9 March 2005 FUNCTI ONAL FLU DS BACKGROUND OF THE I NVENTION 5 Fluid used in
hydraul i ¢ punps occasionally fail to protect copper beari ng Msach 8035 om wear
when water contam nation is present. This can result in |oss of copper
fromthe copper-containing parts. Copper passivators or copper corrosion
inhibitors are known in the art. U S. Patent No. 10 5,427,700, issued June
27, 1995 to Stoffa, discloses functional fluids conprising at |east one
triglyceride, at |east one detefgfrirtioRAL R OHs addi tive, and at | east one
viscosity nodifying . additive and a synthetic oil. The fluid may also
.contain a netal passivator, such as a thiadiazole conpound (see cot. 43,
line 6 et seq.). European @SI@{GR@QNU@@THEENW?NTIW 805 A2, published
March 12, 1997, discloses a lTubricating/functional fluid conposition which
is said to exhibit in 15 use inproved antiwear and antifoam ng properties.
The i nps ovEIGERLE& iR hirSdic gurhﬁ)s d’c&%id)h&lgjfﬁi@fﬂ prstede c&fper bearing parts from wear when
2,5-dinmercapto-1, 3, 4-thi adi azaol e and derivatives thereof together with
silicone aWtiFEPMaRngEtTdS PIcserly Tis AR Ferdhim lass afroaper firmdhe ¢appeconR Mg
conpounds @ derivatives are said to be effective corrosion inhibitors
for silver, copper, silver alloys and sinmlar netals. An exanmple of such
compounds is said to be Htec 4313, available comercially from Ethyl
|C0[r3por at ![ O(Dopp&(})amﬁiﬂd c&@oﬁﬁi @Jﬁbm&ﬁ)%lbgaﬁs RN in2h 090, @%PQ%& &do0s eSI |
ubricants S C ose r..amount of mneral oil in
the ranbe %%20]7@&! lfsb‘ecgg']ﬁ?\? ?rc’ t da\?‘?éﬂﬁ?f’tfgncéif’“a]bﬁ'i“f}s coginpisias 8l lest ¥eol i goner
formed fr afglyceridk keRest Ofe c@tetgamZiﬁmemrQaﬂiuaé artFat RAd oﬁ@M&d&gt}am&hﬁrﬁiﬁat IcC
viscosity | the ran o 7.cSt at 10Q0C, and acrylic yneric
vi scosi ty gd I&g&aqdrﬁﬁygtgg}c 011 The fluid may also contain a metal passivato such as athladlazole

compound (see col. 43, line 6 et seq.). European Patent Application No. 761 805 A2, published

March 12, 1997, discloses a lubricating/functional fluid composition which is said to exhibit in

15 use improved antiwear and antifoaming properties. The improvements are said to result from
use of 2,5-dimercapto-1,3,4-thiadiazole and derivatives thereof together with silicone and/or
fluorosilicone antifoam agents. These thiadiazole compounds and derivatives are said to be
effective corrosion inhibitors for sitver, copper, silver alloys and similar metals. An example of
such compounds is said to be Hitec 4313, available commercially from Ethy! Corporation.

20 Canadian Patent Application No. 2,095,972 discloses lubricants formed from blends composed
of a major amount of mineral oil in the range of 75N to 200N, and minor amounts of poly-
alpha-olefin oligomer formed from 1-alkene of 6 to 20 carbon atoms and having a kinematic
viscosity in the range of 2 to 7 cSt at 100°C, and acrylic polymeric viscosity index improver.
The lubricants may contain a copper corrosion inhibitor such as 2,5-dimercapto-1,3,4-

25  thiadiazole or derivatives thereof.

It has been found that water contamination in a hydraulic fluid (e.g., water content at least 0.25
- weight percent or at least 0.5 weight percent) can cause copper corrosion in, e.g., copper-
containing bearing parts. If this corrosion occurs in, for example, a copper-containing (e.g.,
30 bronze) cylinder liner in a pump, it can lead to loss of flow in the pump. It has now been

discovered that when an oil-soluble dimercaptothiadiazole compound or derivative thereof is
1



The lubricants may contain a copper corrosion inhibitor such as

2,5-di nercapto-1, 3,4- 25 thiadiazole or derivatives theredd MatchZ§5been
found that water contam nation in a hydraulic fluid (e.g., water content at
| east 0.25 weight percent or at |east 0.5 weight .percent) can cause copper
corrosion in, e.g., copper- containing bearing parts. If this corrosion '
occurs in, for exanple, a copper-containing (e.g., 30 bronze) cylinder

l'i ner it can, ke to |.oss ffIOW|nthe |t has, now been
di scover e%’ﬂ?ﬁi@ ffinctional %Elu ctgaélcﬁ i eﬁeof’%paeb@m{“g?%p BOEHTpBERHe or

deri vat i véunchenbifid ars ptotatdﬂﬁltwmoﬁﬂﬁﬂiosen‘pﬂumyxe@bvem viasl qmta smf;ﬂilsmg sintak@hdrhat

contain ontaining netals in cont act the functional
f1uid ar\é\@%nrq%dt %ﬁ%%ogbﬁcg 5D ?sgv?)tg’és OF GIPE qrreie lt%égo BRAPEEOZLr pri si ng
si nce ot hetarly@awplbanﬁsdikmmaptomdiaeolecmm;munq:sa)s dériratives shepdof 6DRBEHveRNl 0Si ON
inhibitors do not perform nearly as well as the dinercaptothiadiazole
conpounds or derivatives thereof of this.invention. 5 10 SUMVARY OF THE

| NVENTI ON The present i nventSUMMARNVOBEHEANRENTION Of protecting a
copper - cont ai ni ng@rret al fromloss of copper when in contact with a .

f unct i onaltof PEFeat BTREOR ProYides aBeibed efiprajectingrafappernopiainingofetalfepgelogsiof and
cont ai Ni NgopRf Rhen(if c@htact Fith 5 Bdstiondt fnd c‘!@ﬁ;ﬂmmrp ﬂ%p%?ﬁ] Walafdr afibuR be | east 0.5
e oyi n

wei ght pgrcent wat er), said nethod conprising I 0 sal functl onal
fluid an Breolgpdpaminigg waterda s étthﬁSh‘éﬂ%‘Z%}glé PereeRb satedlonnt leggii Sraeighte t her eof

i N anl@nogabent Whith CdaRithetidd BRPrGRE employing in said functional fluid an oil-soluble

dimercaptothiadiazole compound or derivative thereof in an amount sufficient to protect

against loss of copper.

The present invention also provides the above method of protecting a copper-containing metal
15 wherein the oil-soluble dimercaptothiadiazole compound or derivative thereof has the formula:
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agai nst | oss of copper. The present inventi.on al-so provides the above

met hod of protecting a copper-containing nmetal 15 wherei n9Maecho2005sol ubl e
di mer capt ot hi adi azol e conpound or derivative thereof has the formula: (I)
NN "~TY-R n S 29 March 2005 RS SR2 10 wherein R and R2 are hydrogen
or hydrocarbyl, nis O or 1, xis |l or 2, yis |l or 2and zis 1 or 2. In a
preferred embodiment, R and R2 are Cl1 to C3 alkyl groups. Preferably, the
oiI-solubl@ndinercaptothiadiazole conmpound or derivative thereof has the

15 formula: "(1) NNN N 3 9 March 2005

5 ()

10
wherein R’ and R are hydrogen or hydrocarbyl, nisOor1,xistor2,yislor2andzis l or

2. In a preferred embodiment, R and R? are C; to Cso alkyl groups.

Preferably, the oil-soluble dimercaptothiadiazole compound or derivative thereof has the

15 formula:
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wherein R and R2 are hydrogen or hydrocarbyl, nis Oor 1, xis |l or 2, vy
is lor 2and z is | or 2. Mre preferably, R and R2 are9&darth 230%l kyl
groups, nis 0, and x and y are each 2. 5 Further provided by the present
invention is the above nethod for protecting a copper- containing netal
wherein the anount of oil-sol ubl e dinmercaptothiadi azol e conpound or
“derivative thereof enployed is fromO0.01 to 0.2 wei ght percent based on the
wei ght of the functional fluid. 10 Also provided by the present invention
is the above-described nethod of protecting a Qogper-_containing nmet al
wher ei n t WBersi K enddh e oidipeen erdwnerd X ghip P 0s bev 1s hor B yds | ¢ Zengleiightt per cent
det er gent o Byjof: prefh@bl3, QL @RE arpegcﬁ@gtal%rgrbma{isa%u&iaﬁ&ym@eac@.z.I to 1.5
wei ght percent friction nodifier 15 D. 0 to | weight percent seal swell
conponent E. 5 to 200 ppmfoaminhibitor F. 0.5 to 10 wei ght percent

Vi scosk t yFhHeXrol iR MBS present iRAhAALS HRABS e Phdhod 26} prdlecinPl &ppért ed .
enbodi nent, the functional fluid used in the above nethod is a hydraulic

fluid, prefadpiapmetalwhereinthe ampnnyptoll-solublq dipercapiqiiadiszlecpmpreuid 8ht i on al so

provi des @erfvdided th@eFlembloyddds GOHRDI itd 0.2 WvelphREdeS HAGdAdn BRSRIGL bfth®. 01  to 0.2
wei ght peﬁéent q%fg di ner capt ot hi adi azol e conpound or derivative thereof,
and wat er ptiqnal fid. o4 | east 0.25 weight percent water or at |east 0.5

wei ght percent water). Further provided by the present invention is the
aboveHQesg{ibed(kgnctional fluid wherein

so provided by the present invention is the a ove—éegceribed method of protecting a copper-
containing metal wherein the functional fluid further comprises:
A. 0.5 to 6 weight percent detergent
0.5 to 3 weight percent antiwear additive
0.1 to 1.5 weight percent friction modifier
15 . 0to 1 weight percent seal swell component
5 to 200 ppm foam inhibitor

0.5 to 10 weight percent viscosity index improver

OmmY QB

. ‘balance base oil.

20  In a preferred embodiment, the functional fluid used in the above method is a hydraulic fluid,

preferably a tractor hydraulic fluid.

The present invention also provides a functional fluid composition.comprising abase oil, 0.01
to 0.2 weight percent of a dimercaptothiadiazole compound or derivative thereof, and water

25 (e.g., at least 0.25 weight percent water or at least (.5 weight percent water).

Further provided by the present invention is the above-described functional fluid wherein the

oil-soluble dimercaptothiadiazole compound or derivative thereof has the formula:



oi | - sol ubl e di nmer capt ot hi adi azol e conpound or derivative thereof has the
formula: 49 March 2005 (1) NN NN R -SX Sz--~' Ssy R2 59Mgrth 2005R S

, SR 5 SR2 10 (IV) wherein R and R2 are hydrogen or hydrocarbyl, nis 0 or
1, xis lor 2, yislor 2and zis 1 or 2. In a preferred enbodi nent, R
and R2 are Cl to C30 al kyl groups. 15 Preferably, the di nercaptothi adi azol e
conpound or derivative thereof has the formula: (1) hl-n[ N-, >~ . RT-SX
\ Sz-r~ Sy;yRZ S S _~ 5 9 March 2005
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wherein R’ and R? are hydrogen or hydrocarbyl, nisOori,xislor2,yislor2andzislor

2. In a preferred embodiment, R! and R? are C; to C3g alkyl groups.

15  Preferably, the dimercaptothiadiazole compound or derivative thereof has the formula:
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wherein R and R2 are hydrogen or hydrocarbyl, nis Oor 1, xis 1 or 2, vy
isl or 2and z is 1 or 5 2. Mre preferably, R and R2 aPdMaac00E8 al kyl
groups, nis 0, and x and y are each 2. The present invention further

provi des a functional fluid wherein the functional fluid further '
conprises: AL 0.5 to 6 weight percent detergent 10 B. 0.5 to 3 weight
percent antiwear additive C. 0.1 to 1.5 weight percent friction nodifier
D. 0 to |l weight percent seal swell conponent E. 5 to 200 ppm f oam
inhibitor F. 0.5 to 10 wei ght percent viscosity index inprover 15 G

bal ance base oil. In a preferred enbodi ment, the functional fluid of the
present invention is a hydraulic fluid, preferably a tractor hydraulic
fluid. 20 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The present '
i nvent i on“heriafReand By argbdtqeshan hyfrogited. n tyAes b Xdp & of P.ui i of hard zdp otonpri sed
of a g8 or MeRDMHE LB, R AAREaRichchaNAIKYAEb RS REtinHINVGEE y altBc UnCt i Onal
fluids are used in, e.g., hydraulic Systéns and transm ssions, as opposed
to being used in the crankcase of an internal 25 conbustion engine. The

oi | - sol ublrge gleqRrieRRLGH AL pAZRLEa LANRAMN IR Meréi'@fﬂe‘f%kﬁ&ﬁa? atier@ef used in

the present invention have the follow ng fornul as:
comprises:

A. 0.5 to 6 weight percent detergent
10 B. 0.5 to 3 weight percent antiwear additive
. 0.1 to 1.5 weight percent friction modifier
. 0 to 1 weight percent scal swell component
. 5 to 200 ppm foam inhibitor

0.5 to 10 weight percent viscosity index improver

a @ m g0

15 . balance base oil.

In a preferred embodiment, the functional fluid of the present invention is a hydraulic fluid,

preferably a tractor hydraulic fluid.

20 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention relates to functional fluids. These are fluids that are comprised of a
major amount of a base oil and various additives. The functional fluids are used in, e.g.,
hydraulic systems and transmissions, as opposed to being used in the crankcase of an internal

25  combustion engine.

The oil-soluble dimercaptothiadiazole compounds or derivatives thereof used in the present

invention have the following formulas:



9 March 2005 (1) R1--Sx 5 10 NNN Z~ S S, (' >- where R and R2 are
hydrogen or hydrocarbyl, nis Oor I, xis 1or 2, yis | 8M&caB@lsz is 1
or 2. Preferably, R and R2 are Cl to C30 al kyl groups. A preferred

di mer capt ot hi adi azol e derivative is that having fornmula | above where R
and R2 are each C8 alkyl, nis 0, and x and y are each 2. 15 This conpound
is avail able commercially from Ethyl Corporation as Hitec 4313. It has been
found that 4 he di mercaptothi adi azol e conpound or derivative thereof is not
effective "1n preventing copper |oss when used in anmounts bel ow 0.01 wei ght
percent. Typically, it is used in the functional fluid in anpunts from
0.01 to 0.2 weigh r ntf“ﬁ' d on the weight 7 9 March 2005 percent of
the finishegd (s y te ional fluid, not taking into account
the anpunt of  wat present’Si nfhe functional fluid. The functional fluids
useful in the present invention may al so contain other additives,

(1)

R‘SW

10

where R' and R are hydrogen or hydrocarbyl, nisOorl,xislor2,yislor2andzis I or 2.
Preferably, R! and R? are C; to Cso alkyl groups. A preferred dimercaptothiadiazole derivative
is that having formula I above where R' and R? are each Cg alkyl, nis 0, and x and y are each 2.

15 This compound is available commercially from Ethyl Corporation as Hitec 4313.

It has been found that the dimercaptothiadiazole compound or derivative thereof is not effective
in preventing copper loss when used in amounts below 0.01 weight percent. Typically, itis

used in the functional fluid in amounts from 0.01 to 0.2 weight percent, based on the weight

7



5 including, but not limted to, detergents, antiwear additives, friction
nodi fiers, seal swell conponents, foaminhibitors and/ or ¥Mseds2d0f | ndex
i nprovers. The bal ance of the hydraulic fluid is base oil. These other
additives and base oils are well known in the art, and are disclosed in
aforenentioned U S. Patent No. 5,427,700, European Patent Application No.
761 805, and Canadi an Patent Application hb 2,095,972, each of which is

i ncor por a e h n. e base oilsg used in the
OO g LA B0 Ph o R o R P Spi By Reel £°.

of vi scosiwater pigsenbipltige flugtionsd Buidn f uncti onal fluids. The oils ordinarily
have a 15 viscosity of about 1300 eSt OF to 24 cSt at 210F (99C). The oils
may be derived from synthetic or natural sources. Mneral oil for use as

t he base dh¢ fungtionhl feidsmeeduitin tha presait indegion pray alfscﬁ tamitain otha[aﬁdiﬁﬁﬁj ¢ and ot hler .
oi I s that Nisl S l. etic i ncl ude
bot h h?/dr ggglrgglghmst 9‘2% %é‘lj (%:5 ge? réé}ltsh%ﬂ ﬁli%g twes ch?%nr %m r%fg ik ‘g%nt hetic

hydr ocar beempgitenss, fpanrinbifiitors arglrr ofispasity nrﬁmsmtp&matsp he bdleté mfsthdf\hydraugc t he

h ragenat ed. |1 qui
glr ?gg;re\r“s ﬁg?a%c%xe OIES’%%% @Leﬁgddg)ﬁgf #é\dsb%geu%t a% (1‘)1 lﬁé‘g[é ne 1 rredr are S‘f(%s\?vcil se,
al kyl benrerfersmoftiopeoiet- Pwrsd:@s iSt427, 7@Qjﬁur0a§1nd’iat¢otd¢mpwatdoeh&>eﬁe 808and be used.
Usef ul Sy&%ltfh%'ia'n(i’ateﬁlsli §at1!o£'lel) uéj(?)lfitd:ﬁ &t & 1c flS fﬁ%rgcfr (P 63 etr)e%x kllelre%; yg.l(:lsds

and pol ycarboxylic aC| nono rox s an
Typi cdP exanpl es are dldodecyl adi pat e, pentaerythrltol tetracaproate

di - 2-et hyl hexyl adi pate, dilauryl se and the |ike. Conplex esters
prepared 25 from m xtures of nono aﬁ%ggégarboxyllc acids and nono and

di hydroxy al kanol s can al so be used.

The base oils used in the functional fluids of this invention may be mineral oil or

synthetic oils of viscosity suitable for use in functional fluids. The oils ordinarily have a

15 viscosity of about 1300 ¢St 0°F to 24 cSt at 210°F (99°C). The oils may be derived from
synthetic or natural sources. Mineral oil for use as the base oil in this invention includes
paraffinic, naphthenic and other oils that are ordinarily used in functional fluids. Synthetic oils
include both hydrocarbon synthetic oils and synthetic esters. Useful synthetic hydrocarbon oils
include liquid polymers of alpha olefins having the proper viscosity. Especially useful are the

20 hydrogenated liquid oligomers of Cg to C\2 alpha 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 both monocarboxylic acids and polycarboxylic acids, as well as
monohydroxy alkanols and polyols. Typical examples are didodecyl adipate, pentaerythritol
tetracaproate, di—2-eﬂ1ylhéxyl adipate, dilaurylsebacate and the like. Complex esters prepared

25 from mixtures of mono and dicarboxylic acids and mono and dihydroxy atkanols can also be
us¢d.
Blénds of mineral oils with synthetic oils are also useful. For example, blends of 10% to 25%

hydrogenated [-trimer with 75% to 90% 150 SUS (100°F) mineral oil gives a suitable base oil.




Bl ends of mneral oils with synthetic oils are also useful. For exanple,

bl ends of 10%to 25% hydrogenated 1-triner with 75%to 909MZ&6h 3UB ( 100F)
~mneral oil gives a suitable base oil. 8 9 March 2005 Detergents Detergents
useful in the functional fluids of this invention may be netallic
detergents, such as overbased sulfurized al kyl phenates, overbased

sul fonates, and overbased salicylates. 5 Antiwear Additives Useful antiwear
agents include zinc dialkyldithi ophgsphad,g (Zn-DIP, primary al kyl type &
secondary al kyl type), sulfurized oiTs, diphenyl sulfide, nethyl
trichlorostearate, chlorinated 10 naphthal ene, benzyl i odide,

f|U0roa|kyb&&%&ﬁh&&ﬁ%ﬂ%mi&&%o&ﬁﬁ@d?@ﬂﬂ&ﬂ%&ﬁkﬁnm§%éﬁ&ﬁ@ﬁd&gihﬁé%&ﬁaysefU'
friction nodifiers include fatty al cohol, fat acid, am né, borated ester,

and ot her @%thaped sulfupgedsdigiiphepaigsi omwéﬁ@ﬁ?cr@%é%ﬂ ovgthaser! sdismisshent s

(el astogrer conpatibility additives) that may be used in the functional
fluids include dialkyl diesters such as dioctyl sebacate, aromatic

hydr ocar bons of suitable 20 vi scodptgeasAdditives” panasol AN 3N, products such
as Lubrizol 730, polyol esters such as Emery 2935, 2936 and 2939 esters
fromthe Enery G oup of Hen oration and Hatco 2352, 2962, 2925,
2938, 2939 S%?@tlwesﬂaﬁemaﬁﬁluéeazc %Ex}@lthl@%l?@h%e {40 BafimarycdpePat on.

Gener al | Y secondary alkyl type), sulfurized oils, dipheny! sulfide, methy! trichlorostearate, chlorinated

10 naphthalene, benzyl icdide, fluoroalkylpolysiloxane, and lead naphthenate.

Friction Modifiers

]

Useful friction modifiers include fatty alcohol, fatty acid, amine, borated ester, and other esters.
15

Seal Swell Components

Seal swell components (elastomer compatibility additives) that may be used in the functional
fluids include dialkyl diesters such as dioctyl sebacate, aromatic hydrocarbons of suitable

20  viscosity such as Panasol AN-3N, products such as Lubrizol 730, polyol esters such as Emery
2935, 2936 and 2939 esters from the Emery Group of Henkel Corporation and Hatco 2352,
2962, 2925, 2938, 2939, 2970, 3178 and 4322 polyol esters from Hatco Corporation. Generally
speaking, the most suitable diesters include the adipates, azelates, and sebacates of Cg to Cy3
alkanols (or mixtures thereof), and the phthalateé of C4 to Cy3 alkanols (or mixtures thereof).

25  Examples of such materials include the n-octyl, 2-ethylhexyl, isodecyl, and tridecyl diesters of
adipic acid, azelaic acid, and sebacic acid, and the n-butyl, isobutyl, pentyl, hexyl, heptyl, octyl,
nbnyl, decyl, undecyl, dodecyl and tridecyl diesters of phthalic acid.



speaki ng, the nost suitable diesters include the adipates, azelates, and
sebacates of C8 to Cl3 al kanols (or m xtures thereof), ané Mareh pbidthal at es
of C4 to C13 al kanols (or m xtures thereof). 25 Exanples of such materials
i nclude the n-octyl, 2-ethyl hexyl, isodecyl, and tridecyl diesters of

adi pic acid, azelaic acid, and sebacic acid, and the n-butyl, isobutyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and tridecyl
di esters of phthalic acid. 9 Nhrcq¥%§qgﬁﬁﬁ%g1Inhibitors | Foam inhibitors
useful in the functional fluid inc ones, polyacryl ates and
surfactants. Various antifoam agents are described in Foam Control Agents

o o AL, L AP 03 A, RAOESIIR AL

i ncor por ate | er QI n ence. . xture o S am agent S
such as t Yerpysqotigagiagénigare dis¢ribed indipamiGonhtrelzxdenta by bt hdfermuMNevanes are

al so efsf e@o%ﬁé@atioiﬁ@z%%!agegflﬁim wmgﬁgamticﬁﬁpo?a&& Rkdid GRSl M Jeh an

acrylate pol'ynmer, silTicones nixed with one or nore am nes, and silicones
m xed wi t Kiligpns-tape apsfoamagentesuchrastbigpidatiatley! silioongs withvirioys ¢theteybstangss over s

Vi SCOSi Uy alABKALARE ORI IO ARGl ik DEASLLARL bl ds . These
t hy ne co

include polynethacrylate type polymers, ethylene-propyle copol yners,
st yr ene- i Sbigpnspmixed pathypre pigmorg Bmigpy At sdifongsyrissiovifisap oemercemps| yer s,
pol yi sobutyheRgtesand di spersant type viscosity index inprovers.

10

Viscosity Index Improvers

Viscosity index improvers may also be used in the functional fluids. These include
polymethacrylate type polymers, ethylene-propylene copolymers, styrene-isoprene copolymers,
15 hydrated styrene-isoprene copolymers, polyisobutylene, and dispersant type viscosity index

improvers.

The functional fluids of this invention can be made by simply blending the various components
into the base oil. Alternatively, all of the components except the water can be blended with the
20  base oil, and the water will be infroduced into the functional fluid via contamination during use,

€. g., as a fractor hydraulic fluid.

The invention will be further illustrated by following examples, which set forth
particularly advantageous embodiments. While the examples are provided to illustrate the

25  present invention, they are not intended to [imit it.

Example 1

A functional fluid is prepared by blending the following components:
30
0.35 wt.% of Ca derived from Ca salt detergents
| 10



The functional fluids of this invention can be nmade by ‘si nply bl ending the
vari ous conponents into the base oil. Alternatively, all #&Martte2@5nponent s

except the water can be blended with the 20 base oil, and the water will be
i ntroduced into the functional fluid via contam nation during use, e. g.,
as a tractor hydraulic fluid. The invention wll be further illustrated by

fol | owi ng exanpl es, which set forth particularly advantageous enbodi nents.

Wil e the exanp ﬁ§@%fmmgﬁqﬂg&pagbm ustrate the 25 present invention,
they are not intended to limt it. Exanple 1 A functional fluid is prepared

by bl endi ng t hd4ori%emastvedartiosmedifiss 30 0.35 wt. % of Ca derived from Ca

sal t detergents)7a;@/r,gf§eiizeg@§15,,@mge}?t fromanti-wear agents 0.44 w. % of
active friction nodifier 0.7 wt.%of active seat swell agent 15 ppm of

active foam inhl tPP"tnd’fa‘?ﬁ“’Bf%ENWb‘% Par at one 8022, a conmercial viscosity

i ndex i gprover (985%% Pﬁ:atdﬁéﬁﬂﬁ?ra%&%%ﬁl ﬂ%oﬁ@h&x%ﬁt’ov&‘“ ve of for rrul a |
where R and are each are, each

(avail abl e compeqzél“éfy‘l %imfﬁgg%tﬁﬁqﬁwk d%%&?%f@?‘ﬂﬁ‘”a‘é”hﬂf‘*t%@“‘h@l@? e@ﬁlcance base

oi | alkyl, n is 0, and x and y are each 2 (available commercially from Ethyl
Corporation as Hitec 4313)
Balance base oil '
10 The resulting functional fluid was tested using ASTM D 130 Copper Corrosion Test and

received a rating of 1A,

The functional fluid was also tested using John Deere standard test JDQ 84 Dynamic Corresion
Test for Transmission/Hydraulic Oils. In this test, the functional fluid is added to a Sundstrand
15 22-2132 pump, and the pump is operated for total of 225 hours. After 25 hours of operation,
water is added to the functional fluid to provide water contamination of one per cent of the total
oil volume in the test unit. Flow rates are .measured and the functional fluid is analyzed at
specified intervais. When the test is complete, components of the hydraulic pump are
inspected.
20
The functional fluid of Example 1 had the following results in the JDQ 84 test:
End of test copper level: 8 ppm
End of test flow loss: -2%
End of test cylinder liner visual rating: 9.58
25  These results demonstrate that the functional fluid of this invention provides excellent

protection from copper loss in the presence of water.

11



io The resulting functional fluid was tested using ASTM D 130 Copper
Corrosion Test and received a rating of | A The functi onaP Mdrdh d0@8as al so
tested using John Deere standard test JDQ 84 Dynami c Corrosion Test for
Transm ssion/Hydraulic Qls. In this test, the functional fluid is added to
a Sundstrand 15 22-2132 punp, and the punp is operated for total of 225
hours. After 25 hours of operation, water is added to the functional fluid
to provide water contamination g of the total oil volume in
the test unit. Flowrates are ﬁﬁ%g%&%ypgﬁ % functional fluid is analyzed
at specified.interval s- Wien the test is conplete, conponents of the
hydraul i c I 1 had t he
e ngFMr esqu sl Sisn ﬂ&r{}c%gse%ﬁlgnorépﬂlﬁ%ai %@ﬁarréd%@ﬂl E)IaHf)ledl QiceFP&ﬂa[{B 085 om End
of test fMsight R%C@nt of Q%amielcqppertp@ﬁvaéy qum@rmallimémlam@a plop & %éé)‘QBSSB 25
These kesyldy $ns€£‘§£‘9ﬂﬁé Jtﬁ\%x%aﬁt&ﬁ%dl%@e deriDgive Omﬁé remlﬁﬂg%&fmw §idivAY Rk ON

provi des excel lent protection ft ron1cop% loss in the presence of water.

| | Conpar &ting/ke magriptcadusesps in omplerl Yight ﬁﬁﬂ“ﬁb’%éﬁsnléﬁ functional fluid was
prepared as in Exanple 1, except that 0.025 weight percent of a triazole
copper passivator conner0|ally avail abl e as Nal co VX 2326) was 5 used

i nst ead of theAdTNRY Baptanuiadi azol e derivative. The resulting functional
fluid was tested

10 JDQ 84
End of test copper level: 132 ppm
End of test flow loss: 2.4%

End of test cylinder liner visual rating: 3.46

15 These results were significantly worse than those of Example 1. Higher doses of the Nalco VX

2326 did not significantly improve performance.

12



using the sanme procedures as in Exanple 1. with the following results: ASTM
D 130: .rating 1A 10 JDQ 84 End of test copper |evel: 132 pphMar@nzZD05Sf t est
flow loss: 2.4% End of test cylinder liner visual rating: 3.46-15 These
results were significantly worse than those of Exanple 1. Hi gher doses of
the Nalco VX 2326 did not significantly inprove performance. 12 9 March
2005 5 10 CLAIMs: 1. A nethod of protecting a copper-containing netal from
| oss of co;&g&ug\[nen in contact wwth a functional fluid conmposition
conprising a maJor amobunt of base oil and containing water, said method
conpri sing e A% I | L.l ui il.-soluble.
di ner capt ot hi__aqﬁazg%epg%é%gg%g%%{%%%%ﬁl%%nge)Sé)ffcﬁ%%%ﬁb%%ﬁoﬂ “
sufficient to vithotenstionzkfuidwompésdips cofprisoygpanajormotitef ee lod dndéontiniigm 1
wher ein the diigt SRR hRIH:BGhAER el IR i dRbhRN] it BREROT  Das the
dimercaptothiadiazole compound or derivative thercof in an amount sufficient to protect

against loss of copper.

2. The method of claim 1 wherein the dimercaptothiadiazole compound or derivative thereof
has the formula:
10

R‘—SX—KZN)—ESZA/KS—MS,—RZ |

IP’X_
2
N SR

15

13




RI-Sx SSy RR S$n RS, -SRR 15 RS 13 9 March 2005 wherein R and R2 are
hydrogen or hydrocarbyl, nis Oor 1, xis 1 or 2, yis 1 8Mdchaedxz is 1
or 2. 3. The nmethod of claim2 wherein R and R2 are Cl to C30 al kyl
groups. 5 4. The nethod of clainms 1 or 2 wherein the di mercaptothiadi azol e
conpound or derivative thereof has the fornula: R----Sx to NN N --N
wherein R and R2 are hydrogen or hydrocarbyl, nis O or 1, xis | or 2, vy
is lor 2and zis 1o 2. 5 The nethod of claim4 wherein R and R2 are
each C8 al kylwhsgrenpsand R” prg hgdragan ox hydseratpyhnds 0 qiml, gaghor, y & 1 orRend@ihod of
claim1 wherejgothe anount of thiadiazole conpound enployed is from

3. The method of claim 2 wherein R' and R? are C; to Cs alkyl groups.

4.  The method of claims 1 or 2 wherein the dimercaptothiadiazole compound or

derivative thereof has the formula:

N—N

R’WSJ(—//N\:B_BZ‘LS)%SY_RZ g

10
- wherein R' and R? are hydrogeh or hydrocarbyl,nisOor1,xislor2,yis 1 or2 and z is
lor2.
5. The method of claim 4 wherein R! and R? are each Cy alkyl groups, n is 0 and x and y are
15 each 2,

6.  The method of claim 1 wherein the amount of thiadiazole compound employed is from

0.01 to 0.2 weight percent based on the weight of the functional fluid.

20 7. The method of claim 1 wherein the functional fluid further comprises:
. 0.5 to 6 weight percent detergent

. 0.5 to 3 weight percent antiwear additive

. 0.1 to 1.5 weight percent friction modifier

. 0to 1 weight percent seal swell component

25 5 to 200 ppm foam inhibitor

0.5 to 10 weight percent viscosity index improver

O mm g o @

. balance base oil,

14



0.01 to 0.2 weight percent based on the weight of the functional fluid. 20
7. The method of claim1 wherein the functional fluid furt8darcdodlS ses:

A- 0.5 to 6 weight percent detergent B. 0.5 to 3 wei ght percent antiwear
‘additive C 0.1 to 1.5 weight percent friction nodifier D. 0 to 1 weight
percent seal swell conponent 25 E. 5 to 200 ppmfoam inhibitor F. 0.5 to
10 wei ght percent viscosity index inprover G balance base oil. 14 9 March
2005 8. The method of claim| wherein the functional fluid is a hydraulic
fluid. 9. The ikt mehoddf climil mhereimtie fangtiond) dluldyislz bydrdulic fipidi d is a tractor
hydraulic fluid. 5 10. The nethod of claim | wherein the functional fluid
contains at |east 0.25 weight percent water. 11. The nmethod of clains 1 or
10 wher ei n & he Thamethodniglain B whereindhet kyidrpyliafluifl éspdracior Bydraglis §mwd. per cent
water. 10 12. A functional fluid conposition conprising a base oil, 0.01 to

0.2 wei ght percent of an  oil-soluble dinmercaptothiadiazol e conpound or
derivative therbonethedef olgip émhere. therfyactiops diuidnrating ptisagt &bF5 weight meregt wher ei n
t he di nmer capt oti.adi azol e conpound or -

11.  The method of claims 1 or 10 wherein the functional fiuid contains at least 0.5
weight percent water.

10
12. A functional fluid composition comprising a base oil, 0.01 to 0.2 weight percent of an

oil-soluble dimercaptothiadiazole compound or derivative thereof, and water.

13. The functional fluid of claim 12 wherein the dimercaptothiadiazole compound or

15 derivative thereof has the formula:

— —N

R's

20



15 derivative thereof has the formula: NNN R--Sx SZ ~ Sy R'~l n RS SR
20 15 9 March 2005 wherein R and R2 are hydrogen or hydro8&8assh 2088 is 0 or
1, xisl or 2, yisl or 2and zis 1 or 2. 5 14. The functional fluid of
claim13 wherein R and R2 are C, to C30 al kyl groups. 15. The functi onal
fluid of clains 12 or 13 wherein the di nercaptothiadi azole conpound or
derivative thereof has the formula: NN-N R1-S>S (--/ N SS _Sy R n

wherein R' and R? are hydrogen or hydrocarbyl,nisQor1,xislor2,yisl or2and zis
tor2.

5 14. The functional fluid of claim 13 wherein R! and R? are Cy to Cyp alkyl groups.

15. The functional fluid of claims 12 or 13 wherein the dimercaptothiadiazole
compound or derivative thereof has the formula:

— N—N
31—57[253{524/&5)}5’_%

10

wherein R' and R? are hydrogen or hydrocarbyl, nisOorl,xislor2,yislor2and zis
1or2.
5
16. The functional fluid of claim 15 wherein R and R* are each Cg alkyl groups, nis 0 and x

]
and y are each 2.

17.  The functional fluid of claim 12 wherein the functional fluid further comprises:
20 A. 0.5 to 6 weight percent detergent
B. 0.5 to 3 weight percent antiwear additive
. 0.1 to 1.5 weight percent friction modifier
. 0 to I weight percent seal swell component
5 to 200 ppm foam inhibitor

25 0.5 to 10 weight percent viscosity index improver

Q- m o o

. balance base oil.

18.  The functional fluid of claim 12 wherein the functional fluid is a hydraulic fluid.
16



to wherein R and R2 are hydrogen or hydrocarbyl, nis O or 1, x is 1 or 2,
yis lor 2and zis 1 or 2. 15 16. The functional fluid 8Ma¢2Es15
wherein RI and R2 are each C8 al kyl groups, nis 0 and x and y are each 2.
17. The functional fluid of claim12 wherein the functional fluid further
conprises: 20 A 0.5 to 6 weight percent detergent B. 0.5 to 3 weight
percent antiwear additive C. 0.1 to 1.5 weight percent friction nodifier
D. 0 to | weight percent seat swell conmponent E. 5 to 200 ppm foam
“inhibitor 25 F. 0.5 to 10 wei ght percent viscosity index inprover G

bal ance bage Uhd funck@nat The! JfuRth L OWRdreih the hedradliccluid ia trdctodigdedulic fllie.
functional fluid is a hydraulic fluid. 16 9 March 2005 19. The functi onal
fluid of claim 18 wherein the hydraulic fluid is a tractor hydraulic fluid.
20. The f unct TeN@hctdfobalifididodt ciln il Mwideinthe giotnt ol ra@nB unkaso b 2akight 1 s at

| east 0.25 weight 5 percent. 21. The functional fluid of clains 12 or 20
wher ei P t he aﬁ%ﬁ‘?’i‘f‘ of water is at |east

21.  The functional fluid of claims 12 or 20 wherein the amount of water is at least

0.5 weight percent.

17



0.5 weight percent. 17 FUNCTI ONAL FLU DS ABSTRACT OF THan% Cb%%blgE
method is provided for protecting a copper-containing net AIC ss of
copper when in contact with a functional fluid conposition containing
wat er, the nethod conprising enploying in the functional fluid an

oi | -sol ubl e di mer capt ot hi adi azeyRcspsRaUReuPhsderi vative thereof in an
anmount sufficient to protect against |oss of copper.

ABSTRACT OF THE DISCLOSURE

A method is provided for protecting a copper-containing metal from loss of copper when in
contact with a functional fluid composition containing water, the method comprising employing
5  inthe functional fluid an oil-soluble dimercaptothiadiazole compound or derivative thereof in

an amount sufficient to protect against loss of copper.
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