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Field of the Invention [001] The present disclosure
relates to a lubricating conposition conprising a
maj or anount of a lubricating oil conprising |ess than
about 40% by wei ght al kyl cycl oparaffins and a m nor
anount of at |east one diarylamne. The |lubricating
conmposition disclosed herein includes fluids that may

be suitable for | UBRICATIRGAEOMPOSFIDARNST ssion, a

conti nuously variable transm ssion, a nanual

transmission, GESCRIFHONOR AMINYENTION Background

of the Inventim_mBﬂﬁﬁ‘h@TﬂTUsed in the
Fidldhbethedhvéfigust i on engi nes of autonobiles or trucks

are subjected to a demandi ng environnent during use.
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The. oxidation qof lubrjcation oils during use is.
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unacceptabl e increases in the viscosity of the oil.
tranpsgoispiop gearsils cand emging os.on f 1 ui ds shoul d be

oxidatively stable to maintain their frictional

properties as the fluids are aged. To test the
Baclwirelnd ofdhe dmsinitibint y of these flui ds, autonpbile

manuf acturers, such as General Mdtors, require that
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In these tests, the
automobiles or trucks are subjected to a demanding environment during use.

Among other adverse effects, this environment can lead to oxidative degradation
of the oil. This oxidation of the oil may be catalyzed by the presence of certain
impurities in the oil, such as iron compounds. This oxidation also may be promoted
by the elevated temperatures.to which the oil is subjected during use. The
oxidation of lubrication oils during use is usually controlled in part by the use of
antioxidant additives, which may extend the useful life of the oil, for example by
reducing or inhibiting unacceptable increases in the viscosity of the oil.
[003] Automatic fransmission fluids should be oxidatively stable to
maintain their frictionat properties as thre fluids are aged. To test the oxidative
stability of these fluids, automobile manufacturers, such as General Motors,

require that fluids be tested in oxidation tests and cycling tests. In these tests, the




total acid nunber (TAN) of the oil is neasured

t hroughout the test, and at the end of the test the
TAN of the oil nmust be within specified limts. [004]
Exi sting lubricants enploying diarylamne and a

sul furized conpound are taught in U S Pat. Nos.

5, 840,672, 6,174,842, and 6, 326, 336. [005] U S. Pat.
No. 5,073,278 teaches a | ubricant conposition
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deposit formation. [008] Wat is needed is a fluid
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oi | [OB%.iSS. iP%?er!t?\foS. 6t§b89n8€325 discloses a combination of (1) an
alkylated diphenylamine, (2) a sulfurized olefin/fatty oil and/or an ashless
dialkyldithiocarbamate, and (3) an alkylated phenothiazine, which is highly
effective at controlling crankcase lubricant oxidation and deposit formation.

[008] What is needed is a fluid composition that remains oxidatively stable

and maintains its frictional properties over time. Moreover, the fluid should meet

the limits specified by the automobile manufacturers in terms of the total acid

number during and at the end of the test.

SUMMARY OF THE INVENTION

[009] According to various embodiments, there is provided a lubricating

- composition comprising a major amount of lubricating oil comprising less than




about 40% by wei ght al kyl cycl oparaffins, and a m nor
anount of at |east one diarylamne. [010] According
to various enbodi nents, there is provided a nethod for
i mproving the oxidative stability of a lubricating
conmposition conprising including in the lubricating
conposition a lubricating oil conprising |ess than
about 40% by wei ght al kyl cycl oparaffins and at | east
r .
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[013] According to various embodiments, there is provided a method for
improving oxidative stability comprising providing to a transmission a fluid
composition comprising a lubricating oil comprising less than about 40% by weight
alkylcycloparaffins and at least one diarylamine.

[014] According to various embodiments, there is provided an additive
concentrate composition comprising a lubricating oil comprising less than about
40% by weight alkylcycloparaffins and at least one diarylamine.

[015] According to various embodiments, there is provided a composition

comprising a lubricating oil comprising less than about 40% by weight




t he standards for an oxidation test neasuring a change
in total acid nunber. [016] Additional objects and
advant ages of the invention will beset forth in part
in the description which follows, and in part will be
obvious fromthe description, or may be | earned by
practice of the invention. The objects and advantages
of the invention will be realized and attai ned by
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DESCRIPTION OF THE INVENTION

[018] [n accordance with the present disclosure, there is provided a
lubricating composition comprising a major amount of a lubricating oil comprising
less than about 40% by weight alkylcycloparaffins, and a minor amount of at least
one diarylamine.

[019] A “major amount” may be understood to mean greater than or equal
to about 50%. A “minor amount” may be understood to mean less than about
50%.

[020] The lubricating composition includes, but is not limited to, fluid
-compositions such as those suitable for use as an automatic transmission fluid
(ATF), continuously variable transmission fluid, manual transmission fluid, a fluid

used in dual clutch transmissions, gear oils, and engine oils.




“used in the present invention, the lubricating oil may
be selected from for exanple, paraffinic oils,
napht henic oils, aromatic oils, synthetic oils,
derivatives thereof, and m xtures thereof. The

paraffinic oils may conprise al kylcycloparaffins,
such as nonocycl oparaffins and tetracycl oparaffins.
The reduction of al kylcycloparaffins and the addition
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- be present in an amount of less than about 40% by weight, for example less than
about 30% by weight based upon the total weight of the lubricating oil.

[023] Alkylaromatics may be hydrocarbons which contain at least one
aromatic ring with at least one attached alkyl group. Alkylaromatics may include
alkylbenzenes, alkylnaphthalenes, alkyltetralines, and alkylpolynuclear aromatics.
In embodiments, alkyibenzenes may be used.

[024] The at least one diarylamine may be present in the lubricating
cpmposition in an amount sufficient to provide an antioxidant effect. According to
certain embodiments, that amount may be, for example, at least about 0.40% by
weight relative to the total weight of the lubricating composition. The concentration

of the at least one diary!amine in the finished lubricating composition can vary
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dependi ng upon the basestock used, custoner

requi renments and applications, and the desired |evel
of antioxidant protection required for the specific
lubricating oil. [025] The at |east one diarylam ne
may be a well-known antioxidant. There is no
restriction on the type of the at |east one

di aryl am ne used in the invention. For exanple, the
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from about to about 20 carbon atons,
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fromabout 7 to about 20 carbon atons in the alkyl

invgplierp. Famexasmgie, theral ieashepeisiarylaine seayhave the general
substituted or unsubstituted pheny] or naphthyl, for

forawdaipl e wherein one or both of the aryl groups may be
substituted.with an al kyl such as one having from
about 4 to about 18 carbon atons. |In enbodi nents, both
aryl groups may be substitutﬁd e.g. alkyl substituted
phenyl . [027] The at %et ohe di aryI am ne used in
accordance with the pre m—NdiRT| osure can be of a
structure ot her than t hat shown in the above fornul a
whi [OR6] s huherelnuR' ane Riieach gedepsndeniynnmialeepraisent s substituted
Thus, the at |east one diarylanine can be of a

or ghdubstiteitad syt grouprrevingoivdisieboub8tto abolitesBEar®Ba atoms. Non-
nitrogen has about 2 aryl groups attached thereto,
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about 1 to about 20 carbon atoms, hydroxy, carboxyl, and nitro, e.g., an alkaryl

group having from about 7 to about 20 carbon atoms in the alkyl group. The aryl

~ group may be, for example, substituted or unsubstituted phenyl or naphthyt, for

example wherein one or both of the aryl groups may be substituted with an alkyi

- such as one having from about 4 to about 18 carbon atoms. In embod iments, both

aryl groups may be substituted, e.g. alkyl substituted phenyl.
[027] The at least one diarylamine used in accordance with the present
disclosure can be of a structure other than-that shown in the above formula which

shows but one nitrogen atom in the molecule. Thus, the at least one diarylamine

~ can be of a different structure provided that at least one nitrogen has about 2 aryl

groups attached thereto, e.g., as in the case of various diamines having a

secondary nitrogen atom as well as two aryls on one of the nitrogens. The at least




secondary nitrogen atomas well as two aryls on one of
the nitrogens. The at | east 6 one diarylamne used in
this invention may have anti oxi dant properties in
lubricating oils. [028] The at |east one diaryl am ne
shoul d be oil soluble. Non-limting exanples of the
at |l east one diarylamne that may be used in this
di scl osure include: diphenylam ne, various alkylated
[
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met hyl| styryl di phenyl am ne (;)hen yl - al pha- napht hyl am ne,
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p-oriented styrenated di phenyl am ne, nonotetradecyld
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phenyl - al pha- napht hyl am ne, nonoheptyl di phenyl am ne,

phqm;dxernahﬂm@eshmnebaly&ﬁbh@ylﬁmmpj lutyidiphenivieetine,
butyl |l octyl al kyl ated di phenyl am nes, m xed

dibatidipheriy¥artine, ﬁidﬁysbé@@ﬂolr@rﬂmﬂmé %Etﬁﬁﬁ)heﬂyléﬁ%e

nonyl / ethyl al kyl at ed phényl am nes, ni xed
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nap%thﬁamln nme. C%haeptyqdf rllﬁénmpn?as pLor]rlcialnlthdestyrenated diphenylamine,
monotetradecyldiphenylamine, ditetradecyldiphenylamine, monooctyl phenyl-
| alpha-naphthylamine, monoheptyldiphenylamine, p-oriented styrenated
diphenylamine, mixed butyl/octyl alkylated diphenylamines, mixed butyl/styryl
alkylated diphenylamines, mixed nonyl/ethyl alkylated diphenylamines, mixed
octyl/styryl alkylated diphenylamines, mixed ethyl/methyistyryl alkytated
diphenylamines, octyl alkylated phenyl-alpha-naphthylamine, mixed alkylated
phenyl-alpha-naphthylamines, and combinations of these at varying degrees of
purity that are commonly used in the petroleum industry.

[029] Non-limiting examples of commercial diarylamines include, for

example, IRGANOX L0O6™, IRGANOX L57™, and IRGANOX L67™ from Ciba

Specialty Chemicals; NAUGALUBE AMS™, NAUGALUBE 438™ NAUGALUBE




exanpl e, I RGANOX LO6T"", | RGANOX L57TM and | RGANOX
L67T~" from Ci ba  Specialty Chem cals; NAUGALUBE
AMSTM NAUGALUBE 438TH, NAUGALUBE 438R TM , NAUGALUBE
438L TM, NAUGALUBE 500TM , NAUGALUBE 640Tm
NAUGALUBEG680TM , and NAUGARD PANA T11 from Cronpton
Cor poration; GOODRITE 3123 TM, GOODRI TE 3190X36 TM ,
GOODRI TE 3127 TM, GOODRITE 3128 TM, GOODRI TE 3185XJ

43BN™  BRORRITIBB na@xmmueﬁp@@ §@T31R|Q1<J@/IMBE 640™,
GOODRI TE 3191Tm and GOODRI TE 3192 TM from BF Goodri'ch
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0301 It is believed,
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way to nmeasure oxidation stability of a conposition
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whi ch 1's hereby I ncorporated by r ence Using this
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- less than about 40% by weight alkylcycloparaffins and a minor amount of at least
one diarylamine may be oxidatively stable. One way to measure oxidation stability
of a composition is for the composition to meet the standards for an oxidation test
which measures the change in the TAN (total acid number). An example of an
oxidation test is the MERCON® Aluminum Beaker Oxidation Test (ABOT), FMC BJ
: 10-4, revision 1, 2003, the disclosure of which is hereby incorporated by reference.
Using this test a composition comprising a major amount of a lubricating oil
qomprising less than about 40% by weight alkylcycloparaffins and a minor amount
of at least one diarylamine may have a change in the TAN of less than or equal to
5. The MERCON V® Aluminum Beaker Oxidation Test (ABOT) requires a

composition to have a change in total acid number of less than about 3.5. As a




of at |least one diarylam ne may have a change in the
TAN of less than or equal to 5. The MERCON V' P

Al um num Beaker Oxidation Test (ABOT) requires a
conposition to have a change in total acid nunber of

| ess than. about 3.5. As a 8 further exanple, the G M
| DEXRONO - 111, H Revision, ATF @ VIN 10055, oxidation
test, Cctober 2003, the disclosure of which is hereby
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additive in the appropriate proportions, thereby
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Exanpl es of at | east one additive which may be used

to pther tents. Boeseapxidationtand oydling tesis ade desoribadtis detail in the
detergents, antioxidants, carrier fluids, netal

apnelad:it(iof/ﬂ‘teahanuajyes, nar kers, corrosion i nhi bi tors,
bi oci des, antistatic additives, drag-reducing agents,
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dea&!vatorg, dyes, markers, corrosion inhibitors, piocides, antistatic additives,
drag-reducing agents, demulsifiers, dehazers, anti-icing additives, anti-knock
additives, anti-valve-seat recession additives, lubricity additives, combustion
improvers, cold flow improvers, friction modifiers, antiwear agents, antifoam
agents, viscosity index improvers, antirust additives, seal swell agents, metal
deactivators, and air expulsion additives.

[032] In selecting at least one additive, one should ensure that the

selected additive is/are soluble or stably dispersible in the additive package and
finished composition, are compatible with the other components of the

composition, and do not interfere significantly with the performance properties of




sel ected additive is/are soluble or stably dispersible
in the additive package and finished conposition, are
conpatible with the other conponents of the
conposition, and do not interfere significantly with
the performance properties of the conposition, such as
inproved oxidative stability, needed or desired, as
applicable, in the overall finished conposition. [033]
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as the viscosity characteristics of the base fluid
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the finished fluid, the service conditions for which

mayhef Eourss asithel lubibars ot iteéiended, and the performance
characteristics desired in the finished fluid. [0351
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desired in the finished fluid, the service conditions for which the finished fluid is
int_ended, and the performance characteristics desired in the finished fluid.

[035] it will be appreciated that the individual components employed can
be separately blended into the base fluid or can be blended therein in various
subcombinations, if desired. Ordinarily, the particular sequence of such blending
steps may not be crucial. Moreover, such components can be blended in the form
of separate solutions in a diluent. According to various embodiments, however,
the additive components may be blended in the form of a concentrate, as this

Simpliﬁes the blending operations, reduces the likelihood of blending errors, and
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the additive conponents may be blended in the form of
a concentrate, as this sinplifies the bl ending
operations, reduces the likelihood of blending errors,
and 10 takes advantage of the conpatibility and
solubility characteristics afforded by the overal
concentrate. [036] According to various enbodi nents,
the transmi ssion fluid conposition nmay be used in the

taltdsoabantee0st tAE c@nip%hbﬁ{y%ncﬁé&tﬁblﬁlg chArdttdritifs Srorded ba/ the
converter. [037] Moreoveér ricating conposit

ovgﬂl&%céﬁﬁ&el navariety of oils to lubricate any
nac inery, such as in gear oils and engi ne oils.

S d fluid
add ﬁ oAg%&é% Wa'i-@ﬁf,gx' tl O ﬁﬁﬁlaéﬁ”v\%ucl"ﬂﬁm:n by
an el.ectric,_notor %r 450 ho th aj r bei ng, bubbl ed
cofRegligH mavhe PG in e ransissen ewa vRoles suigh ¢ inve orave

TAN of the used oil was nmeasured and conpared to the
%f the fresh oil. [039) In the cycling test a
fluid was added to an automatic transm ssion which

was [ vMeregyvesthe hdhricating nemppaitie ninsay ks usersincy carialy of
fromfirst to fourth gear 32,000 tinmes. At the end of
oils teelubdcdlo @nyyuaasnerzestiohisin deze oils add @nbineasils.
nmeasured and conpared to the TAN of the fresh oil.
[040] A GC-Ms technique was used to determ ne the
conposition of the base oils used to fornul ate
~automatic transmssion fluids. Using this technique,
the percent of nono- and tetra cyclo paraffins in the
was determned. See 1. Dzidic, H A Petersen,
E—xlg!‘mﬁvi%%dsmrth and H. V. Hart, "Townsend Di scharge

t[rO'Iig] In the oxidation test, a fluid was added to an automatic transmission
which was driven by an electric motor for 450 hours with air being bubbled through
the fluid. At the end of the 450 hr test, the TAN of the used oil was measured and
compared to the TAN of the fresh oil.

[039] In the cyciing test a fluid was added to an automatic transmission
which was driven by an engine. The transmission was cycled from first to fourth
gear 32,000 times. At the end of the 32,000 cycles the TAN of the used oil was
measured and compared to the TAN of the fresh oil.

[040] A GC-MS technique was used to determine the composition of the
base oils used to formulate automatic transmission fluids. Using this technique,
the percent of mono- and tetracycloparaffins in the fluids was determined. See |.
Dzidic, H.A. Petersen, P.A. Wadsworth and H.V. Hart, "Townsend Discharge Nitric

Oxide. Chemical lonization Gas Chromatography/Mass Spectrometry for

11




Oxi de Chem cal 1onization Gas Chronat ography/ Mass
Spectronetry for 11 Hydrocarbon Analysis of the Mddle
Distillates", Analytical Chem stry, 64, 2227, 1992,
the di sclosure of which is hereby incorporated by
reference. [041] It is known that diarylam nes can

i nprove the oxidative stability of oils and that

di aryl am nes may be nore affective in Goup Il than
HydfsuePbdn ﬂ\hh sisCf théM:Ml@@ﬁé.tnilate%“tA W&{Tt%em:ét 64 2227,
Lubricant Additives : Chem stry and Appl i cat

R SRR LS A S "

i nc r,en Furt hernore, .t he | dati
SRR ke ﬁ]?gfi'% U G4 pTROR g osiam'ﬂetv of
and t|r|n condensed
| °"%9e?§*5§ﬂm e iy B ot Seciig irowp Y thamBreup Wik C.
_ "The Influence of Chem cal
A. E{'Q%t M'Oéﬁaf%é iprybricant AdditivesrfCheraiste apd dipplicatiss,
dr ocr acked Basest ocks and Pol yal phaol efi ns”
ed’ﬁd}bggﬁﬁllﬂgg Badrink, Maroe!l Dakker, hac.i Newl Yk 2e0f)itherdisolosure
Tri bol ogy, Esslingen, Gernmany, 2000, the disclosure
of whichhis bereby iheorptratéchbp referemiced Fuytheehere tteeoxifl ] stability
However, the exanples in the follow ng table show that

of dihmay GopPARLF i CMCERrATIOSHRL QBabRf drid'gnd MulthRgRdP8ensed
oil may be a factor relating to oxidation control in

cydld;f’d}éﬂhﬁrh Qﬁ oll@Fé Pedift@dt WA, @al‘t@rl\ﬁ% A r&owqﬂﬁaﬁh' %fhe

monocycl oparaffins, tetracycl opara I'ns an

Inflgbﬁéé’ bfaﬁh lcaf Qﬁg!:tyé‘gn t agﬂw?al%%%sﬁ’%cgﬁq%ﬁWr%ér? 88 of

may neet e OXI ive s y Tequ

AL e B Ak b T o
Int%ggféoqﬂq p%floqmum on T'r_i&)c\ms)gy, éé’sﬂl%&? t(ggrmvgrﬁyr,] 2%06;r the%lslcllosure
of which is hereby incorporated by reference.

[042] However, the examples in the following table show that the
concentration of monocycloparaffins in the base oil may be a factor relating to
oxidation control in transmission tests and that a range of concentration of
monocycloparaffins, tetracycloparaffins and diarylamine, resulting in many
.possible formulations, may meet the oxidative stability required in transmission
tests.

[043] In the following Table, Examples A and B were formulated with a

Group | base oil and Examples C-H were formulated with a Group Il base oil.

Example | DPA | % monocyclo- % tetracyclo- dTAN dTAN GM
wt.% | paraffin in base oil paraffin in base GMOT | cycling test
oil <325 |<2.00
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Exanpl eDPA% monocycl o- % tetracycl o- dTANDTAN GM

wt. Y%paraffin in base oilparaffin in base@GVOTcycling
test oil< 3.25<2.00 12 A0.5031. 32.72.953.50

BO. 5031. 12. 64. 433. 26 C0.5028.41. 32.151. 03

DO. 5028. 71. 51. 940. 87 EO. 5030. 01. 11. 920. 91

FO. 5027.12.83.511. 17 Q0. 4023. 40.81. 021. 35

HO. 2529. 91. 72. 723. 04 [ 044] Conparati ve exanples A and

A B showgtde | @Y and GM cycliing dTAN reSul3 §57 or[5%p

B oil's ¢oé@imqng about 0.5 WZgDPA W T Dasg 8T 355

C conbi rl@ts(j) $g, £ 0Nt arm g o4 §l hrarm—about ;‘21@“ $1_03

monoc | [ ms—and——rore afm—abotut 215 0
DLCLI az‘g:i[) [2%7:‘ Beth—ai '5 f-ail-ed—the 1{ N 0.87
E al

D 1 | IIO T
¥ CU|U|| } %D - t-he GM r\yr\l !1] test and.lch ar a Qa\ga
F. exanp! 20 the dTAN rdd@renents forl 3.6 GM

G
[
{
f
(i

In\/pnt Q 2dafhles C. D E. Qi&d G show t hat.02f the35

Hwt . % mBscy@Pdbaraffins inlthd base oil |cOADi na} 3.04

is less than about 30 and if the wt.%
t et [GHey c| GpmpafdtiveexampléeAsndiBshab e GMOT and GViecycling
conmbined with oils containing at | east about 0.40 w. %

dTBRAeshiefopass g coTtaNINEabbItD. @WA@PAW%&\Q& apéélnbuhsnons
GMOT and GM cycling test. Conparative exanple F s

cokiting PRI OO SEE A AT L Bhatpu 2
wt. NI} Qoparaffins. Both oils failed the dTAN requirement for the GM cycling
test and comparative example B fails the dTAN requirements for the GMOT.
Inventive examples C, D, E, and G show that if the wt.% monocycloparaffins in the
base oil combination is less than about 30 and if the wt.% tetracycloparaffiné is
less than about 2.0 and are combined with oils containing at least about 0.40 wt.%
DPA then passing dTAN results are achieved in both the GMQT and GM cycling
test. Comparative example F shows that if an ATF containing a base oil
combination containing less than about 30 wt.% monocycloparaffins and more
than about 2.0 wt.% tetracycloparaffins is formulated with about 0.50 wt.% DPA

“then the oil has higher dTAN values in the GMOT test. Finally, comparative
example H shows that if an ATF containing a base oil combination containing less
than about 30 wt.% monocycloparaffins and less than about 2.0 wt.%

| tetracycloparaffins is formulated with about 0.25 wt.% DPA then the oil has higher

dTAN values in the GMOT and GM cycling tests than the invention examples and

fails the dTAN requirement for the GM cycling test. Comparative examples F and

H also show that not all Group i1 base oils can meet the dTAN requirement for
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than about 2.0 w.% tetracycloparaffins is fornul ated
with about 0.50 wt.% DPA then the oil has higher dTAN
values in the GMOT test. Finally, conparative exanple
H shows that if an ATF containing a base oil

conbi nati on containing |l ess than about 30 wt.%
nmonocycl oparaffins and | ess than about 2.0 wt. %
tetracycloparaffins is fornulated with about 0.25 wt. %

boPPhet GRIOT &% GM ch@ingheshaid thﬂﬁé@ée\@'ﬁb%&blé‘cérh@mﬁm_s of

and GM cycling tests than the invention exanples and

v TN o Rl S SHAPO gl

Sk g R Hg b
o LA ARG S0

A ot S o S i

. skilled in the art from consideration of the
inveptien fliselgsed heea Brinintendeddhat the spenifieatioroand exampissde
herein. It is intended that the specification and
- considerpti@s exemptaysintie véth abueseopd ang spinit yf thei ibverdiohrbsing
scope and spirit of the invention being indicated by
indidated by treviohlgwinhalaims. 14 WHAT IS CLAIMED IS 1. A
| ubricating conposition conprising a major anount of
l ubricating oil conprising | ess than about 40% by
wei ght al kyl cycl oparaffins, and a m nor anount of at
| east one diarylamne. 2. The lubricating conposition
according to Caim1, wherein the |ubricating
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oil is a paraffinic oil. 3. The lubricating

conposition according to Claim1l, wherein the -

al kyl cycl oparaffins are selected fromthe group

consi sting of nonocycl oparaffins and

tetracycloparaffins. 4. The lubricating conposition

according to Caim3, wherein the nonocycl oparaffins

are present in the conposition in an anount of |ess

t han about 30% by weight relative to the total weight
WHIATtIBeClcAiMER 1% on. 5. The lubricating conposition

according to Caim3, wherein the tetra cycl oparaffi

ns dr A lubesatirig compdetticoegmpiidinga majoaamapLsitiubicdting il

than about 2.0% by weight relative to the total

- compiriging 168s thae HRIPASYt byoReight alifﬂ@yélé'@éﬁaﬁfﬁ‘fs' Q@d a minor amount
conposition according to Claim1, wherein

of bHIRaLEAd Bidryl@hlneconpri ses | ess than about 30% by
wei ght m)nocycl oparaffins and | ess than about 2.0% by

viei QE:TthﬁB ﬁb%ﬁ{(p%f [tlpgﬁqcﬁslld?riéqtée?légp lh%ﬁédﬁ‘ he lubricating

ccordl ng to aim1l, wherein the at | east
Ouisf?g%%%ﬁj@gg ' ne is present in the conposition in an
nt_ of | east about 0. 40% weight relative to
¢ hedt ofl 'l«%@?@tmg CRAMpQRAt lﬂgich Claj) ' whatein the

| ubricating conposition accordl ng to Caim1, wherein
alkyleyclaparagiing aresilecirdirgmdhe geoupscansistinged ntormoyclparafiin

group consisting of di phenyl am ne, al kyl at ed
anditgiranyglopaiafins. 3- hydr oxydi phenyl ani ne,

N- phenyl - 1, 2- phenyl enedi am ne, N

phedy Thé |dbritading lcempabitioh aecoraigabutizing Bplaswimiane,

butyl di phenyl am ne, d ibutyld iphenyla m ne,
moreBRAcataHins e Présentlinthe c@fiposHioR N BNl MU of less than about

30% by weight relative to the total weight of the composition.

5. The lubricating composition according to Claim 3, wherein the
tetracycloparaffins are present in the composition in an amount of less than about
2.0% by weight relative to the total weight of the composition.

6. The lubricating composition according to Claim 1, wherein the lubricating
oil comprises less than about 30% by weight monocycloparaffins and less than
about 2.0% by weight tetracycloparaffins relative to the total weight of the
composition.

7. The lubricating composition according to Claim 1, wherein the at least
one diarylamine is present in the composition in an amount of at least about 0.40%

by weight relative to the total weight of the composition.
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di octyl d i phenyl a m ne, nonononyl di phenyl am ne,

nonyl di phenyl am ne, di nony[ di phenyl am ne,

hept yi di phenyl am ne, di heptyi di phenyl am ne,

met hyl st yryi di phenyl ami ne, phenyl - al pha- napht hyl am ne,
phenyl - bet a- napht hyl am ne, di heptyi di phenyl am ne,
p-oriented styrenated di phenyl am ne,

nonot et r adecyl di phenyl am ne,

di t & TaAdagbHcAting ebbasHtiBs actBaRRChCiairh ¢ NWherein the at least
al pha- napht hyl ani ne, nmono heptyl°d i phenyl a m ne,

o BEAREA € 208 18 AUEBKLARL A of¥fiamine ket
. . di. phenyl am Jxed Lo
ditrifaribt Sy o R NG 2 p s Eediamine, N
octyl /.styr al.kyl.at ed di phenylam nes, m xed .
Ph&{‘)ﬁ‘ﬁ A 469?9'@ '"%uW%tf%@%b%ﬂ%wmeahymph%mme-
qal ky] %t ed phenyl - al pha- napht hy] am ne, m xed al kyl at ed
- di ﬂﬁsﬂ savfa&%m@@cmmpm@mm@@; oglylgirhenyianipe.ons
thereof. 9. A nmethod for inproving the oxidative
dieptydiphenylamines mansncoddiphgnylaorims sionyidipheoyiamise,ng
including in the lubricating conposition a lubricating
~ direinyldiglemytansineghe ptgldiphbaytamires kgl tiphaey giine,

al kyl cycl oparaffins and at | east one diarylamne. 10.

methgstyefidipHemgaaind, poei-aldri-naghthyBeisl, phbhpalet-east

one diarylamne 1is present in the conposition in an

‘napRPyRImiRE, cﬁﬁeﬁtﬁl@ﬁihfeﬁ?ﬁ%n&-rﬂ@ﬁ’érﬁéd @.ﬁ)@iﬁtﬁﬁ?ﬂ%@&%ﬁnﬁ@

he total weight ‘o e corposi tion. met had
AERSERED helYT MSHEL SRl HorBPEw ey
S R TR T
bR M Ry R SR aEs! Gobanamisss aixed butyistyry
~ alkylated diphenylamines, mixed nonyl/ethyl alkylated diphenylamines, mixed
octyl/styryl alkylated diphenylamines, mixed ethyl/methylstyryl alkylated
diphenylamines, octyl alkylated phenyl-alpha-naphthylamine, mixed alkylated
~ phenyl-alpha-naphthylamines, and combinations thereof.

9. A method for improving the oxidative stability of a lubricating
composition comprising including in the lubricating composition a lubricating oil
comprising less than about 40% by weight alkylcycloparaffins and at least one
diarylamine.

10. The method according to Claim 9, wherein the at least one diarylamine

is present in the composition in an amount of at least about 0.40% by weight

refative to the total weight of the composition.
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di butyi di phenyl am ne, nonooctyi di phenyl am ne,

octyl di phenyl am ne, dioctyld iphenyla m ne,

nonononyl di phenyl am ne, nonyl d i phenyla m ne,

di nonyl d i phenyla m ne, heptyld iphenyla m ne,

di heptyi di phenyl am ne, nethyl styryi di phenyl am ne,

phenyl - al pha- napht hyl am ne, phenyl - bet a-

napht hyl am ne, di heptyl di phenyl am ne, p-oriented

st yneahe thethdth@eor@ifiy 16 Claim 9, wherein the at least one diarytamine
nonot et r adecyl di phenyl am ne,

is %Ié&b& %ﬁ?ﬁeddfrBhﬁ %h@iﬂlﬁt?of Gﬁ?ﬂér&ﬁérﬁlneo UQFBUS alkylated

al pha- napht hyT am ne, noroh enyl am n

dl[ﬁl ﬂ&lﬁfrﬁ %@m&m&g@ (ﬁérﬁlgﬁgeﬁ a{ﬁ'fgngﬁ 2mﬁég|glenedlamlne N-
B e
d'bé'fsﬂ%' palEine: oS PATBITag g iTHEIne 1 y

| at ed phenyl - al pha- napht hyl am ne, m xed al kyl ated
%%ﬁg‘newﬁm@en mﬁlpﬁmdmpﬁ@aylaw convdiphengaminger eof .
12. The nmethod according to Claim9, wherein the
dingniilinteoylamiae. dfeptyldiphenylamine diteptyidiphenyiemigieoup
consi sting of nonocycl o paraffins and

methetistaoidiplegrafahihie nphenyl-3lphBheaptihyiaciras pheolagtd-o
C aim 12, wherein the nonocycl oparaffins are present

_napmhylbmm@ mﬁ@wwi@nehwam@rﬁa@mnt@a s{y?éﬁatédl‘ arbhéhﬁﬁhu?@%

by weight relative to the. total weig

moﬁ@fﬂ@r%%!b&j{@fbheﬁ laffhe, m%trgﬁééf‘mﬁ rﬂin@grﬁoﬂo&@ ﬁﬁ%@i

wherein the tetracycdlo para e pf esen
S T M A e
 nfRBRAT Fhod B IR A D2 2 s
alk g{%f %9hen grtntnrégnr?l? e%l r?cpn?/rllg{hfyi glﬁylgtne% (liigﬁgny}lgrgl?]egb%&ed
octyl/styryl alkylated diphenylamines, mixed ethyl/methylstyryl alkylated
diphenylamines, octyl alkylated phenyl-alpha-naphthylamine, mixed alkylated

phenyl-alpha-naphthylamines, and combinations thereof.

12. The method according to Claim 9, wherein the alkylcycloparaffins are

. selected from the group consisting of monocycloparaffins and tetracycloparaffins.

13. The method according to Claim 12, wherein the monocycloparaffins are
present in the composition in an amount of less than about 30% by weight relative

to the total weight of the composition.
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wei ght tetracycloparaffins relative to the total

wei ght of the conposition. 16. A nethod for

| ubricating an engine, conprising lubricating said.
engine wth the lubricating conmposition of Claim1.

17. A transm ssion fluid conprising a major anount of

a lubricating oil conprising | ess than about 40% by

wei ght al kyl cycl oparaffins, and a m nor anount of at

| eadd. Ghe roéthby lagobrkng HBCIairha 2f Whbfbi HEPRSatY@Gparaffins are
according to Claim17, wherein the lubricating oil is

présepl el ddhfpdaition id%n aFH@uﬁt:dEil%SQHlaiﬁ’%b&ti .D"/naﬁmtee@h? Eolative

to daim17, wherein the alkylcycloparaffins ar

to B BEl i rg?gt*é‘gorﬂbgéln@pr?ony sting of

nonocycl o I ns tetra cyclo paraffins. 20. The

flui Ny rdiRg. t aim 19 erein.the .
rondgy SPERIRhbY A 6 Slin . i8R heunbaSH Fiathl dimerises
an, amount, .of | ess .t han about 30% Db ight relatiyve
et IngabRY % R e Gno SR clopRERItns Heshess han oy 2,0% by
¢ osition according to Claim19, wherein the
Wef@ﬁn?%taﬁwesaﬁﬁfmﬁ redatlyedo the tntahweight ofdhe sameesitiven i n
an anount of |ess than about 2.0% by weight relative
t o 1heAtpethod e lyhricatingtareergingoxinmprising [Wrigatingréaid engine
fluid conposition according to Claim17, wherein the

with dihe lubsitating cerhpositorpof €kdmliess t han about 30% by
wei ght nonocycl oparaffins and | ess than about 2.0% by

wei ght Attﬁrfsﬁﬁsmd)mﬂaiﬁﬁfo_fﬂml‘siﬁzg?é fidjorearhOurtst d 10bAtating oil
wei ght of the conposition. 23. The fluid conposition

compRANGIed than &baiitadel bywhs Iﬁﬂ'é]kﬁlﬁgcl arhfRs a8 minor amount

diarylam ne is present “in e conposition In an anbun

of &Hfle&¥t dnBfidryARAHL, O- 40% by

18. The fluid composition according to Claim 17, wherein the lubricating oil
is a paraffinic oil.

19. The fluid composition according to Claim 17, wherein the
alkylcycloparaffins are selected from the group consisting of monocycloparaffins
and tetracycloparaffins.

20. The fluid composition according to Claim 19, wherein the
monocycloparaffins are present in the composition in an amount of less than about
30% by weight relative to the total weight of the composition.

21. The fluid composition according to Claim 19, wherein the
tetracycloparaffins are present in the composition in an amount of less than about

2.0% by weight relative to the total weight of the composition.
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wei ght relative to the total weight of the
conposition. 24. The fluid conposition according to
Caim17, wherein the at least one diarylamne is
sel ected fromthe group consisting of diphenylam ne,
vari ous al kyl ated di phenyl am nes,

3- hydr oxydi phenyl am ne, N- phenyl -1, 2-

phenyl enedi am ne, N-phenyl -1, 4- phenyl enedi am ne,

nmongp U%bGluW@cﬂ%b@é”ﬁmﬂ?accd?Hh? Wigkanyr Qvl*i@r@ﬁl the lubricating oil

'di but yl'di phenyl am ne, nonooctyl di phenyl am ne,

coﬁfbh%églegggl ! enytfl%O%'bS?% %Q'Wéﬁ%%ms and less than about

nonononyl am ne

2.6;%3 %gwagﬂgﬁgﬁgﬁq%ﬁr%@ns E@?{%ﬁ tg)ttﬁ?gc?té' @ﬁ?f)%tﬁ\erpgmposmon.

BEE% Tﬁs?‘ ‘gﬁﬁhth 'am@fd'agﬁ%ﬂa)m HiRreiRihe at least one

-oriented st renat ed di phenyl am ne
AWing s essntin Bwpggﬁitp@ in"an amount of at least about 0.40% by

d| t et radecyi di phenyl am ne, nonooctyl

wejght rglativa torihe fielghwhighbef the, compesitiept y| di phenyl ani ne,
p-oriented styrenated di phenylam ne, m xed
but ¥4./ dbe fLidaddoypetitiosh aiqohding k@ iaimst 7, wheedin the at least one
butyl /styryl al kyl ated di phenyl am nes, m xed

diangayineds Rglectdddyomting Ebtrﬁmlshs%ﬁgrdﬂ%hphelﬁy%ﬂﬂne various
octyl/styryl al kyl at ed di phenyl am nes, m xed

tyl
A E Eo o

B e T ——
. he .f.l.ui d
oudiehBhe bRV Bk e B E Jeh et P EruaR i 1 ¢
ook RREHBEHSE ot brendRtin sk i anes, anc
ids wused in dual clutch transm ssions. 26. The

"Ow’ﬂplaﬁfaféﬁm% gingryldbsnyamine. dieptddinhernrylamine, her

nPrl Si nlg at | east _
dlhept diphenylamine, methylstyryldiphenylamine, phenyl-alpha-naphthylamine,

phenyl-beta-naphthylamine, diheptyldiphenylamine, p-oriented styrenated
diphenylamine, monotetradecyldiphenylamine, ditetradecyldiphenylamine,
monooctyl phenyl-alpha-naphthylamine, monoheptyldiphenylamine, p-oriented
styrenated diphenylamine, mixed butyl/octyl alkylated diphenylamines, mixed
butyl/styryl alkylated diphenylamines, mixed nonyl/ethyl alkylated diphenylamines,
mixed octyl/styry! alkylated diphenylamines, mixed ethyl/methylstyryl alkylated
diphenylamines, octyl alkylated phenyl-alpha-naphthylamine, mixed alkylated

phenyl-alpha-naphthylamines, and combinations thereof.
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one additive selected fromthe group consisting of

di spersants, detergents, antioxidants, carrier
fluids, netal deactivators, dyes, narkers, corrosion

i nhibitors, biocides, antistatic additives,
drag-reduci ng agents, demulsifiers, dehazers, anti-
icing additives,. anti-knock additives, anti-val ve-seat
recession additives, lubricity additives, conbustion

i mprey aite, ﬂmb@inbbmon gescRgo dlainel 7 %éfem the %ﬁi
anti wear agent S, anti f oam agent S, Vi Scosi ty I ndex

cohﬂi@‘sﬁ%ﬁ i$ sel@bfel Tkhh tﬁ'éd&bht)\é%ﬁ&sﬁ bt §N‘t‘8§‘gt;? %ﬂ@?ﬂ%fjfm fluids,

netal deactivatdrs, and a expu on a ives

co?‘iﬁﬁcl{ s ﬁ/ \Fé?ﬁﬁfé ﬁ%rﬁkgwgsr,hbé zllﬂaﬂé] 'nﬁgi tg%lﬂ%l&%# ?pil RSLS fuids

aimdl7. 28. A nethod for inproving
us%iﬁﬁé&él%té&a HBF?WP?"’Eanpr. SI ng providing to an engine

[ | a lubricating oil

%51 3{@3!“}) an on co ng /Mw,g‘mhergcomprising at least
_ aI kyl cycl opar affl ns and at | east one diarylam ne. 29.
On%aﬁlﬁttlﬁeéemfeci frgndhe atpupsansisting of disperdanys, detasgentsng

roviding to a transmission a fluid conmposition
an &Miﬁﬂt&l gagrier fluids, ineetal depctivators yes sharkers <oribbian inhibitors,

about 40% by wei ght a |kyl cyclo paraffins and at

biocelest antistatiti additives] deg-r3ducify aaedts, demutamasddhizers, anti-

conposition conprising a lubricating oil conprising
icirgesdditivesn aﬁ@@ﬂbc%@&@l%s\’\@hﬂﬁbiv@é@é‘t Fékfés@i%ﬁ%fdfﬂv% 8Bty
at | east one diarylam ne. . The additive
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27. A vehicle comprising a transmission, the transmission including the
transmission fluid composition according to Claim 17.

28. A method for improving oxidative stability comprising providing to an
engine a fluid composition comprising a lubricating oil comprising less than about
40% by weight alkylcycloparaffins and at least one diarylamine.,

29. A method for improving oxidative stability comprising providing to a
transmission a fluid composition comprising a iubricating oil comprising less than
about 40% by weight alkylcycloparaffins and at least one diarylamine.

30. An additive concentrate composition comprising a lubricating oil
comprising less than about 40% by weight alkylcycloparaffins and at least one

~diarylamine.
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demul sifiers, dehazers, anti-icing additives,
anti-knock additives, anti-valve-seat recession
additives, lubricity additives, conbustion inprovers,
cold flow inprovers, friction nodifiers, antiwear
agents, antifoam agents, viscosity index inprovers,
antirust additives, seal swell agents, netal
deactivators, and air expulsion additives. 32. A
confésiThecenlditveronsemnteata corpoisitiohigtgo@ing 1©aDRIMh SONAIrther
| ess than about 40% by wei ght al kyl cycl oparaffins and

cofiprisingsdt |yt ofle atiitivgsBRctad o RitRe hRRIp &RRIREARL Of ARpersants,
neets the standards for an oxidation test neasuring a

defdgoas, atiokRladts, _céﬁiéeg ﬂ[]id%bﬁ{e_tai%éﬁgﬁc ﬁg@’ﬁ 'n%ég?als,

according to Caim 32, whereint
0B RS TG, DociF85. SrBRRRdiRVES B g ieliange
dohByRefdosfihis, AN pAObFEE arikhodh e iatplysgsat
in total . acid nunber is |ess than about 2.0. 36. A
req;agmo&aéildg[yﬁﬁ,rlpgm(}ﬁg g |V@§n%§pﬁt@ﬁr 'W%rﬁ?’q Howjimpravers,
fricgishﬁrgzdifje@g,r; %b%aébg@tts{ ggt?fgaéﬁ?llﬁ(g@? %%::L@ i?ige)tc ?rslprovers,
antirust additives, seal swell agents, metal deactivators, and air expulsion
additives.
32. A composition comprising a lubricating oil comprising less than about
40% by weight alkyicycloparaffins and at least one diarylamine, wherein the
composition meets the standards for an oxidation test measuring a change in total
acid number.
33. The composition according to Claim 32, wherein the change in total
acid number is less than or equal to about 5.
| 34. The composition according to Claim 32, wherein the change in total
acid number is less than about 3.25.
35. The composition according to Claim 32, wherein the change in total
acid number is less than about 2.0.
36. A vehicle comprising the composition according to Claim 32.

37. An automatic transmission comprising the composition according to

Claim 32.
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