﬁwﬂgdnethyl 13-
hydrocar byl @6%%&%&%%9%&% fdl thﬂﬁ@%mﬁb I\th@@lwdﬁg -grBfaR diol

represented by the fornul a. wherei n conprises a
netal ; and lﬁmmetﬁylmpm)aié %bdxam@mdiwmdgnmss treredfxt ur es t her eof,

e BT ) e Ak ARG e BBl R 2R, BU R

R and R2 apelpmanededcRiie Malkyldngdiaatas bl palplBdenepolyamine such as a
polyethylenepolyamine, or a mixture thereof. Useful examples of polyamines
are ethylenediamine, propylenediamine, 1,3-diaminopropane, N-
methylethylenediamine, diethylenetriamine, triethylenetetramine,
tetraethylenepentamine, tris(2-aminoethyl)amine, and polyethylenepolyamine
bottoms (HPAX® amines commercially produced by Dow Chemicals).
[0033] In one embodiment the invention further comprises at least one
dispersant derived from polyisobutylene, an amine and zinc oxide to form a
polyisobutylene succinimide complex or salt with a zinc compound or cation.
The polyiscbutylene succinimide complex with zinc may be used alone or in
combination with other dispersants. Mecthods of preparing polyiscbutylene
succinimide complex with zinc are described in more detail in US 3,636,603.

Metal Di-Hvdrocarbyl Substituted Dithiophosphate

[0034] The metal dihydrocarbyl dithiophosphate contains at lecast one
branched hydrocarbyl group. The hydrocarbyl dithiophosphate includes those

represented by the formula:

RN
/\

R2

n
wherein M’ comprises a metal; and both R! and R? are hydrocarbyl groups or
mixtures thereof, with the proviso that at least one of R' and R? is a branched

primary hydrocarbyl group, or mixtures thereof.
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[ 0036] Each branched hydrocarbyl group may contain about 6 to about
20, or about 8 to about 16, or about 8 to about 14 carbon atons.
Exanpl es of a suitable branched hydrocarbyl group include

2- et hyl hexyl, iso-octyl, iso-nonyl, iso-decyl, iso-dodecyl,

i so- pent adecyl, 2-nethyl-1-pentyl, isobutyl, 2-propyl-1- decyl or
m xtures thereof In one enbodi ment the branched hydrocarbyl group

conprises at U of& Rl erdb & MshDEY IR 4nRIOR NARWrandiRApIREMY hyBFocarbyl
m Xt ures ther[e(g'ﬁlooi?)?lvween orlll y one of Rl and R2ralils brpglmchgd,y tohcé1r Y
non- br anched ggeupsp may be linear alkyl or aryl. [0038]1n one

enmbodi nrent b I d are branched.. [0039]M is, a tal,  an i
an integer e%@ﬁt oaﬁ%céj%ﬁf’}?egbﬁ% r\%ﬁrgﬁlcém&? Y cRfrtay gﬁ%‘ﬁod- t%Fg?ﬁq-i&
or tri- val eg.abbit ®1€ B6HOUS NBNELAIVRIEEbo @D CarbBRkMAE. FXRAHIOEBE a
a divalent transition netal. In one enbodinent M is zinc. In one

enbodi ment Msuitable Jrasiched hydrosadyé ghom mshiden -ethysayl. s -oEvAnisp-ewngk,

a metal hydreca di thi ospf I.NGl UC e di hyd y

G Thi ophosplaict br bRl R delst, Ay B S BE B mepeaiid-
met al di hydr deaylhyImditirgs apdresh hat ene@ibddnene sebrahchddigydrodyrb glagrong
conposition in ranges fromabout Q.01 to about 5 w % or from about
0.1 to about “OMREISGH aprlicpsiopnabdiu-ghelhepylapisamonylu igrdqexl.dps rapdiges
embodi ments {he.detal di hydrocarbyl dithiophosphate is present at
about 0.3 w % or about 0.5 w % or about 0.7 wt % or about 0.9 wt
% [0041] The[00#5Ti caWhet ampypint i afnR bphd dfalsl yraochat, ithe s1oopirbodak| group
one or nore additives c rising a detergent, an antioxidant, a
corrosion i nAtaitedinean alyf 680l ¢ acid or anhydride, or nixtures

thereof Detef@®R|s hURBINRiMHDRRNR' £HAWOFEHraHAR! i onal |y
further conprises known neutral or overbased detergents i.e. ones

prepared by tH3%&nt iMhétF apnefebsm@sn khemintieger h@leérto.th;&ayaiéﬁ:ﬂ@ valence of
deter gent SuRELT 3, MLV, DU Pt LRMc SRBMMHRLRBDEREGE
acid, nono- ansther erfibodibitnopAOEPEAt M sRindneRl K olhembbdinsdsl BPUG zinc.
coupled al klen pom%nglnb%ginnggnutng/?” ié) rca%(gll.lringenlinn%he embodiment M’ is barium.
Examples of a metal hydrocarbyl dithiophosphate include zinc dihydrocarbyl
dithiophosphates {often referred to as ZDDP, ZDP or ZDTP).
[0040] The metal dihydrocarbyl dithiophosphate may be present in the
lubricating composition in ranges from about 0.01 to about 5 wt %, or from
about 0.1 to about 2 wt %, or from about 0.2 to about 1 wt %. In different
embodiments the metal dihydrocarbyl dithiophosphate is present at about 0.3
wt %, or about 0.5 wt %, or about 0.7 wt %, or about 0.9 wt %.
[0041]  The lubricant composition optionally comprises optionally one or
more additives comprising a detergent, an antioxidant, a corrosion inhibitor, a
carboxylic acid or anhydride, or mixtures thercof.
Detergents
[0042] The lubricant composition optionally further comprises known
neutral or overbased detergents i.e. ones prepared by conventional processes

known in the art. Suitable detergent substrates include, phenates, sulphur

containing phenates, sulphonates, salixarates, salicylates, carboxylic acid,



[ 0043] The detergent may be natural or synthetic. In one enbodi nment
the detergent is synthetic. [0044]1n one enbodi nent the detergent
conpri ses a sul phonate detergent. The sul phonate detergent may al so
have corrosion inhibitor properties. [0045] The sul phonat e detergent
of the composition includes conpounds represented by the fornul a:
(RI)k-A-SO3M 1) wherein each Rt is a hydrocarbyl group in one

e”b0d' ment q)@@%_@{d}gmcﬂb%m gﬁcar Utthi%?h%s@)&m%E%@ 1 JnBi ﬁ!{dfur

or from t o about on ato epen
a cycllc orcmuybﬂuﬂkﬂuﬁmh&kﬂommmumdkuhwmhgﬂﬁnhydrocarbon group; Mis
hydr ogen, nce f a nmetal iop, an ammoni umion_or m xture
t her eof ; andOB415, ?Hf@g%qnta?abogwaaﬁgh?r SYITGHIC o4 RBF GTRPOdyens the
4, 5 1In onqegé}g&qhgrgmthgtl s 1, 2 or 3, in another enbodinent | or 2
and in anot her enbodinent 2. [0046]1n one enbodinent k is 1 and Rl is
a branched dP@44] gr bupneemibodivoartt the tdeteaponitcoatprisas laonwlpltamate d¢tnrg9ne
enbodi nent

Shout 4o car s ulnERg e JessRanan SRb a8 f ConPaE Rt FREHHE, o)

group i ncl udgogsyt yl Thé‘@ﬂ}/ﬂh;on@@cﬁétergéﬂﬂ%@'%e on Peit@desdthpounds
hexadecyl, eicosyl, or mxtures thereof [0048]Ven Mis a val ence of

a nmetal i onreprsaenied by thealprdalaronoval ent, divalent, trival ent or
m xtures of such netals. V\hen(ﬂrgg%&al §6t t he net M i ncl udes an
al kali metal such as I|th|un1 s4di um ~or potaSS|u and when

di val ent, t hehdreihadacMR' nis laLigielso b gl kahp e oparehtbodéhaht c&imcdmmg about 6
magnesi um cal CI umor bariu I n one enhaodi nent the ngtal

IS
alkal ine eartd HDRBE 40, o HOBNED i FRRE JonaT AEKBADPE § 49 @PaRh 30 carbon
[ 0049] Wien Aydifis.CACHa 9&’%&3@5@8&159%0%1103&' hERIR. MR S utBilent

phenyl ene or fused bi cyclic groups “such as naphthyl ene, I ndenyl ene,
i ndanyl ene, Ib’dmtbmlegl‘&)ad; Ehiglhedeogem, mmlam:ces»ftahettebfom AN @nenonium ion

ST EAR R RTINS RSP
5. In one embodiment k is 1, 2 or 3, in another embodiment 1 or 2 and in
another embodiment 2.

[0046] In one embodiment k is 1 and R' is a branched alkyl group with
about 6 to about 40 carbon atoms. In one embodiment k is 1 and R' is a linear
alkyl group with about 6 to about 40 carbon atoms.

[0047]  Examples of suitable R' linear alkyl group include octyl, nonyl,
decyl, undecyl, dodecyl, pentadecyl, hexadecyl, eicosyl, or mixtures thereof.
[0048] When M is a valence of a metal ion, the metal may be monovalent,
divalent, trivalent or mixtures of such metals, When monovalent, the metal M
includes an alkali metal such as lithium, sodium, or potassium, and when
divalent, the metal M includes an alkaline earth metal such as magnesium,
calcium or barium. In one embodiment the metal is an alkaline earth metal. In
one embodiment the metal is calcium.

[0049] When A is cyclic hydrocarbon group, suitable groups include
phenylene or fused bicyclic groups such as naphthylene, indenylene,
indanylene, bicyclopentadienylene or mixtures thereof. In one embodiment A

comprises a naphthylene ring.



one enbodi nent the detergent is neutral. [0051] Exanples of a suitable
detergent include at |east one of cal cium dinonyl naphthal ene

sul phonat e, cal ci um di decyl napht hal ene sul phonate, di dodecyl

napht hal ene sul phonat e, cal ci um di pentadecyl napht hal ene sul phonat e,
or m xtures thereof In one enbodi ment the detergent conprises neutral
or slightly overbased cal ci um di nonyl napht hal ene sul phonate, or

m xtures t hefegdo[ 00m2d i Higed Sl GffkniBhe cht&%@iﬁef@t néu@ra'i 8¢ overbased. In
| ubri cati ng corrp05|t| on in ranges fromO to about % or from
about 0.001 voeahnbodiniers the deergent fsrremtrabout 0. 01 to about 0.75 mt %

In different di nents .t he deter at about

wt % or abotfETY VERUIPIET SnbabiEsis (Hetens RUREEA dHr Rtopt palcrom
about 0.6 w d%o@gdtﬁ@hkméﬂec%mmn@@np@%mhpmld&}uI xprdRakne sulphonate,
[ 0053] Anti oxi dant conpounds are known and i ncl udé sul phuri sed

ol efins, al kyidedeeyldi prigrbilane nesiphonatter echlgienoldspenpasiegld e maphthalene
dlthlocarba d s there i

used al one (r)r?ﬁ ﬁﬁo%%g’b ﬂgﬁ{;éﬁ'{-& thteEf?ogt ﬁ%lr égén %@Q? r{t%ﬁ%geggfq }’Q‘?SCS
hi nder ed phenebhtrainbi oxighant ooéﬁbegedcaalmzﬂsda;oa@pqm@aﬂmidmt yllphogHter oa
tertiary butyl ’ﬁ%e‘. utﬁ as a sterically hindering group. The phenol
group is oft 8RXRiges HEFEOSubstituted with a hydrocarbyl group and/or a
bridging gro nki Cc (}ﬁ[@st I GieP1uHEa e

sui t abl e hi ng@r egi phﬁl;llfalbofdgte{il ?ﬁx{ﬂggnﬁ I nc gdg P HH& éon%osmon in
2,6-di-t ert barigyh fifven Oltp aboued Iwycl%zoxsfrdm al:emlt omﬂlyﬂo;ﬁMuoﬂ,S wt %, or from

4- et hyl - but rQ i -tert-butyl phenol
4-buty1- 2 o Shpurtlhi fopke tB%@ﬁ&'fl/o o Skeraic £ pAimAAA @ﬁéﬁ’?&#@gerﬁﬁn@hee
embodi nent t Bﬁcs@ﬁmedb%dt plognel vank 'a%htd@ﬁ!twﬂ ), dP 2BSHEY, zaﬂo%rray about 0.4
include, e.g., IrganoxTM L-135 from G ba. Suifabl e exanpl es’ of

mol ybdenum divtt b ot abasiiab &8 %aef dite Ivhyichiengieedpesitiam ant i oxi dant
i ncl ude conn&rggi%gijﬁgfteri als sold under the trade nanes such as
Vanl ube 822T yvanTM A from R T. Vanderbilt Co., Ltd., and

Adeka Sakur alouseTM SAditkid St l&mpieldS=60@nbwa rﬁrﬁsﬁlbludBedﬂiﬁhdﬁﬁgﬁ @1 ¥in
and m xtures thereof [0055] The antioxi dant may be]gfresent in the

| ubri cating élclfbr}%%d tdipfenyiamiagse bindewsid @hmlabmﬂly epp/dithocaragmates,
about 0.01 t o) b a

Corrosion In P?%“%Bo?gﬁef’he |}l{,l tl‘(fxggatrlﬁngdﬁé%&ng%l #%gnpgu'%slegn%l % & in
further corrpcombmaaon@snttneﬁenamtnﬂm&arttmr Exanpl es of a corrosion

inhibitor in benzotriazol e , 2,4 ri azol es, benzi m dazol es,
2- al kyl dit hfd&ﬁgizg HabbeEs. Phénclidaoaident ShEH-GURRAZ o Becondary Doyl
2- (N, N-di al ky) gbt Ricgar A)bﬁﬁﬂfy }@.@15505 B2 $Rinderimy group. The phenol group
bi s(al kyl -dithio)-1, 3, thla i azol es,

2, 5-Dbi s(N, N- thi eftéay Fatithdri maumaeﬁ)ydma h3drbcatthil sgtpep ahdbr a brldglng group
2-al kyl di t hi capt o _t hi adi zoles or res.ther

erbod) ment ¢ RBREB: ol  SROMNABIEGT SreberoATHES of iR o pisderd phenol
enbodi ment t &ﬁl&@ﬂixﬁ@&ﬂuﬂﬁm ,81di Qértibvit@phenol, 4-methyl-2,6-di-tert-butylphenol,
2,5-bis(alkyl-dithio)-1 4-t hi adi azol'e. the corrosion inhijbitor

conpri ses a ﬂ:@ﬂt}dt%ﬁﬁlzﬁwé@utyﬂpbmwlx r4-axaiyEg,; 6-gi-taxi-kuivipenphe ddoitylFhé-
corr sy on 0L TGS 30908,y EOTPLTEL D

substi t uti onph&ml aintﬂogﬁﬁht ananodstérhend eddyonichg@id; iedgl, PASInbkONY - 1135 dfom
2- or 4- or 57 or 6- or 7-. The hydrocar byl tgro ps may contain 1 to
about 30, orCiba o @&N@ examplss of el yhgenwi Aithipcstirmatenihighnmay e used

enbodi nent t £k I

enbodi nment h{'{/'sgerl ocar%aij&geﬂﬁgg rlcglgl('})q éerglag%g%rla% ugltd efongelc{Eh% one 4 5 SUCh

5- or 6- or s mmmstmw hed MebgataaW\/AtﬂnomnRaleeﬁyni&rhﬂd Ca., Ltd., a d
d

secondary am geka Sakura-Lube™ S-100, S-165 and S-600 from Asahi Denka Kogyo K. K

and mixtures thereof.



[ 0058] Exanpl es of suitable hydrocarbyl benzotriazoles further reacted
wi th an al dehyde and a secondary am ne incl ude

N, N- bi s(heptyl)-ar-nethyl-1H Benzotri azol e-I| - net hanam ne,

N, N- bi s(nony1) -ar-net hyl -1H B enzotri azol e-1 -

met hanam ne, N, N- bi s(decyl) - ar - net hyl - 1H Benzotri azol e-1 - met hanam ne,
N, N- bi s(undecyl) - ar-net hyl - 1H Benzotri azol e-| - net hanam ne, N, N-

bi s(dodecyl) nmet - I - t ]: i PR
et Pyl hexyl ) 18053let hyts TP Beaat s o B oo Paany nac ANy eripttdon in
t her eof | n oaegesnbodihensbdathé w04, asifommiabbitbDi0drtoiabout 1.5 wt %, or from

N, N- bi s(2-et hyl h l)-ar- hyl 1H B enzotri azol e-I|-nethanam ne.
[ 0059] I n oné‘%%@égﬁéﬁ ?utﬁ%‘% Yrosion inhibitor is
2, 5- bi s(al kyg it dd @hibilor3, 4-t hi adi azol es. The al kyl groups of

2,5-bis(alkyl'-dithio)-1,3, 4-thiadiazoles contains 1 to about 30, or
about 2 to dB03] 25Thelubticapngisoumpogitioneptiahally figthay cabnpuisesl 6 comphion

atons. Exanmples..of suitable 5-bi s(al kyl.-.di t hi o) - 4- t.hi adi | es
Mol ude - BIBRBPE, KRSk PPy bl e Beftzodiidtel, o722
2, 5- bi s(ter tagrbgi t hi O)vedzitnidaidlehrdi azol2ealkyldithiobenzimidazoles, 2-
2,5-bis(tert-decyldithio)-1,3,4-thiadi azole, 2,5- )

bi s(tert- und@@g}qﬂ@]mph@l@pl@ggglg&,t%ﬁ(ggﬂ@ijkﬂﬂathlocarbamoyl)benzoth1azoles, 2.5-
2,5-bis(tert- vl di thi0)-4. 3. 4- . t hi,ad] (N1 i reaf,
Fo060] The- i SRSEUlth Iy P dhiadidboldk 23 b BEMNPwidlloy Lol BRude gl £
to about 1. Shiadiazbleon2-aboulditiloDNizriapt@tinadiadolbs opmikiuoen thbmatf. In @065
to about 0.5, or, fromabout 0.001.to about 0.1 weight percent of the
| ubr i cat i ng EHRIFEEH féﬁ.w@ﬁ%&w}wt%ﬁs&e&we&m% e oht Gobppiment the
carboxylic aghdsoh dRMEL de, tzbﬁb?s?ﬁlkf}ﬁbﬁtﬁi%?-tl?é,@-tﬁﬁ@%ﬁ%oﬂe@ 10 @BRYLion
400, or about 20 to about 200, or about 30 to about 150 carbon atons.
[ 0062] The canlpbKyt cemposes o bematiyezdlas It hédrteotolagyorbmixderss iberedf. omba
pol yol ef i n. The pol y.ol efin may, be a, honmopol yner,..copol r,..or .
Pt or pol ymeroroRanBh iR Y hesisfh Mianth iR hh SHE piedh egrrosion
nononer s COoRi@biibfitg about 2 to about 16, or about 2 to about 8, or

about 2 to about 6 carbon atonms. Often the polynerisabl e nononers
conpri se ond0®t7InorBerAotprzbes wax conwbhydmearbyl puhstifidionsgupttdgest one

1, 3-but adi e%?’thé)folm}lgrrﬁ% ﬁo@ﬁfcﬁﬁfl- or 2- or 4- or 5- or 6- or 7-. The hydrocarbyl

groups may contain 1 to about 30, or 1 to about 15, or 1 to about 7 carbon

atoms. In one embodiment the corrosion inhibitor is tolyltriazole. In one
embodiment hydrocarbyl benzotriazoles substituted at positions 4- or 5- or 6- or
7- can be further reacted with an aldehyde and a secondary amine.

[0058] Examples of suitable hydrocarbyl benzotriazoles further reacted with
an aldehyde and a secondary amine include N,N-bis(heptyl)-ar-methyl-1H-

Benzotriazole-1-methanamine, N,N-bis(nonyl)-ar-methyl-1H-Benzotriazole-1-

methanamine, N,N-bis(decyl)-ar-methyl-1H-Benzotriazole-1-methanamine,
N,N-bis(undecyl)-ar-methyl-1H-Benzotriazole-1-methanamine, N,N-
bis(dodecyl)-ar-methyl-1H-Benzotriazole-1-methanamine N,N-bis(2-

ethylhexyl)-ar-methyl-1H-Benzotriazole-1-methanamine and mixtures thereof.
In one embodiment the corrosion inhibitor is N,N-bis(2-ethylhexyl)-ar-methyl-
1H-Benzotriazole-1-methanamine.

[0059] In one embodiment, the corrosion inhibitor is 2,5-bis(alkyl-dithio)-
1,3,4-thiadiazoles. The alkyl groups of 2,5-bis(alkyl-dithio)-1,3,4-thiadiazoles
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[ 0063] I n one enbodi ment the carboxylic acid or anhydride thereof
conprises a succinic acid or anhydride thereof [0064]In one

enbodi nent the carboxylic acid or anhydride thereof conprises a
pol yi sobut yl ene succinic acid or anhydride thereof A nore detailed
description of a suitable carboxylic acid or anhydride thereof is
described in WO 93/03121, page 33, line 10 to page 37, |line 20.

[0065] The cagb@Xiisi Pt@%(ﬂltqﬂ) phydii seo Lpshess &Wt@gbcﬁfteﬁ)e%"r abBut 6 to
ranges fromO to about wt % or from about 0.0001 to abolt 3 wt %

or from abouﬂbtml’fO(DQ cfabalh)ozut)mﬁ wExgmmdes fafoswitdbdert2,0- b@ﬂ(alk(yl-diibm) 0R33-

[0066] Opt | onbi Y ERE | T Feeat Prgh SOREETX T BHOL e - Rah CEIBB < 5 Bistiert

| east one of nbtkgHithidhiis Hahmdidzer) 2 Bhbibitérerdecyldaiis)si, j JahfdidAoist 280
nodi fiers, viscosity nodi fiers, pour poi nt depressants or m Xxtures

thereof The bs(tsr-wuiesydedio)anbdrihiasiazobam i nRibbishes; dafisryidihta)el,34-
friction nodj 1585%01e xirﬁﬁlﬁe}.»‘/tlﬁ‘&%t’r' ers, pour point depressants nmay
9 Of

range fromoO romQ0O to about 5w % or from

about 0. 0001 [0060fboUrhel cavtroSio®finbibétor widy batpra@ne gimasgdsi fHom about O to
[ 0067] Rust i nhr bitors include am ne salts _of car box I i c aci ds

as octyl anmi nd®YttlahPitfeom @Badch 89T nabnudire 8 Tom abordbigys o Phpé
acid or anhygr kdg é\ﬂﬁ'n 9 6oqtt53ﬁbgﬁﬂ ?j thaﬁerQ rﬁ'ocf ﬂ?é:fu%rl%ﬂl}i'g @omposmon
pol yam ne, e.g. a polyalkyl ene polyam e 'such as

triethyl enet @ar‘tamvheAcadrdrhahﬁrdleéet ers of al kenyl succinic acids in
whi ch the al radi cal t al n abo 8 to_ about car bon ato

W th al conol DL S iipErYiondd Gnatide HArH vofs cEliatbabgueld to
al one or in goyhiset b LD t8EBSEL Z00Sbr kBB BBoul POPEIWbSE aRML. Y
nodi fiers include hydrogenated st yr ené- but adi ene rubbers,.

et hyl ene- pr op6dhe CB}?OFWQKSIIC Hynﬁr og@nlarf@nld@tﬂwewémas’obe alegived from a

pol ymers, ene p Iyalk renes

pol yol ef i ns, 95@? fh tHS’ ry1 E B o ks estlé"m0 FIY ] opolymer, or
anhydri de- st Mﬁﬁ@@l}@ﬁ&?ﬁ 'YBiEp&lyowﬁmyﬁﬁrebﬁ@ﬁe@iﬁm[lﬂﬂ%bﬁm monomers
i nhibitors include copolyners of ethyl acrylate and

2- et hyl hexy| &EHginES by Db iabaa) 16 Q/r ﬁlgnuta?c& abeut HepiipIytiZfe about 6
i ncl uding tf&ﬁbkﬁ('at&ﬂg’sp@géﬁ%e { %i&?ﬁ‘oi-’e“ﬁm% %94 %o gfilsé/%hgydr Gre of
oxi des, pol ypropyl ene oxi des an ene oxr ene oxl de

pol yners; popropghEnef xsdbnneas,s]abnﬁne ned)pndnelglemba:aﬁbéne or mixtures thereof.

fuksppa s St UL S T ] SeeLiey adbydide thereof
derivatives syaprias £McBRIe a‘ggtograghy@rp@qh@%f fatty i m dazolines,

condensati on products of carboxylic acids and pol yal kyl ene- pol yam nes
and ami ne sal®0é4pf a{nkyhphwph@mmtadwdscadwy@bs@cme ars @dhydrideheherecof

| ubri cant Corgmﬁlllé[es a polyisobutylene succinic acid or anhydride thereof. A more

detailed description of a suitable carboxylic acid or anhydride thereof is
described in WO 93/03121, page 33, line 10 to page 37, line 20.

[0065] The carboxylic acid or anhydride thereof may be present in ranges
from 0 to about 3 wt %, or from about 0.0001 to about 3 wt %, or from about
0.001 to about 1 wt %, or from about 0.01 to about 0.5 wt % of the lubricating
composition.

Other Performance Additives

[0066] Optionally the lubricating composition further comprises at least one
of rust inhibitors, foam inhibitors, demulsifiers, friction modifiers, viscosity

modifiers, pour point depressants or mixtures thereof. The total combined
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[0070] I n one enbodi ment the |ubricating conposition conprises (a)
about 86 to about 99.9 wt % of an oil of lubricating viscosity, (b)
about 0.05 to about 2.5 W % of a netal containing dispersant, (c)
about 0.1 to about 2 wt % of a metal di-hydrocarbyl-substituted

di t hi ophosphate, wherein at |east one hydrocarbyl group is branched,
(d) about 0.001 to about 1.5 wt % of a detergent, (e) about 0.01 to

about 1.5 w9 Ioxi. dan f ) . . . . f
a corrosionaﬁﬁ%@%P?§¥%Q%g§§gﬁghgmgﬁ%g¥§§gﬁgggﬁgggég%g%?ogﬁgy%n$ﬁﬁ&9£
car boxyl i ¢ awoiudpomt dpfrgesanttemay angze(fm@ toababo U w5 %t or%rah (otchaout 5

performance additiyes. .Ind rial licatjo [[0071] The met hod and
Pibr i cat | ng "ColtpBsirorabas SORRL R aRRTH N eyt B [SGH CAIEEORIGERT o
fluids, hydragétc fRuiidmnhibiw0l Menek! Smidel saH 3% QYRR aQlls (such as

conbi nations thereof [0072]1n different enbodinents the |ubricating
conposi ti on dctylswineabtlendae, vandangstion phedictalof déadesernyli siskudé rigid or

poustey o SRR SBHhHLE SSUCHRUR 8l RSy R BPBRY T
[0073] The f ?olyﬁa\l\k)ﬂ@n@fs@mnﬁﬁe lc@visteicaiylddctdtsdniiab] ol RAIf fters of alkenyl
I nvention. These exanpl es are non exhaustive and are not intended to
linit the scyprinisfacidiein wilrehtthealkemdavadias copporahoubpite #bpuig24 carbon
corpes 1 onsu XA ARINE B, A BISHS! R ARsE DB B ey LU 00
or in combination with other rust inhibitors.
[0068]  Viscosity modifiers include hydrogenated styrene-butadiene rubbers,
ethylene-propylene copolymers, hydrogenated styrene-isoprene polymers,
hydrogenated diene polymers, polyalkyl styrenes, polyolefins, polyalkyl
(meth)acrylates and esters of maleic anhydride-styrene copolymers, or mixtures
thereof.
[0069] Foam inhibitors include copolymers of ethyl acrylate and
2-ethylhexylacrylate and optionally vinyl acetate; demulsifiers including
trialkyl phosphates, polyethylene glycols, polyethylene oxides, polypropylene
oxides and (ethylene oxide-propylene oxide) polymers; pour point depressants
including esters of maleic anhydride-styrene, poly(meth)acrylates,
polyacrylates or polyacrylamides; and friction modifiers including fatty acid
derivatives such as amines, esters, epoxides, fatty imidazolines, condensation
products of carboxylic acids and polyalkylene-polyamines and amine salts of
alkylphosphoric acids may also be used in the lubricant composition.
[0070] In one embodiment the lubricating composition comprises (a) about
86 to about 99.9 wt % of an oil of lubricating viscosity, (b) about 0.05 to about
2.5 wt % of a metal containing dispersant, (c¢) about 0.1 to about 2 wt % of a
metal di-hydrocarbyl-substituted dithiophosphate, wherein at least one
hydrocarbyl group is branched, (d) about 0.001 to about 1.5 wt % of a
detergent, (e) about 0.01 to about 1.5 wt % of an antioxidant, (f) about 0.0005

to about 1 wt % of a corrosion inhibitor, (g) about 0.001 to about 1 wt % of a

12



Exanpl e A Exanple B Ex
succinimde 0.1 0.3 0.
additives* 0.2 0.3

nple C Base G| 99.3 98.6 97.5 Zinc containing
P

a
5 Primary ZDDP 0.5 0.8 1.5 Total anount of

carboxylic acid or anhydride ; and (h) 0 to about 5 wt % of other performance
additives.

Industrial Application

[0071] The method and lubricating composition of the invention may be
suitable industrial fluids, hydraulic fluids, turbine oils, circulating oils, or
combinations thereof.

[0072] In different embodiments the lubricating composition is suitable for
various mechanical devices including industrial systems, hydraulic systems or
turbines. In one embodiment the lubricating composition is suitable for a
hydraulic system.

[0073] The following examples provide an illustration of the invention.
These examples are non exhaustive and are not intended to limit the scope of
the invention.

EXAMPLES

[{0074]  Lubricating compositions (Examples A to C) are prepared as shown

in the following Table.

Amounts of Components in Lubricating
Composition (wt %)

Example A Example B Example C
Base Oil 99.3 98.6 97.5
Zinc containing succinimide 0.1 0.3 0.5
Primary ZDDP 0.5 0.8 1.5
Total amount of additives® 0.2 0.3 0.5

* Additives include one or more of Detergents, Antioxidants,Demulsifiers,
Antifoam agents, Corrosion inhibitors and polyisobutylene succinic anhydride
[0075] A series of tests are performed on Examples A to C to determine
how effective the lubricating compositions are for hydraulic systems.

[0076]  Test 1 is a Modified Eaton Vickers 35VQ25 pump test according to
M-2950-S but the test runs for 1,000 hours. At the end of the test no varnish is

observed in the oil reservoir or other parts of the system.
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0.5 * Additives include one or nore of

Det ergent s, Anti oxi dants, Denul sifiers, Antifoam agents, Corrosion

i nhi bitors and pol yi sobutyl ene succinic anhydride [0075] A series of
tests are performed on Exanples Ato Cto determ ne how effective the
| ubricating conpositions are for hydraulic systens. [0076] Test 1 is a
Modi fied Eaton Vickers 35VQR25 punp test according to M 2950-S but the

test runs f C{bg—}ﬂOOOTQQUZ’ $s 18 ThA9 0L H}pai) Ot%&t ngcc\ﬁ%eﬁfc%hwftﬁ Parker

observed in the oil reservoir or oth e system
[0077] Test Hamifih&-TBHIBGG3hybri d punp test in accordance wi th Parker

Ebr 1 cat i ng BTEJoo: TREng (bt RS 1 Bigont dhb HPaCHIng comgestiope t
test uses theo&ldGicnRald aheuis baaﬁugepm%%w@es e thes; Eéramlahaas

test. The amount of sludge foinied i's about 1.8 ng. This |evel
sl udge is comséadaretit hebpabvsabilibotest. oﬁ“hc@moelnpof sliusig¢ feroged is about 1.8

t echnol ogy. [00Z9] Test i,S.the DI N. 4. FZG s test. The
e es A EBECtRaF el oh e R GuticiTed B b Ral 14 oloh e ERiperd i
t he hydroly&éanﬁhggtllty (by ASTM D2619) and denul sibility

perf or mance 6 ASTM D1401 s ectivelé for Exanples Ato C. The
resul ts obt dPREY i ndiptdt & Al dsFapeschfidndiapt. | dar Exasnmpy & wnd
have good d 5§k%F%hg% rfornance [ 0081] Test 7 eval uates the
lifetime Tur gbl|lty Test by ASTM D943. The results

obt ai ned for[omla]rrpl Bastd 5t andCo aleeermips dmeﬂymesmcastamml(by A9T™M D2619)
avai |l abl e congé&atlve exanpl e contalnl,g zinc di

di t hi ophospRatdempiEbirperiermmes @yH5hM B1AP Ucr&éweqt.’éfglyafomﬁrxgm% i
about 2, 000 t@@rTh\é\"}bélﬁ{s anw%a&a@tﬂg R RAPR3IdrE AYaRfyli gy ANSBtAEN

has a lifetime of over 3,500 hours.
have good demu151b1hty performance.

[0081]  Test 7 evaluates the lifetime Turbine Oil Stability Test by ASTM
D943. The results obtained for Examples A to C are improved over a
commercially available comparative example containing =zinc dialkyl
dithiophosphate. The commercially available product has a lifetime of about
2,000 hours whilst the lubricating composition of the invention has a lifetime of
over 3,500 hours.

[0082] The data demonstrates that the lubricating composition of the
invention provides industrial fluids, hydraulic fluids, turbine oils, circulating
oils, or combinations thereof, with at least one of a reduction or prevention of
resin formation, sludge formation, and varnish formation. The lubricating
compositions also provide at least one of acceptable antiwear performance and
cleanliness.

[0083] In this specification the terms "hydrocarbyl substituent" or
"hydrocarbyl group," as used herein are used in its ordinary sense, which is
well-known to those skilled in the art. Specifically, it refers to a group
primarily composed of carbon and hydrogen atoms and is attached to the
remainder of the molecule through a carbon atom and does not exclude the
presence of other atoms or groups in a proportion insufficient to detract from

the molecule having a predominantly hydrocarbon character. In general, no

14



[ 0082] The data denponstrates that the lubricating conposition of the
invention provides industrial fluids, hydraulic fluids, turbine oils,
circulating oils, or conbinations thereof, with at |east one of a
reduction or prevention of resin formation, sludge formation, and
varni sh foimation. The lubricating conpositions also provide at | east
one of acceptable antiwear performance and cleanliness. [0083]In this

speci fi cati o, drBendLHIE '&@Mmg%%ré Hﬁﬁtd&eﬁl%hlhgefodé%/\,ﬁ{ aﬁo@ﬁ%t will
gr oup, as useé her el n £’e use Inits ordlnary sense, I C IS

wel | - known t betpheset Skidveadtanrcarm a#oms iSgke hjdoahtby] grdup; éfpecalyt, chae
group primaril.y conposed of carbon and hydrogen atons and is attached
Lo e e il 5 B R et b an PRGN BoEoR BPEHP RNt Sbs Aaore
excl ude the pe@siedcernfitioh her tad Q%n@”'h?dﬁb‘é%yi NsuBsPfRROT bl Ohydrocarbyl

insufficient to detract fromthe nolecul e having a predom nantly
hydr ocar bon @rawacisetescribedgiandd Latenn @, SHpPB2t han two, preferably no

h - b bsii i, f
oncar bon_ AW o VRULDEABRaRy bl BER! cpinelil /Rl ' siEl%e

no non- hydr ogabbaim&ithsiti suenbs undetdieodyich ogaidoy | mediditatiods Mreof will
detailed definition of the terns "hydrocarbyl substituent” or )
"hydr ocar byl be¢uug apppignyda chpsfeakilledua Hip arft uppn sgmliggshe specification.
[ 0084] Wi | e lenvent: ' Wz [ 1 ts.
breferrad onbadtag: b s bR A dBREL LRl Bleghibd BlsBlobBlhbi Idtatendes
nmodi fi cati ons thegrenfchwinbtlifiration®e aadpldreiniiint thetdeope ofkhé lapgdendedt dleims.
art upon reading the specification. Therefore, it is to be understood
that the invention disclosed herein is intended to cover such

nodi fications as fall within the scope of the appended clains. 'Wat
is clained is: 1. A nethod for lubricating a nechanical device
requiring industrial fluids, hydraulic fluids, turbine oils,

circulating oils, or conbinations thereof, the nethod conprising
suppl ying the nechani cal device with a lubricating 5conposition
conprising: (a) an oil of lubricating viscosity; (b) 0.1 w %to 1.5
w %of a netal containing dispersant; (c) a netal

di - hydrocar byl -substituted dithi ophosphate, wherein at |east one

hydr ocar byl group is a branched primary hydrocarbyl group; and 10(d)
optionally one or nore additives conprising a detergent, an
antioxidant, a corrosion inhibitor, a carboxylic acid or anhydride,

or m xtures thereof
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2. The nmethod of claim1, wherein the mechanical device is a
hydraulic system 3. The nethod of claiml or 2, wherein the netal

of the nmetal containing 15di spersant conprises zinc. 4. The nethod
of any one of clainms 1 to 3, wherein the netal containing dispersant
conprises N-substituted | ong chain al kenyl succinimdes or |ong chain
al kenyl esters, partial esters or salts thereof 5. The nethod of any
one of clains 1 to 3, wherein the netal containing 20di spersant

conpri ses pol yi sobutyl ene succinimde conplex or salt with a zinc
conpound or Whitiiodaimdl is;The nmet hod of any one of clainms 1 to 5,

wherein the hydraqcarby| dithjophosphate comrises those represented
by the formula: I 25\&1@1%*9# #%rq%pﬁiﬁtsngeasmgam%ﬁ degita rﬁmlﬁn&ﬂn gk
are hydr OcarfRMhs,q{RﬁyﬁﬁicQﬁuﬁ‘sXhH’éﬁ% dinerRhinatibtdilst B8 BRMYAS ook hatredE,

| east one of Rl 'and R2 is a branched prinary Rydrocarbyl group, or

m xt ur es t héheofecthod cofipeisnmeg sopplyfngltled m&hanmielr devicboviih Rl lalrrdcaR2 g

are branched E{in§r£ hégroca[byl groups. 8. The nmethod of claim6 or
7, wher el n {REPEPATCHEP M car byl groups conprise at | east one of

2- et hyl hexyl(a) 456 Q@€ Wricati @ viBYiky; | so-decyl, iso-
(b) 0.1 wt % to 1.5 wt % of a metal containing dispersant;
(c) a metal di-hydrocarbyl-substituted dithiophosphate, wherein at least one
hydrocarbyl group is a branched primary hydrocarbyl group; and -
10 (d) optionally one or more additives comprising a detergent, an antioxidant, a

corrosion inhibitor, a carboxylic acid or anhydride, or mixtures thereof.

2. The method of claim 1, wherein the mechanical device is a hydraulic
system.
3. The method of claim 1 or 2, wherein the metal of the metal containing

15  dispersant comprises zinc.
4. The method of any one of claims 1 to 3, wherein the metal containing
dispersant comprises N-substituted long chain alkenyl succinimides or long
chain alkenyl esters, partial esters or salts thereof.
5. The method of any one of claims 1 to 3, wherein the metal containing
20  dispersant comprises polyisobutylene succinimide complex or salt with a zinc
compound or cation.
6. The method of any one of claims 1 to 5, wherein the hydrocarbyl

dithiophosphate comprises those represented by the formula:

NS
N

Mr

R2

n
25 wherein M’ comprises a metal; and both R' and R? are hydrocarbyl groups or
mixtures thereof, with the proviso that at least one of R' and R? is a branched

primary hydrocarbyl group, or mixtures thereof.
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5dodecyl, iso-pentadecyl, 2-nethyl- 1-pentyl, isobutyl,

2- propyl-1-decyl or m xtures thereof 9. The nethod of any one of
clains 1 to 8 wherein the netal dihydrocarbyl dithiophosphate is
present in ranges from0.01 to 5w % or from0.1to 2 w % or from
0.2tol1lw % 1010. The nethod of any one of clains 1 to 9 further
conprising one or nore additives froma detergent, an antioxidant, a

corrosion inhibit :1.C ' dr.i 2 ] :
ther eof U, Ther met pas "oy gt 8P Rp6 Cphhel oG Be Db rimary
| east one of hydrocabel gmugs.nonyl napht hal ene sul phonate, cal ci um

di decyl napht hal e 15sul phgonat e, _di dodecyl. napht hal ene sul phonat e,
cal ci um di pe% adeﬂﬁ? mfébfrff RAICEHE & aF phothdren B Uirehen dy Ryt erops
The net hod ofqh@idn,10 &gt 3 SEQNodtONi Rpt CORIIRGE Ro-
benzotriazolé%,ﬁq%ZFA-F?ﬁggglég, %?wﬁgﬁﬁﬁrggﬁ?hgfeg?lﬁﬁgf ¥Ee ngfh%8
of cl ai n510, dedeeyki nsa-hentedadybx \-imetladildpantylanfspbintydle 20carmili-deyl or
pol yi sobut yl ene sucginif acid or anhydride thereof, or m xtures
thereof 14 ™FHE'REEHSA of clai m 10, wherein the anti oxi dant

conprises a i ndergg RREMA! .of0hn{ ¥he!r 66 dBRALOl 101, ThRrdiRt Bad Aktal
any one of Cclli?llygfoc%rbtycl) d%tlllfiopvl\ﬂ)ilghe;tg i; g?esggt@nofa{;gleg r’}mm 0.01 to 5 wt %, or
from 0.1 to 2 wt %, or from 0.2 to 1 wt %.

10 10.  The method of any one of claims 1 to 9 further comprising one or more
additives from a detergent, an antioxidant, a corrosion inhibitor, a carboxylic
acid or anhydride, or mixtures thereof
11.  The method of claim 10, wherein the detergent comprises at least one of
calcium dinonyl naphthalene sulphonate, calcium didecyl naphthalene

15 sulphonate, didodecyl mnaphthalene sulphonate, calcium dipentadecyl
naphthalene sulphonate, or mixtures thereof.

12. The method of claim 10, wherein the corrosion inhibitor comprises a
benzotriazoles, 1,2,4-triazoles, or mixtures thereof.
13. The method of claim 10, wherein the carboxylic acid or anhydride

20 comprises polyisobutylene succinic acid or anhydride thereof, or mixtures
thereof.

14.  The method of claim 10, wherein the antioxidant comprises a hindered
phenol, or mixtures thereof.
15.  The method of any one of claims 1 to 14, wherein the composition

25 comprises:

(a) 86to 99.9 wt % of an oil of lubricating viscosity;
{(b) 0.1to 1.5 wt % of a metal containing dispersant;
(c} 0.1 to 2 wt % of a metal di-hydrocarbyl-substituted dithiophosphate,
wherein at least one hydrocarbyl group is a branched primary hydrocarbyl

30 group;

(d) £ 0.001 to 1.5 wt % of a detergent;
(e) 0.01 to 1.5 wt % of an antioxidant;
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25conpri ses: (a) 86 to 99.9 wt %of an oil of lubricating
viscosity; (b) 0.1 to 1.5 w %of a netal containing dispersant;

(c) 0.1 to 2w %of a netal di-hydrocarbyl-substituted

di t hi ophosphate, wherein at |east one hydrocarbyl group is a branched
pri mary hydrocar byl 30group; (dy t 0.001 to 1.5 wm %of a

det ergent; (e) 0.01 to 1.5 wt %of an antioxidant; (f) 0.0005 to
1w %of a oDl o1 w %of a carboxylic
acid or anh (9%%? g?}o corré%\lﬁl%}gggto%t her performance

addi ti ves. (g) 0.001 to 1 wt % of a carboxylic acid or anhydride ; and

(h) 0 to 5 wt % of other performance additives.
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