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 nmay al so
.contain a netal passivator, such as a thiadiazole conpound (see cot. 43,

line 6 et seq.). European ReiatrAVRD cRTERMNMNeNTIORL 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 ovEIGRRESE idhRirSdk o d’c&%id)h&lgjfﬁi@fﬂ prot8® c&per bearing parts from wear when |
2,5-dinmercapto-1, 3, 4-thi adi azaol e and derivatives thereof together with |
silicone aldffFPERngiIgsPIcierl dissAR Ferdhimloss aftoarer TRELES $aRPHTORZHIE
conpounds @ derivatives are said to be effective corrosion inhibitors

for silver, copper, silver alloys and sinmlar netals. An exanmple of such
conpounds is said to be Htec 4313, available commercially from Et hyl

|C01r3 por at It omppaqoacﬁiﬁh;aaﬁé @E?ﬁﬁimsi&mbibgaﬁsh?mnm inZh@ﬁ@,LQEgPﬁ%ﬁﬁoosesl .
upri cants I r ends C ose oTf . a .ny] Qr. anount, or m neral Ol N
the ranbe %%20]7@&! lfsb‘ecgg‘]ﬁ?@?’ é?rc’ tﬂgg’g‘?‘ C‘a\?‘?ﬁﬂﬁ?ﬁfgncéif’“a]bﬁ‘lnf}s- cozin5RiaS 8! g4t col i gomer
formed fr omplyceridk keTRest Ohe BtetRnilidhibRsraditiad, ftat RAA oRaMVidGityPmédiRaIFRL | C

viscosity in.the ran of .2 to 7 cSt at 100C, and acrylic polyneric
viscosity %dﬁ@&afrdrf*p%’g'g@ﬁoﬂﬁée i ey alse sonialy A RERkPAFValprophRs e thigdisnsli on

i nhi bitor @upbuigsed cbk: 4, B¢ €aREQ). FEudoplan 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



25 thiadi azol e or derivatives thereof It has been found that water
contam-nation in a hydraulic fluid (e.g., water content at9 Maet200525

wei ght percent or at |east 0.5 weight percent) can cause copper- corrosion
in, e.g., copper- containing bearing parts. If thi.s corrosion occurs in,
for exanple, a copper-containing (e.g., 30 bronze) cylinder liner in a
punp, it can lead to loss of flowin the punp. It has now been discovered

t hat when i{.-s0l Lbl e~ di, mer.cant.ot hi adi azol e. campound .or deri vati-ve
e oot 1 eBoghd i Bhehis bl TRL SRR A Al A AP R S DA i Forf S Lt 1 vt o1
copper cofingtioiahfiuidrede pratected fioomeoppdr lask.t Thit fiscovény v ptiressurrisinis §indd @ber

protected_f] per 1.0ss. This. di scovery was.guife. surprisi si nce ot her
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deri va%i ves thereof of this invention. 5 10 SUMVARY OF THE | NVENTI ON The
present invention provides a.nethod of protecting a copper-containing netal
fromloss of copper when i ORTHE INVENABON onal fl uid conposition
conprising a mgjor anmpunt of base oil and containing water (e.g., at |east
0. 25 wei gHti® pEssabmryeniian ppviges smethedefiprajectingie pepher-coplaminermetalditony Ipss of aj d

met hod CORpehivik iff Bty Hila Fdctidhadid Ol dognal %Jéﬂlpgf(s)@g?%a rhind@legp! e

di mer capt ot hi adi azol e conpound or derivative the n anount
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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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15 wherein the oil-sol ubl e dinmercaptothiadi.azol e conpound or derivative
thereof has the fornmula: (1) NN '"~T Y-R n S 2 9 March93@0ch IS SR2 10
wherein R and R2 are hydrogen or hydrocarbyl, nis O or 1, xis | or 2, vy
isl or 2and zis 1 or 2. In a preferred enbodinent, R and R2 are Cl to
C3 al kyl groups. Preferably, the oil-sol uble di mercaptothi adi azol e conpound
or derivative thereof has the 15 forrmula: (1) NN N 3 9 March 2005 wherein
R and R2 e hydrogen or hydrocarbyl, nis 0 or 1, xis | or 2, yis 1 or
2 and z is or 2. More preferably, R and R2 are each Cg al kyl groups, n
is 0, and x and y are each 2. 5 Further provided by the present invention
is the above nethod for protecting a copper-

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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contai ning netal wherein the amount of oil-sol uble di nmercaptothi adi azol e

. conpound or derivative thereof enployed is fromO0.01 to 09Maxeh 8BA5 per cent
based on the weight of the functional fluid. 10 Al so provided by the
present invention is the above-described nethod of protecting a copper-
contai ning netal wherein the functional fluid further conprises: A 0.5 to
"6 weight percent detergent B. 0.5 to 3 weight percent antiwear additive C.
0. I to 1.5 wei ght percent friction nodifier 15 D. 0 to | weight percent
seal swell conpgonent, n1foan1|nh|b|tor F. 0.5 to 10 wei ght
per cent vW&%refguRt wq%d&hxdwwéwdm@rbm} isHOBLIFS b Ot is bor 344 £ it & er r ed

enbodi ment, Mb&epré&kagylwrsﬁaRfﬁxubéiht@@ntyl%1oaﬂaq11§b%exrﬁﬁa§a%emaza hydraul i c
fluid, preferably a tractor hydraulic | ui d. The present invention also

prOV|des a functional fluid conposition conprising a base oil, 0.01 to 0.2

wei ght s pepgaiat pdbidad gl iiegreRptiftRtic i %Qb@ve%&m@ YSGrakctides bd{)@érl ve thereof,
and water 25 (e.g., at least 0.25 wei 1 Eercent wat er or | east 0.5

vei ght pe?%léqwmw&?félﬂyhe%ﬁhﬁ AraPun, PR3 PRPIYhiadiange CPW%WE‘ Pbn i s the

above- desgdriveged thaEempedd if frbth d.0ME0 2 hRighhRrce Yase8@h bl vight of the
dinercaptgmhladfﬁ.gle compound or derivative thereof has the fornmula: 4 9

Mar ch 2005WeHgna

10 Also provided by the present invention is the above-described 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:



NNNN R-SX Sz--~'" Ssy R 5n (ll) RS ,SR 5 SR 10 (1V) wherein R
and R2 are ‘hydrogen or hydrocarbyl, nis 0 or 1, x is 1 or9MarghPg051 or 2
and z is 1 or 2. In a preferred enbodinent, R and R2 are Cl to C30 al kyl
groups. 15 Preferably, the di mercaptothiadi azol e conpound or derivative

t hereof has the formula: (1) hl-n[ NN-, > . RT-Sx \ Sz-r~ Sy~ RZSS ~5
9 March 2005 wherein R and R2 are hydrogen or hydrocarbyl, nis 0 or 1, x
is lor 2,qyis | or 2and zis 1or 52 Mre preferably, R and R2 are
each C8 alﬁyl groups, nis 0, and x and y are each 2. The present invention
further provides Hunet i uid wherein the functional fluid further -
conpri ses: gA_g; t)\gf h'&ip}: t det er gent

o
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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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10 B. 0.5 to 3 weight percent antiwear additive C. 0.1 to 1.5 weight
percent friction nodifier D. 0 to | weight percent seal s@ddrcicddffonent

E. 5to 200 ppmfoaminhibitor F. 0.5 to 10 wei ght percent viscosity index
i nprover 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 invention relates to functional fluids. These are fluids that are
conprised of a nmjor anount of a base oil and various additives. The
functional fluids are used in, e.g., hydraulic systens and transm ssi ons,
as opposed to being used in the crankcase of an internal 25 combustion
engi ne. The ojl -sol upl e di mercapt ot hi adi azol e conpounds or derivatives

t her eof u¥ereinR' enER Freldieen privarea by, hiaer Ladis f oF Bowk Agr 2 sidmir AgF 6 9
March 2005, fble fRdrerafiy, P 2h8 RMNakeMh Cg alkyl groups, n is 0, and x and v are each 2.

The present invention further provides a functional fluid wherein the functional fluid further
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:



Z~SS, (' >- where R and R2 are hydrogen or hydrocarbyl, nis 0 or I, x
islor 2, yisl or 2and z is 1 or 2. Preferably, R anflMRctaf@lsCl to
C30 al kyl groups. A preferred dinmercaptothiadi azol e derivative is that
having formula | above where R and R2 are each C8 alkyl, nis 0, and x and
y are each 2. 15 This conmpound is avail able comercially from Et hyl
Corporation as Hitec 4313. It has been found that the di nmercaptothi adi azol e
conmpound o&)derivative thereof is not effective in preventing copper |oss
when used Inh anounts bel ow 0. 01 weight percent. Typically, it is wused in
the functional fluid in ampunts fromO0.01 to 0.2 weight percent, based on
the wei ght 7 9 Mapfctl 2605 perGent of the finished (fully fornul ated)
functional gflui Qgﬁ—E: i i qaftount the anpbunt of water present in
the functional™ fl urd. e fubictiT&nal fluids useful in the present invention
may al so contain other additives, 5 including, but not limted to,

detergents, antiwear additives, friction nodifiers, seal swell conponents,
foam i nhibitors and/or viscosity index inprovers. The bal ance of the
hydraulic (filuid 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, RBur opead®Pat ent Application No. 761 805, and Canadi an Patent
Application E@TE§?095,972, each of which is incorporated by reference
herein. 10 Béb%)@ | s
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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



The base oils used in the functional fluids of this invention may be
mneral oil or synthetic oils of viscosity suitable for u8®&larch 2005cti 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 the base oil in this invention includes
paraffinic, naphthenic and other oils that are ordinarily used in

f t I ot h. hyd b t het il
et onibekdib i pRIRLEAL el R EbHS B RCL NS S sR BB o,

pol yners mteabrpmtmltlm‘mmOMﬁqu t he proper viscosity. Especially useful
are the 20 hydrogenated liquid oligonmers of C6 to Cl12 al pha ol efins such as
1-decene trinmer. Likew se, alkyl benzenes of proper viscosity, such as
di dodecyl Tb@ﬁmet'mealfbécisubﬁuldnséldprehisaefmbntbymtahe!lsé contahsétberadditiekude t he esters

f bot id | I
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di carboxyl1c acids and nono and d| anor s’ can
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mneral oil gives a s e base’oil ergent s D&t er gent s
usefull®in the functional fluids of this invention nmay be rretal lic
detergents, such as overbased sul fuyfizgd. al kyl phenates, overbased

sul fonat es, and overbased salicyl at ersas—@ ,

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.
Blends 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.




Antiwear Additives Useful antiwear agents include zinc

di al kyl di t hi ophosphate (Zn-DTP, primary al kyl type & secofddaryh a0dsy|
~type), sulfurized oils, diphenyl sulfide, nethyl trichlorostearate,
chlorinated 10 napht hal ene, benzyl iodide, fluoroal kyl polysil oxane, and

| ead napht henate. Friction Mdifiers Useful friction nodifiers include
fatty al cohol, fatty acid, am ne, borated ester, and other esters. 15 Seal
Swel | Conponents Seal swell conponeq&§mw§&astoner conpatibility additives)
that may be used in the functional FTards i ncl ude dial kyl diesters such as
di octyl sebacate, aromatic hydrocarbons of suitable 20 viscosity such as
Panasol ANn@Ngedd QE#EHIhSHER R ﬂl:t‘lHPBfl thiQ kner?tQm rrﬁ? Ibé’ Rltafs H@E%On?ty %l[fbh@@ Enery
2935, 2936 and 2939 esters fromthe Ener of Henkel oration and
Hat co 23520verbz%2ulﬁmg§nlkmgatesm¢aseégvlématssh 79 isehased z?éwpleweyol esters from
Hat co Corporation. Cenerally speaking, the nost suitable diesters include
t he adi pates, azel ates, and sebacates of C8 to C13 alkanols (or m xtures
thereof), and the phthal ates of CAndwearAddiiygsanols (or mi xtures thereof).
25 Exanpl es of such materials include the n-octyl, 2-ethylhexyl, isodecyl,
and tridecyl diesters of adipic _acid, azelaic aC|d and sebaC|c aci d, and
t he n- but yVsefil gatresagentyinghuds zingdigylditienspsphate Zar TP, primamalkyl e |

undecyl , dedagnly aﬂ@ﬁmﬁﬁé)l HECed Qi’lseﬁ?gﬁ‘énﬁ Sffidp, hﬁéﬂ%ll brfchREds@ara®, Masiae2005 Foam

Inh|b|tors | Foaminhibitors useful in the functional fluid include

si | i conks, niﬁgbq yg_l},er ?/qnéxl aedide, Huasoplleypolygikgrgne, 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.



Various antifoam agents are described in Foam Control Agents by H T. Kener
(Noyes Data 5 Corporation, 1976, pages 125-176) which is i Adtargogéised
herein by reference. Mxture of silicone-type antifoam agents such as the
liquid dialkyl silicones with various other substances are also effective.
Typi cal of such m xtures are silicones mxed with an acryl ate pol yner,
silicones mxed with one or nore am nes, and silicones m xed with one or
nore am ne carboxylates. 10 Vi Sco§o|a}n3fnﬂ1ﬁ%§ Irrprovers Vi scosity index

i nprovers may al so be used in the ‘r'Uﬁ'cr‘l—O‘nrﬁ uids. These include

pol ynmet hacryl ate type polynmers, ethylene-pr opyl ene copol yners,

styrene-i ?:8@% ﬁglﬂmﬁ&g@%ﬁ( MR rfur%@o&&)/ﬂ&;é‘}n%ﬂdé&%{éoﬁ&eﬂﬂgﬂﬁﬁa‘?&%&%ﬁ&

poI y| sobu I spersant y vVl scosi t rovers.

funct i onalVafipusiagtfopn ag¢ﬂt95ar¢¢m§rb@dm£m§_n@glr@mbstTdﬁrgermcernﬂDm the .

vari ous CRURARERHS 974, Mhsks i B 1RGSR . component s
except the water can %e&ts) end‘gsz V\Alc Smcc@% gdr}%gééﬁ/ %’?ereﬂw ]%té]}er\/\]gter w il be
i nt r oducedilicepedyneratifoamegensyrarh 4s|thy liuid fhall@éﬁrﬂiacmemﬂh vrioduetheigubgigeces e, g.

as a {1 ackyly it ‘f’yﬂ(xéa'l’bﬁuchTrH&tdré}\éFerkhlcgﬁlas%d(%dVQ SRR ol st rated by
fol | ow ng exanpl es, whi set forth articul ar antag dous énbodi ment s.
Whi | e t he sigenepméesd avid ose eRinefe amings, ap alypneétm;xqwﬂ@epr agE@mitenvent i on,

they are npebolyphgnded to limt it. Exanple 1 A functional fluid is prepared
by bl end| ng the foll owing conponents: 30

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



0.35 wt.%of Ca derived fromCa salt detergents 10 0.112 wt.% of P from
anti-wear agents 0.44 wt.% of active friction nodifier 09®Manth 2005 active
seat swell agent 15 ppm of active foaminhibitor 5 6.85 wt.% Parat one 8022,
a comercial viscosity index inprover 0.025 w. % di mer capt ot hi adi azol e
derivative of formula | where R and R2 are each Cg alkyl, nis 0, and x
and y are each 2 (available comercially fromEthyl Corporation as Hitec

4313) Bal ance hp8e wRbd ofiPdrochGilviatdebh@g functional fluid was tested using
ASTM D 130 Copper Corrosion Test and received a rating of A The

functional fl ui%ft4dss of sstvefgetioagnoddichg John Deere standard test JDQ 84

Dynam ¢ Cor r osignwt. A 8B4ctil@deaikiveilggdhssi on/ Hydraulic Gls. In this test, the
functional fluid is added to a_Sundstrand 15 22-2132 punp, and the punp is

operated for tdrdPmefadsivefoggiphibitons ter 25 hours of operation, water is

added to the futwiOnRratbhd0d2, hQoRmeNVIalRsGtyBhde& B Nat i on of one per
cent of the total oil volume in the test unit. Flow rates are neasured and

the functional 924" dmaentyyiatinzgle desyslies ¢ifetndadrdierdt sod fhacthéstest is
conpl ete, conponents afiyt hes dhwenal P;ﬁrem @V Llablk BSREGHEN: P EHRE
functional fluid of Exanple 1 had the following results in the JDQ 84 test:
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.
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End of test copper level: 8 ppmEnd of test flow |oss: -2%End of test
cylinder liner visual rating: 9.58 25 These results denons8iddreh 0GR t he
functional fluid of this invention provides excellent protection from
copper loss in the presence of water. Il Conparative Exanple A For
conpari son purposes, a functional fluid was prepared as in Exanple 1,
except that 0.025 weight percent of a triazole copper passivator

(commercially avail abl e as Nal gg, Al b A5 used instead of the
di mer capt ot hi adi azol e derivati v e resulting functional fluid was tested
usi ng the sane procedures as in Exarrple 1. with the following results: ASTM

D 130: rairbm 61539;) e84 bRl ﬂ&&?aﬁas P& as @yﬁknplelﬁéxo% atlBipds of test
End of t I nder ir%%?i gah

fl ow | oss: ést cy vi sual rating 15 These
results W@h%negrﬁntqu eamcrlycqm?rs@wwaﬁ (ctomseém%lw a@elahlﬁlaéN&lco M¥giee) wsses of

the Nakco 3 ins&d@6r il HmBRlpithAMbIoCRRVANe! TRY RURiRSEIBLARAGR wal fesa Mar ch

2005 5 10
using the same procedures as in Example 1 with the following results:

ASTM D 130: rating 1A

10 IDQ 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.
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CLAIMS: 1, A nmethod of protecting a copper-containing netal fromloss of
copper ;when in contact with a functional fluid conposition®dangr265ng a
maj or anount of base oil and containing water, said nethod conpri-sing
enploying in said functional fluid an oil-soluble dinercaptothiadi azol e
conpound or derivative thereof in an anount sufficient to protect against .
| oss of copper. 2. The nethod of claim 1l wherein the dinmercaptothiadiazol e
conpound or, g Lvative thereof has the formula: --NN R1-Sx S Sy R2 S $ n
RS, -SR2 f% 13 9 March 2005 wherein R™ and R2 are hydrogen or

hydrocar byl 4 ﬁléﬁh(eaqcﬂfpr&eotlﬁg hﬁcﬂji; ICF)éon%lnu}/ e%zil %-0&-1'83% ({i‘ ngl p%r wl’?en m e 2 3. The

et hod of clal are 4 The
met hod of - cl aiwith afunstionl {ihidceinpositive cmnmirgapnmﬁwmmafbhse Od(antpcmtadlmgr

deri vat '5 ve t h%wrafép, saifl @R uloll %Olilﬁ)ljislig’é] e%ploymg, in said functional fluid an oiksoluble
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
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R----Sx to NN N --N wherein R and R2 are hydrogen or hydrocarbyl, nis 0
or 1, xisl or 2, yislor 2and z.is 1 or 2. 5. The nefihbucloB0@ ai m 4
wherein R and R2 are each C8 al kyl groups, nis 0 and x and y are 15 each
2. 6. The nethod of claim1 wherein the anmount of thiadiazole conpound
enployed is from 0.01 to 0.2 weight percent based on the weight of the
functional fluid. 20 7. The nethod of claim1 wherein the functional fluid
further conprises: A 0.5 to 6 weight percent detergent B. 0.5 to 3 weight
percent ant i vidreimBding Ry are hydrogenpr hysiracabylyaiiggher haiskber2, ¥ &5 loari2and fisdi f i er
D. 0 to 1 weiglt, percent seal swell conponent 25 E. 5 to 200 ppm foam
inhibitor F. 0.5 to 10 wei ght percent viscosity index inprover G bal ance
base oil. 14 9 March 2005 8. The method of claiml wherein the functional

fluid is a hygeamiod of bisiinfh wlereil REatmEZRRACOb (5| Aynefoupherei n the hydraulic
fluid is a tractor hydraulic fluid. 5 10. The nethod of claiml| wherein the
functi énal fluid contains at |east 0.25 weight percent

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

derivative thereof has the formula:

N—N

RL“SfJﬁljkLgéf_ﬁgs/ﬁgkff_# 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

ommU @ p

. balance base oil,
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water. 11. The nethod of clainms 1 or 10 wherein the functional fluid
contains at least 0.5 weight percent water. 10 12. A func®Maneh 26Q5ui d
conposition conprising a base oil, 0.01 to 0.2 weight percent of an
0i | -sol ubl e di mer capt ot hi adi azol e conpound or derivative thereof, and
water. 13. The functional fluid of claim12 wherein the
di mer capt ot hi adi azol e conpound or 15 derivative thereof has the fornul a:
NNN R--Sx SZ~ Sy R'~-l n RS SR 20 15 9 March 2005 wherein R and R2
are hydrogeh oihémpethesteficlaym | wherein tige fonctipnal flujdgs 4 hyslraufic flyidi s | or 2 and z is
1 or 2. 5 14. The functional fluid of claim1l3 wherein R and R2 are C, to
C30 al kyl groups. 15. The functional fluid of clainms 12 or 13 wherein the
di mer capt ot%hi agh%@@ih@d ofclirp 8 wherciortheddiaylie fyid itHeeeoydrpabc fiWd. fornul a: N-N
-N

5 10. The method of claim I wherein the functional fluid contains at least 0.25 weight percent

water.

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



R1-S >S, (--/ N SS _Sy R2 nto wherein R and R2 are hydrogen or
hydrocarbyl, nis O or 1, xis 1 or 2, yis 1 or 2 and z i8Marchh?00 15 16.
The functional fluid of claim1l5 wherein Rl and R2 are each C8 al kyl
groups, nis 0 and x and y are each 2. 17. The functional fluid of claim
12 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
conponent E. 5 to 200 ppmfoaminhibitor 25 F. 0.5 to 10 wei ght percent

vi scosity i ndekersimB anddt’ arhydbgtmodydivesieyl0i ik 0 oA B x iTher %, wrict brchadd zfid ui d of
claim 12 whereip,the functional fluid is a hydraulic fluid. 16

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, nisOor1l,xislor2,vislor2and 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. J

17.  The functional fluid of claim 12 wherein the functional fluid further comprises:
20 . 0.5 to 6 weight percent detergent
. 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

O ™ m o ow e

. balance base oil.

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



9 March 2005 19. The functional fluid of claim18 wherein the hydraulic
fluid is a tractor hydraulic fluid. 20. The functional fl uPdaseh&i0G m 12
wherein the anount of water is at |least 0.25 weight 5 percent. 21. The
functional fluid of clains 12 or 20 wherein the amount of water is at |east
0.5 weight percent. 17 FUNCTI ONAL FLU DS ABSTRACT OF THE DI SCLOSURE A
nmethod is provided for protecting a copper-containing netal froml oss of
copper when in contact with a functional fluid conposition containing
“water, the nmethod conprising enploying in the functional fluid an

oi | - sol ubl®. dTrrefeaphdtthiddicRze | Ewhodp i hgdraulicdid ¥ atiaver Kdeniofluidn  an
anount sufficient to protect against |oss of copper.

20. The functional fluid of claim 12 wherein the amount of water is at least 0.25 weight

5 percent.

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

0.5 weight percent.
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