PONER TRANSM TTI NG FLUI DS AND ADDI TI VE COMPCSI TI ONS This invention rel ates
to nmethods of fornulating power transmtting fluids and additive

conposi tions havi ng enhanced wear protection and anti-shudder durability.
An additive of the present invention includes a dispersant, an

antioxi dant, an anti-foam agent, and a di hydrocarbyl hydrogen phosphite.
Background Autonotive power transm ssion fluids are called upon to provide
specific frictional properties under very demandi ng conditions of
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per f or ma@g@addt®n! iRfhediakely noticeable to the vehicle operator. Such effects may include
unacceptably long or short gear shifts, vehicle shudder or vibration, noise, and/or harsh
shifts (““gear change shock™). Thus, there is a need for transmission fluids that undergo
minimal frictional changes under conditions of high temperatures and pressures. Such
fluids would minimize equipment and performance problems while maximizing the
interval between fluid changes. By enabling smooth engagement of torque converter and
shifting clutches, these fluids would minimize shudder, vibration, and/or noise, and in
some cases improve fuel economy, over a longer fluid lifetime.

Friction modifiers are used in automatic transmission fluids to decrease friction
between surfaces (e.g., the members of a torque converter clutch or a shifting clutch) at
low sliding speeds. The result is a friction vs. velocity (u-v) curve that has a positive
slope, which in turn leads to smooth clutch engagements and minimizes “stick-slip”
behavior (e.g., shudder, noise, and harsh shifts). Many conventional organic friction
modifiers, however, are thermally unstable. Upon prolonged exposure to heat, these

additives decompose, and the benefits they confer on clutch performance are lost.



Summary of the Drawings Figure 1 illustrates the results of the friction
curves obtained fromthe Falex | ow speed friction apparatus for fresh and
artificially aged (1SOT) oils of an enbodi ment described herein; Figure 2
illustrate the results of the friction curves obtained fromthe Falex | ow
speed friction apparatus for fresh and artificially aged (1SOT) oils of a
conparative exanple described herein; and Figure 3 illustrates the results
of the friction curves obtai nédmn f the Iratvimgs Bl ock-on- Ring test of an

enbodi nent and. a conparative ex | e descri bed herei.n. tajl ed Description
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dihydrocarbyl hydrogen phosphite. The additive composition may be combined with a
base oil to provide a power transmitting fluid. The additive composition acts as a
phosphorous source for enhanced wear protection performance and also as a friction
modifier for enhanced anti-shudder durability.

Embodiments of the present disclosure provide unexpected dual functionality of
both enhanced wear protection and friction modification for anti-shudder durability and
performance.

As used herein, a “power transmitting fluid” or “transmission fluid” may include
a lubricant useful for contact with gears involved in the transmission of mechanical
energy, including in transmissions with a slipping torque converter, a lock-up torque
converter, a starting clutch, and/or one or more shifting clutches. Such transmissions
may include a three-, four-, five-, six-, or seven-speed transmission, or a continuously
variable transmission (chain, belt, or toroidal disk type). The fluids are also suitable for
use in manual transmissions, including automated manual and dual-clutch transmissions.
A power transmitting fluid or transmission fluid may include a finished fluid, i.e., a base

o1l combined with an additive composition.



A power transmtting fluid or transmssion fluid may include a finished
fluid, i.e., a base oil conbined wth an additive conposition. 2 Reference
is made herein of the term"enhanced" in the context of wear protection
performance and/ or anti-shudder durability. The term "enhanced"” neans an
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phosphorus-containing dispersants.

Polyamine succinimides in which the succinic group contains a hydrocarbyl
~ substituent containing at least 30 carbon atoms are described for example in U.S. Pat.
Nos. 3,172,892; 3,202,678; 3,216,936; 3,219,666; 3,254,025; 3,272,746; and 4,234,435.
The alkenyl succinimides may be formed by conventional methods such as by heating an
alkenyl succinic anhydride, acid, acid-ester, acid halide, or lower alkyl ester with a
polyamine containing at least one primary amino group. The alkenyl succinic anhydride
may be made readily by heating a mixture of olefin and maleic anhydride to, for
example, about 180-220 °C. The olefin may be a polymer or copolymer of a lower
monoolefin such as ethylene, propylene, 1-butene, isobutene and the like and mixtures
thereof. In one example, the source of alkenyl group is from polyisobutene having a gel
permeation chromatography (GPC) number average molecular weight of up to about
10,000 or higher, or alternatively in the range of about 500 to about 2,500, or further
alternatively in the range of about 800 to about 1,200.
As used herein the term "succinimide" is meant to encompass the completed
reaction product from a reaction between one or more polyamine reactants and a

hydrocarbon-substituted succinic acid or anhydride (or like succinic acylating agent), and



per nmeati on chromat ography (GPC) nunber average nol ecul ar wei ght of up to
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Hydrocarbyl polyamine dispersants that can be phosphorylated are generally
produced by reacting an aliphatic or alicyclic halide (or mixture thereof) containing an
average of at least about 40 carbon atoms with one or more amines, preferably
polyalkylene polyamines. Examples of such hydrocarbyl polyamine dispersants are
described in U.S. Pat. Nos. 3,275,554; 3,394,576, 3,438,757, 3,454,555; 3,565,804;
3,671,511; and 3,821,302.

In general, the hydrocarbyl-substituted polyamines are high molecular weight
hydrocarbyl-N-substituted polyamines containing basic nitrogen in the molecule. The
hydrocarbyl group typically has a number average molecular weight in the range of about
750 to about 10,000 as determined by GPC, more usually in the range of about 1,000 to
about 5,000, and is derived from a suitable polyolefin. Some hydrocarbyl-substituted
amines or polyamines are prepared from polyisobutenyl chlorides and polyamines having
from about 2 to about 12 amine nitrogen atoms and from about 2 to about 40 carbon
atoms.

Mannich polyamine dispersants which can be utilized in forming the
phosphorylated ashless dispersant are a reaction product of an alkyl phenol, typically

having a long chain alkyl substituent on the ring, with one or more aliphatic aldehydes
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Mannich base dispersants that may be used are Mannich base ashless dispersants
formed by condensing about one molar proportion of long chain hydrocarbon-substituted
phenol with from about 1 to about 2.5 moles of formaldehyde and from about 0.5 to
about 2 moles of polyalkylene polyamine.

Polymeric polyamine dispersants suitable for preparing phosphorylated ashless
dispersants are polymers containing basic amine groups and oil solubilizing groups (for
example, pendant alkyl groups having at least about 8 carbon atoms). Such materials are
illustrated by interpolymers formed from various monomers such as decyl methacrylate,
vinyl decyl ether or relatively high molecular weight olefins, with aminoalkyl acrylates
and aminoalkyl acrylamides. Examples of polymeric polyamine dispersants are set forth
in U.S. Pat. Nos. 3,329,658; 3,449,250; 3,493,520; 3,519,565; 3,666,730; 3,687,849; and
3,702,300.

The dispersant may be added to a base oil or included in an additive package.

The formulation of an additive composition may include about 0.4 wt. % to about 40 wt.
% of dispersant. The formulation of a transmission fluid may include about 0.1 wt. % to

about 10 wt. % of dispersant.
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to about 3.0 wt. % of antioxidant.

C. Anti-Foam Agent

Foam inhibitors form one type of inhibitor suitable for use as inhibitor
components in the transmission fluids and additive compositions. These include
silicones, polyacrylates, surfactants, wetting agents, and the like. Combination of two or
more of the listed anti-foam agents can be used to meet a targeted level of performance.
One suitable acrylic defoamer material is PC-1244 (Monsanto Company).

The anti-foamn agent may be added to a base oil or included in an additive
package. The formulation of an additive composition may include about 0.04 wt. % to
about 4.0 wt. % of anti-foam agent. The formulation of a transmission fluid may include

about 0.01 wt. % to about 1.0 wt. % of anti-foam agent.

D. Dihydrocarbyl Hydrogen Phosphite
Suitable dihydrocarbyl hydrogen phosphites (acid phosphite esters) may include

dibutyl hydrogen phosphite, or dipentyl hydrogen phosphite, or di-2-ethylhexyl hydrogen



di phenyl am nes and conbi nati ons thereof. The antioxidant may be added to a
base oil or included in an additive package. The fornulation of an
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w. % to about 3.0 wt. % of antioxidant. C Anti-Foam Agent Foam
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The transmission fluids may further include one or more friction modifiers,
viscosity index improvers, alkali metal detergents, alkaline-earth metal detergents, seal
swell agents, corrosion inhibitors, copper corrosion inhibitors, sulfur and/or phosphorus-
containing anti-wear/extreme pressure additives, lubricity agents, and dyes.

In selecting any of the foregoing optional additives, it is important to ensure that
the selected component(s) 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 the composition, such as
the friction, viscosity, and/or shear stability properties, needed or at least desired in the
overall finished composition.

In general, the ancillary additive components are employed in the oils in minor
amounts sufficient to improve the performance characteristics and properties of the base
oil. The amounts will thus vary in accordance with such factors as the viscosity
characteristics of the base oil employed, the viscosity characteristics desired in the
finished fluid, the service conditions for which the finished fluid is intended, and the

performance characteristics desired in the finished fluid. However, generally speaking,



an additive package. The fornul ation of -an additive conposition may include
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det er gentie, faldedahg nmnmﬁhﬁonﬁe(\adnghkepamgamtcﬁ“ ths eadditichal lcomp@Rdits (agti@er 0si on

i nhi bitors, er osi.on.inhikitors, sulfur and/ or phosphorus-
containiﬁﬁﬁﬁﬁ?FBMB é&ﬁF@ﬁBﬂ predUystatineidi ti ves, lubricity agents, and
dyes. In selecting any of the f or egoi ng optlonal additives, it is inportant
to ensure that the selected conponent(s) is/are soluble or stably

di spersible in the additive package and finished conposition, are
conpatible wth the other conponents of the conposition, and do not
interfere significantly with the performance properties of the conposition,
such as the friction, viscosity, and/or shear stability properties, needed
or at |east desired in the overall finished conposition. In general, the
ancillary additive conmponents are enployed in the oils in mnor anounts
sufficient to inprove the performance characteristics and properties of the
base o0il. The anobunts will thus vary in accordance with such factors as
the viscosity characteristics of the base oil enployed, the viscosity
characteristics desired in the finished fluid, the service conditions for
which the finished fluid is intended, and the performance characteristics
desired in the finished fluid. However, generally speaking, 7 the follow ng
concentrations (weight percent) of the additional conponents (active
ingredients) in the finished fluid are illustrative: 8 Exanpl e Range
1Exanpl e Range 2



Friction Mdifier(s)0-5.00-1.0 Viscosity Index Inprover0-200-10 Seal swell
agent 0- 300- 20 Rust i nhibitor0-0.50.01-0.3 Copper corrosion

i nhi bitor0-1.50.01-0.05 Anti-wear/extreme pressure 0-10.25-1 Lubricity
agent 0- 1. 50.5-1 Dye0-0.050.015-0.035 It will be appreciated that the

I ndi vi dual conponents enpl oyed can be separately blended into the base oi
or can be bl ended therein in various sub-conbinations, if desired.

Mor eover, such conponents c&xampldRangddd Exampie Rlapgei2 of separate sol utions
in a diluent. Jt .is.possible, to blend e . additive conponents used in the
formof a coné%ﬁ?p39&¥ﬁ§?%9his sinplifi gi%he bl endi ng opeﬁgk¢ons, reduces
t he IikeIihood'@@ughﬁmﬁkaqnmgﬁkprayggnd t akes advant agggof the
conpatibility and solubility characteristics afforded by the overal
concentrate. Ad¥ialswall agsatent rat es0-88n thus be forrmul@&28d to contain sone
or all of the bbl.ve conmponents and i sired, some of se oil. In
nost cases, théaggéﬁﬁ?ﬁﬁ ggncentrate mﬁpﬁﬂiontain one or n@?§4g?luents
such as |ight nCdpentorfusicn, inkibitbacd-1ist ate handl i ng amdidlosndi ng of the
concentrate. Thus, concentrates containing up to about 50% by weight of one
or nore dil uentAntsieaexismedressireftlused, provi ded t He2&dl vents are not
present in ano : knterfere wth thg 4 ow and high te rature and
flash point cﬁggﬁg?ggég¥ics and the per gf%nnce of the finghgd power
transm ssion flyed conposition. |n this0ddsnection, tOelH0d36iI ve
conponents utilized should be sel ected and proportioned such that an
additive concentrate or package fornulated from such conponents wll have

a flash point 10§i1BROMpre-TRed Al tHRRAYSidudl ctboRehtd hipiSye@ X aBL Gepatatbilash

poi nt of at |east _
blended into the base oil or can be blended therein in various sub-combinations, if

desired. Moreover, such components can be blended in the form of separate solutions in
a diluent. It is possible, to blend the additive components used in the form of a
concentrate, as this simplifies the blending operations, reduces the likelihood of blending
errors, and takes advantage of the compatibility and solubility characteristics afforded by
the overall concentrate.

Additive concentrates can thus be formulated to contain some or all of the
additive components and if desired, some of the base oil. In most cases, the additive
concentrate will contain one or more diluents such as light mineral oils, to facilitate
handling and blending of the concentrate. Thus concentrates containing up to about 50%
by weight of one or more diluents or solvents can be used, provided the solvents are not
present in amounts that interfere with the low and high temperature and flash point
characteristics and the performance of the finished power transmission fluid composition.
In this connection, the additive components utilized should be selected and proportioned
such that an additive concentrate or package formulated from such components will have
a flash point of about 170 °C or above, or as a further example, a flash point of at least
about 180 °C or above, using the ASTM D-92 test procedure.

The base oils used in forming the transmission fluids can be any suitable natural

or synthetic oil having the necessary viscosity properties for this usage. Natural oils



about 180 C or above, using the ASTM D-92 test procedure. The base oils
used in formng the transm ssion fluids can be any suitable natural or
synthetic oil having the necessary viscosity properties for this usage.
Natural oils 9 include animal oils and vegetable oils (e.g., castor oil,
lard oil etc.), liquid petroleumoils and hydrorefined, severely
hydr ot reat ed, iso-dewaxed, solvent-treated or acid-treated m neral
| ubri cat imedpdsidngnadfoils hed pegadtie nilc(e. maqistoneilj rd aihdtcthi kguld petroleum oils
paraf fini c:napht heni.c types. G.ls aof .lubricating viscosity derived from
coal or a%%ﬁ’éﬁ?r'%fws so A divcipaicied; iso-devsiti Bty e BT c PHg-tespicd.
sui t abl enfifdraluRBribAtoUse W&e?mﬁ%ﬁieﬁﬂﬁﬂﬁﬁelﬁé,leﬁﬁﬁ?ﬁ%h?’pa&'ﬁﬁﬂic-xﬁa}ﬂﬂfh@ﬁ%' ¢
e, Imted to,

hydrocarbon oils, which include, but are not
pol y- al phees| &iksrod lubripptingwiscesitygiesive] fralrkgdah e dhae eresdlsa ssefidl Yaye oile oxi de

e SR BB 0B TR 8058 B BE SR Sk
et heri fi gpth@fd. hiptr6carb@s bBY, Swhith dh@aad) By |46 ndE iidfitedn@, poly-apps-oRAsgd oi l's.

Thus, the base oil may be conposed entirely of a natural oil such as a
m neral swithetist estars, alsilelaied c axomajicyr allsyleney @rdde opplomets, e intepelyned, a

synt het i ' ch. @ P efin _oli L of. suitabl e viscosity.

Li kew se?oﬁ%%ngllgs%do??ﬁvr?@%%éh eg&ﬁllqglﬁg‘]eo{he W&Pﬁ?gﬁ%’&y‘s %‘Hﬁ’étbl?a&'e bl}f§8 oils

pr ovi dednfodifiedt e ehtbrifichtibascthéréfidatianl &l @stpisaifeditdrbsxylier adideand §litdie

formatiop of a transmssion fluid. Odinari I){ t he base_oil shoul d have a
S

ki nermt i Baseqods.o&hys, therbape,eil mayde compasss antiély of apeural 08 seenas smisiessl (cSt)
at 100 C,; ; : : . .

el ar § ok Sakfl YGRS or AR SRl eitie] ARPHdibo S Ben 09000 i o

i ndex i nplpbaetefimoolggonico of esalls viscksitye nhikewise] imobask wibmagtbe 4 bkat ofbout
4.0 cSt at, about 100 C. and .a Broakfi.el I.scasity of ng nore than about
50, 000 cﬁ?m%???’é M&%lt&?s% Ty it ﬂ?&é{}%ﬂd%@,sé%%rea}s%SItgﬁa)pp{}}eﬁ fgrse

al ternat invle YordatioRof a thdidiis3RA Huid GRRAHKS, théasg BAUhontd habe a Rinchiigu! at ed

using a viscosity index inprover so as tc possess a kinematic viscosity of
at | east viabesity 18 tige rag8ge af ab® 1Gp abpuff B catiatopbe(cSat at 10846, onboatfuhe cSt  at

100 C ang, 2,5t OB £1%n6uP 843t b 186 °8° BRES 1 HindRRMbn Hi®ORed oan be
formulated without a viscosity index improver so as to possess a kinematic viscosity of at
least about 4.0 ¢St at about 100 °C and a Brookfield viscosity of no more than about
50,000 cP, alternatively no more than about 30,000 cP, and further alternatively no more
than about 20,000 cP, at about -40 °C, or formulated using a viscosity index improver so
as to possess a kinematic viscosity of at least about 5.0 ¢St at 100 °C, or for example, at

least about 6.8 ¢St at 100 °C and a Brookfield viscosity of no more than about 20,000 cP

at about —40 °C.
F. Examples
1. Extreme Pressure and Wear Protection

The Falex Extreme Pressure Test, more specifically, Palex Pin and
Vee Block Test, consists of running a rotating steel journal at about 290 £10 rpm against

two stationary V-blocks immersed in the lubricant sample. Load is applied to the V-
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at about -40 T. F. Exanples 1. Extrene Pressure and War Protection The
Fal ex Extrenme Pressure Test, nore specifically, Palex Pin and Vee Bl ock
Test, consists of running a rotating steel journal at about 290 10 rpm
against two stationary V-blocks imrersed in the |ubricant sanple. Load is
applied to the V 10 bl ocks in 250 | bf (1112N) increments. Failure is

I ndi cat ed by breakage of the test pin or the inability to increase or

mai nt ai nblogkslin 28 lbAd AR i\BiimIemblhts Bhilurdjs indicated bybredkage dOthe mest pisieor3. 0 wt .
% di sper sant B 4 wt. %ant| ﬂ%gt 0.07 wt. % anti-foam ng agent, and
2.9 wt. e Wtoﬁ‘}cﬁ‘?%ﬁﬁmﬁ A reference oil, Reference 1, was

i dentical to @ frarfmi®¥dmedt, omt\%aéifo%urat@téwlfdéls @wrm@@eﬁ%ﬁ@wv&@ a
non- phosphor ous- cont ai ni ng friction nodifier was used . %of the
fi ni shed% idicgidant &.G7oM. Swinigfosormpaegent, aed 2Sswl. %dmbayéhgadtrbgermdﬁbsphatau mken

(100 Ci50 oA B SROBE 00 RERSHERLIS (1l 2o Fhematm e BCberader e

denonst r ay@ogastiepkite)e anbn@h@g%}d@n:oﬁ@ﬁﬁ@g FRABE nRidifidtevaARGEEd AVES wt.
conposition In the transmssion oil of Ol A over the Reference 1. 2

Ant i - Shuéeetthedipisbed fluid. a. Steel on Paper Friction Durability
The following comparative results were obtained in Timken Wear and Falex EP

Tests:
Timken Wear Av Scar Falex EP (Pass Load, Ib)
Sample (mm)
100 °C 150 °C
Oil A 0.67 2500 1000
Reference 1 1.01 500 300

These results demonstrate enhanced wear protection performance of the additive

composition in the transmission oii of Qil A over the Reference 1.
2. Anti-Shudder Durability
a.  Steel on Paper Friction Durability

The Falex Block on Ring Test is a friction bench test used to measure the
coefficient of friction of fluids in contact between a rotating steel (S10) ring and a
stationary block, such that the area of contact forms a line. The stationary block contains
a friction material of interest. The test is run at a given fluid temperature and a given
load applied on the block. The coefficient of friction is measured as a function of
increasing rotation speed up to a maximum speed of 0.53 m/sec followed by deceleration
at the same rate to staﬁonary position.

Transmission Oil B was formulated to contain 6.0 wt. % of a succinimide

dispersant, 0.4 wt. % of an antioxidant, 0.07 wt. % of an anti-foam system, and 2.9 wt. %
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The Falex Block on Ring Test is a friction bench test used to neasure the
coefficient of friction of fluids in contact between a rotating steel (S
10) ring and a stationary bl ock, such that the area of contact forns a
line. The stationary block contains a friction nmaterial of interest. The
test is run at a given fluid tenperature and a given |oad applied on the
bl ock. The coefficient of friction is nmeasured as a function of increasing
r ot at i on diyesd drydmgew phosphite. nRufespeedib? diffead frbomeOil fBobhlgwgychavingdenai-er at i on

t th te t.o statippar ition. Tr m ssion G| B.was fornul at ed
? 0 coﬁt SSH&@. 8“’%? %1%50 éfﬁﬁﬁfc% ?E??“%: é’:a‘nStﬂ?ds‘bfgﬂ‘glﬁl‘ﬁfyldﬁ?&?n ‘?SPWSTS an
antioxi dant, @idhfest and%b Hfusﬁﬂtegﬂ%ﬂes‘éﬁlﬁ%fﬁtﬁé’ﬁfcﬁﬂh @RS lgbtgin\é@ fro?{%tg}é ﬁgleﬁl eyl

hydrogen phosphite. Reference iffered fromQl B only ving a
non- phodymepepddtition apparatwpfiirfifesh and agifially #ged (EXQ@B)doilf ThHsbrenditidngdr ogen

hosphi t ' 22 111 ust f . the frigcti

ot a1 ned FbrREE UL Oittatpun i 3 £Ra TR aftmBen il e
artifici afdxymagegedd: BEBY k| ThestastulgAMohétRNS entlafiesl ML Sudder’ RldbpNg: O |
tenperature: 90 C; Load: 1000N; Acceleration: 0.01 ms2; and Maxi nmum

speed: 0958w agfidive ppmpesiiesin @4 Byuiep thetRefereneethanced anti - shudder
durability of the additive conposition in Ol B over the Reference 2. b.
Steel on Steel Friction Performance The steel -on-steel friction properties
of transm ssion fluids c8teben $e¢el Riitiel Pesbiganckhe Fal ex Bl ock- On- Ri ng
test. The fl uiTgs of the plresent description were tested using the  Fal ex
Bl ock- On- Ri ng e seel-ammgtesl fHgtioipepatiensf transmission Bridysanpeevalioind using

t enper at = r @bl . S was
000 i s 5 LRI ORI (TR PR EIgheh BofRHaPEEr et odiful? 0o
ant i - f oafrles PodrOndog &sB5% di ol eyl hydrogen phosphite, while the

eterence oL bS5l Shushoh BarSaibheS T ERRSRSE L Rl
acceleration to a max speed of 0.537 m/s was 0.01 mv/s.

Transmission Qil C contained 0.5 wt. % antioxidant, 0.08 wt. % anti-foam
system, and (.95% dioleyl hydrogen phosphite, while the reference oil (Ref. 3) contained
all of these components in the same quantities except dioleyl hydrogen phosphite.

Figure 3 illustrates the results of the friction curves obtained from the Falex
Block-on-Ring test. The mid-point of the curves shows friction at maximum speed is
representative of dynamic coefficient of friction (pgyn), while friction at each end
represents static coefficient of friction (ps). Thus, it is apparent from the graph that the
ratio pg/pam for Oil C is lower than that of the reference oil. Thus, the foregoing
example results again demonstrate enhanced anti-shudder performance of the additive
composition in Qil C over the Reference 3.

It is to be understood that the reactants and components referred to by chemical
name anywhere in the specification or claims hereof, whether referred to in the singular
or plural, are identified as they exist prior to coming into contact with another substance
referred to by chemical name or chemical type (e.g., base fuel, solvent, etc.). It matters
not what chemical changes, transformations and/or reactions, if any, take place in the

resulting mixture or solution or reaction medium as such changes, transformations and/or
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Figure 3 illustrates the results of the friction curves obtained fromthe
Fal ex Block-on-Ring test. The md-point of the curves shows friction at
maxi num speed is representative of dynam c coefficient of friction (dy" ),
while friction at each end represents static coefficient of friction
(p.s). Thus, it is apparent fromthe graph that the ratio ,/J dy" for QG|
Cis lower than that of the reference oil. Thus, the foregoing exanple
resul t s sgelionsdawchs mabtra resiiao€ ddngingi the pedfed peactantsmanite afmpdnenaddi tive

conposition.in Gl ovel..the Reference 3, It .ig. to be derstood that the
" eact ant A BB e RO drllen Toropigiath i tis iscRaHE. SpRE B9 AT ne
speci fi cahd 8smMnchlsAréRleABAEDEs inYRRAAES oI RbEAH Rl elth& iR W{églg%ﬁ\%gt ﬁr

plural, are identified as they exist prior to comng into co
anot her 8ussirethelemicalfreadtion (surhbas fommatiarabf thenegaronadtaic campoypd oreng. |

base fuel, solvent.. .etc. )...lt matters t what chem cal.. ch

t r ansf or kﬁ&ﬂ‘%%ﬁs%eﬁ&’ n}péglgpp SHEh 3 P“é‘ﬂ@‘?”? ﬁﬁﬁceﬁﬁﬁ@e&iaﬁd{“ﬁgg ?L%z Z’lﬂn{i] ng
m xture Qrwilodish bOfecBEnit@PHhi fie AdBHIvE BoRpohstid c&1BOa@Rd driAdREe Bldrons
and/or 12 reactions_are the natural result of bringing the specified

r eact ant ¥ithrfhe beseciibpafiitusily peyes prd/onrdenmpanents owed i1 Smmingapiefumiedr

pur suant 1 i | sel asur L T eact . and, _conponents are

ent 1 £1 SE bombhnafoRodifs JBRrliibRRC PRI Er w8 TR iy -
desired hhreimaftal mhpacfer nsubstadtesasorhporeatsi Hid/d@finjreeicatsda N Bicadilt iténse
corrpoundk; or i.n faormng a detsi red_cor{ﬁosi tion (such as an additive,
concent r SCEBFSESdd 1t » SEd> thgaricmnss iy to the pubsfappe, sprpopents erivgradestias Wat t he

addi ti veGoRnopgRd ﬁnféﬁjci;l/stbﬁef@fiedﬁ%é%r ARt endads i?p:ﬂr?]ix?& with bl Bp?ncﬁ@%gle?i I's

i ndi vidual Iy per se arid/or as conmponents use orm ng preforne
addi t i vesustancesaichmpenantsl and/os uigredients im tacanmdancAowrith dien gtegentadissiosurough t he

a1 R B e Ak Sk SR 50, SETRSREIS SEhchon bRl o0t
subst anc groP RRERIcE! Mactitd) b8 HaBorAstidnl durhg feCthudle b Sudh HRndiHs lorbef ore
it was first blended or m xed with one or nore other substances,
conponeni¥XIga @peratipnype timedistel yh thetsaB e  ntbus wihoHy timenateresd dont anliesairgsur e.
understanding and appreciation of this disclosure and the claims thereof.
At numerous places throughout this specification, reference has been made to a
number of U.S. Patents, published foreign patent applications and published technical
papers. All such cited documents are expressly incorporated in full into this disclosure as
1f fully set forth herein.
This invention is susceptible to considerable variation in its practice. Therefore
the foregoing description is not intended to limit, and should not be construed as limiting,
the invention to the particular exemplifications presented hereinabove. Rather, what is
intended to be covered is as set forth in the ensuing claims and the equivalents thereof
permitted as a matter of law.
Patentee does not intend to dedicate any disclosed embodiments to the public, and
to the extent any disclosed modifications or alterations may not literally fall within the
scope of the claims, they are considered to be part of the invention under the doctrine of

equivalents.
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The fact that the substance, conponents or ingredient nmay have lost its
original identity through a chemcal reaction or transformation during the
course of such blending or mxing operations or imedi ately thereafter is
thus wholly inmmaterial for an accurate understanding and appreciation of
this disclosure and the clains thereof. At nunmerous places throughout this
specification, reference has been nade to a nunber of U S. Patents,

publ i sheWHATdSEH. ABMEDBtISappl i cati ons and published technical papers. All
such cited docunents are expressly incorporated in full into this

disclosure as if fully set forth herein. This invention is susceptible to

consi derabl e varhaghéhed b fd)ﬁrﬁlétfn%cé Pﬁﬁer Eﬁ%ﬂftﬁigeﬂulﬁ%vfn%r &B9hOA wear
description is not intended to and shoul d not be construed as

limti ngprot@%@nmnxfemamm@mpnmgﬁ@rstdp@@far exenplifications presented

her ei nabove. ed..to be covered is as set forth in the
ensui ng cl ai ng?&ﬁgﬁ%% z%w va {eﬁéasba?sﬁé’}ltb,of permtted as a matter of |aw
Pat ent ee does prwiding b efidost améledio€ ah add@ifive brapddsRcaiRtid BN EispRsadnhie

publi c, to the extent any disclosed nodifications or alterations may

not |it egzﬁﬂl gutroxtdanticy it #uti-Fram ageghand ) & Adyerosprvy! thﬁ@Sﬂﬂdﬁlésld‘éWm der ed to
be part of thg, Gﬁngﬁ]g%ng%ﬁ?%é £ ARk e wih Eh?%in‘é?la?ﬂbtﬁt foﬂ’

CLAIMED I S 1. ornmulating a power ansm t aV| ng
enhanced cowpositiqyr totfenh k powpetrimsmiting dluddmpr | SI ng the steps of. providing a

maj or anount o ehﬁ oil; I‘OVI di gﬂ a;n mn unt of an additive
conmposi tion c& hﬁﬁ%f g}’oél‘jerér srajtiing dpid has ﬁ??e rtsab RrQiestion neytoppanest i - f oam
agent, agemfaredtdh W&%&M{m@ndfd%sfraoem&taﬁa & the G84RLE b&ﬂ?wﬁomw or

amount of base oil wth the mhnor anmount of Itive conposition to forma
power transmtting fluid,

2. A method of formulating a power transmitting fluid as described in claim 1,
where in the dispersant comprises about 0.1 to about 10 wt. % of the power transmitting
fluid.

3. A method of formulating a power transmitting fluid as described in claim 1,
wherein the antioxidant comprises about 0.1 to about 3.0 wt. % of the power transmitting
fluid.

4. A method of formulating a power transmitting fluid as described in claim 1,
wherein the anti-foam agent comprises about 0.01 to about 1.0 wt. % of the power

transmitting fluid.

5. A method of formulating a power transmitting fluid as described in claim 1,
wherein the dihydrocarbyl hydrogen phosphite comprises about 0.01 to about 10 wt. %

of the power transmitting fluid.

6. A method of formulating a power transmitting fluid as described in claim 1,

wherein the additive composition further comprises one or more of a sulfur-based
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wherein the power transmtting fluid has enhanced wear protection
performance conpared to a power transmtting fluid that does not include
the additive conposition. 2. A nethod of forrmulating a power transmtting
fluid as described in claiml, where in the dispersant conprises about 0.1
to about 10 wt. % of the power transmtting fluid. 3. A nethod of
formulating a power transmtting fluid as described in claiml1l, wherein

t he anti éxireianpreseurpradddiyeabduction modificapawand-rastvgackfgeoh titvesibyiratex

transmtting fluid 4 A nmethod of fornmulating a power transmtting fluid
as descri BB V%aéﬁfgﬁ’%ﬁi,and%ﬁgflgﬁﬁl he anti-foam agent conprises about 0.01
to about 1.0 wt. %of the power transmtting fluid. 5. A nmethod of
formulating a _power transmitting fluid as described in claim1, wherein

t he di hydr ocarbyf msibedgeferphlatipaiapowes ifansmisdng foig asodeddritied iatpdaim 1,0 wt. %

of the p : Wt i 6 hod of forygul ating a power
transnit %{;ﬂ# f‘lﬁergﬁg@t"&ge}g@ #lg%rgg?nnp%égﬁﬁ% f?mp%egrly(ﬁgﬁaﬁ%o gg,}rch%\s;,eeach
conposi t iiralepéndehity havifgpidus €6 toakbue B0 BRben afond Stahfel HRARYGr ffbaniHeame
pressure additive, a friction nodifier, an anti-rust package, a viscosity
i ndex | ApIsevdeyl IspmeEicdP @t and a diluent oil. 7. A method of formulating
a power transmtting fluid as described in claiml1l, wherein the
di hydrocar byl hydrogen phosphite conprises hydrocarbonyl groups, each
i ndependent | y 8hadimghabofiforhflating alpmuter 3Ansmitihon flaidonssdeasritmddedldimngar | y or
in branched .or iso-alkyl isoneric forns. 8. A nethod of fornulating a
povier -t r S0EHiA fie B FerathyA b Groge PhasBhifebomises doleyhRiiragsn RIEPhie.
di hydrocar byl hydrogen phosphite conprises dioleyl hydrogen phosphite. 9. A
nmet hod of fornulating a Povver transmtting fluid as described in claiml,

9. A method of formulating a power transmitting fluid as described in claim 1,

further wherein the power transmitting fluid has enhanced anti-shudder durability

compared to a power transmitting fluid that does not include the additive composition.

10. A method of formulating a power transmitting fluid as described in claim 1,
wherein the fluid is suitable for use in a transmission employing one or more of a

slipping torque converter, a lock-up torque converter, a starting clutch, and one or more

shifting clutches.

11. A method of formulating a power transmitting fluid as described in claim 10,
wherein the fluid is suitable for use in a belt, chain, or disk-type continuously variable

transmission.

12. A method of formulating a power transmitting fluid having enhanced anti-
shudder durability comprising the steps of:

providing a major amount of a base oil;

providing a minor amount of an additive composition comprising a) a dispersant,

b} an antioxidant, c) an anti-foam agent, and d) a dihydrocarbyl hydrogen phosphite;
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further wherein the power transmtting fluid has enhanced anti-shudder
durability conpared to a power transmtting fluid that does not include
the additive conposition. 10. A nethod of fornulating a power transmtting
fluid as described in claim1, wherein the fluid is suitable for use in a
transm ssi on enpl oying one or nore of a slipping torque converter, a

| ock-up torque converter, a starting clutch, and one or nore shifting
clutches. 11. cpmbmingtheomajayr ambunt i afgbase polveritht thensuricr tdnngnt |of i adldétive
descrlbed i n dis suitable for use in a belt

c t.Be A&B ,
chain, or%drek l?%geflggﬁtpoﬂﬁﬁﬁ'ﬁ?“ Hiéi transnission. 12. A method of
f or mul ati Ng aviewsi the irt trafinifetrig! M@%Q%@@H&@Cﬁﬂn SMldder SIWARGE

durability conprising t steps of: "providing a maj or anount of a base oil;
provi di nGOBPHCA T a ResERfr em@mrtang S ﬂlﬁt\ﬂl@e@ Oﬁb@dﬂldﬁ? the additiye cginpesigyn. a

di spersant, b) an antioxidant, c) an anti-foam agent, and d) a

di hydr ocar byI hydr ogen phosphi te 15 conbini ng the maj or anbunt of base oil

with the m nor3amomethodiof fsteiuldtitg a foRrER @ahérhidting Buitl Ak AeRABOIVET clhf@ s M tti ng
flui d; wherein the power transnitting fluid has enhanced anti-shudder

dur abi | i { erei fseensryat eomnier abeuirtshia thowl 10 Mdi % efihe pewestramsmittingl ude

t he addi Lﬂg@ conposi tion. 13. A method of fornulating a power transmtting
fluid as described in claim1l2, wherein the dispersant conprises about 0.1
to about 10 wt. %of the power transmtting fluid. 14. A nethod of

formul ating a. po tt n f|UId as described in claim12, wherein
the anti oxigdarllg g%‘ﬁ’f’@(??p alpotv&@rg%mnttgl Was%%’ﬂb?%@ ‘ﬁ%‘\‘iﬁa} .
transm t khagkin f}ﬂelé.hﬁomaﬁlt cﬁaﬂﬁﬁ%&;oﬂmﬁﬂc 0.1 88 BhRBI0NG:. 3 PR polbARIEifing9 fluid

as described in claim1
fluid.

15. A method of formulating a power transmitting fluid as described in claim 12,
wherein the anti-foam agent comprises about 0.01 to about 1.0 wt. % of the power

transmitting fluid.

16. A method of formulating a power transmitting fluid as described in claim 12,
wherein the dihydrocarbyl hydrogen phosphite comprises about 0.01 to about 10 wt. %

of the power transmitting fluid.

17. A method of formulating a power transmitting fluid as described in claim 12,
wherein the additive composition further comprises one or more of a sulfur-based
extreme pressure additive, a friction modifier, an anti-rust package, a viscosity index

improver, a detergent, and a diluent oil.

18. A method of formulating a power transmitting fluid as described in claim 12,
wherein the dihydrocarbyl hydrogen phosphite comprises hydrocarbonyl groups, each
independently having about 10 to about 30 carbon atoms arranged linearly or in branched

or 1s0-alkyl isomeric forms.
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wherein the anti-foam agent conprises about 0.01 to about 1.0 wt. % of the
power transmtting fluid. 16. A nmethod of fornulating a power transmtting
fluid as described in claim1l2, wherein the dihydrocarbyl hydrogen
phosphite conprises about 0.01 to about 10 wt. % of the power transmtting
fluid. 17. A nethod of fornmulating a power transmtting fluid as descri bed
in claiml1l2, wherein the additive conposition further conprises one or
nore of a sulfur-based extrene pressure additive, a friction nodifier, an

i- , i ity .ind ' . ; nt, . and. il
ol 180 A metRod: BROPE AR Rhovs Rn e Rl iEPe sautat bea | n
cl ai m 12,whewdie ttRi dihydiccagh 1 heiRegarh Pdsphysléaiised BRI hid géHTiBHds Bife.

(4]
hydr ocar bonyl groups, each independently having about 10 to about 30
carbon atons arranged linearly or in branched or iso-alkyl isoneric forns.

16 19. A neth f r ' 0 Ltthng flul d,as.described in
claim12, V\/ngrg'e?‘nm{eﬁlggglk%rh{rhg%%ggaﬁe}fE{a%%%?l%%%%ﬁistdsscggﬁ‘%m @3@“ 0l eyl
hydr ogen wiesiphhd €ui® (s sltabht frdusef inf » tiambaiskiog eml@mﬁF dneadistiotd bn@ f 1 uid
as descrifhed in claim12, wherein the fluid is suitable for use in a
transm sSHINRS HBAMR T CBFTe 2 docknit torgie gonveriery s isiagingorluigh, anghens aranores
lock-up GpiGHecIGRR%erter, a starting clutch, and one or more shifting
clutches. 21.7 A nethod of fornulating a power transmitting fluid as
described in claim20, wherein the fluid is suitable for use in a belt,

chain, or disk-type conti.nuously variable transpgissiagn. 22. A _power
transnmitting ?ﬂufﬁ"‘ﬁ@ﬂﬁ?f@@%ﬁ&q‘% ARSI ﬂ]'é‘.d as desgribpd inselam 2Gn

ant i oxi d@Herein the fluid is suitable for use in a belt, chain, or disk-type continuously variable

transmission.

22. A power transmitting fluid additive composition comprising:
a dispersant;

an antioxidant;

an anti-foam agent; and

a dihydrocarbyl hydrogen phosphite.

23. A power transmitting fluid additive composition as described in claim 22,
wherein the dispersant comprises about 0.4 to about 40 wt. % of the additive

composition.

24, A power transmitting fluid additive composition as described in claim 22,
wherein the antioxidant comprises about 0.4 to about 12 wt. % of the additive

composition.

25. A power transmitting fluid additive composition as described in claim 22,
wherein the anti-foam agent comprises about 0.04 to about 4.0 wt. % of the additive

composition.
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an anti-foam agent; and a di hydrocarbyl hydrogen phosphite. 23. A power
transmtting fluid additive conposition as described in claim?22, wherein
t he di spersant conprises about 0.4 to about 40 wt. % of the additive
conposition. 24. A power transmtting fluid additive conposition as
described in claim?22, wherein the antioxidant conprises about 0.4 to
about 12 wt. % of the additive conposition. 25. A power transmtting fluid
additive conmposition as described in claim?22, wherein the anti-foam agent

boyt 0,04 to ab % of the additi .
26, A pover 1 PinghFEIeh R e AR sopmerEoD e er e PRI Fc) ai m

22,  wherietrid e dihj?dtddi@B r}@nkogaﬁqih@qme%ﬁ@a@est @oda@maltg%oﬁmmt G404 to
about 40 wt. % of the additive conposi tion. A power transmtting fluid

addi ti veoé@?ﬁééﬁtwp@ﬁl’nﬁ@@@scrl bed in claim 22 wherein the additive
conposition further conprises one or nore of a sulfur-based extrene
pressure additive, a friction nodifier, an anti-rust package, a viscosity
I ndex i nprover., Apdeestgeshbitingnuid adtlitﬂf%rﬁon@ohtzoﬁ&s dos@ibeRintdlamsoR,t ti ng
fluid addltlve COo sition as, described in _claim22, wherein the

di hydr oc 2Hg5An (B Eﬁé@we pﬂ?BB’SﬁH“PE UBheR FYBBLSEP AP AF BeRTy| olga cﬁyﬂfgr—bwdh

i ndepend 0 )( arr. arly or
in brancﬁg%érﬂe ?e:églgga i %%ﬁ%t??ﬁg%g{rﬁr?g arggﬁtl?&ﬁ‘s E?V}?gl??gte‘r én‘f’s}%l%? E')( n{d% I uid
addi ti venmmp@satibtmrgeas addaadﬂudmdlh n claim?22, wherein the di hydr ocar byl
hydr ogen phosphite conprises diol eyl hydrogen phosphite. 30. A power
transmtting fluid additive conposition as described in claim 22,

28. A power transmitting fluid additive composition as described in claim 22,

wherein the dihydrocarbyl hydrogen phosphite comprises hydrocarbonyl groups, each
independently having about 10 to about 30 carbon atoms arranged linearly or in branched

or iso-alkyl isomeric forms.

29. A power transmitting fluid additive composition as described in claim 22,

wherein the dihydrocarbyl hydrogen phosphite comprises dioleyl hydrogen phosphite.

30. A power transmitting fluid additive composition as described in claim 22,
wherein the additive composition is suitable for use in a transmission employing one or
more of a slipping torque converter, a lock-up torque converter, a starting clutch, and one

or more shifting clutches.

31. A power transmitting fluid additive composition as described in claim 30,
wherein the additive composition is suitable for use in a belt, chain, or disk-type

continuously variable transmission.
32. A power transmitting fluid comprising:

a) abase oil; and

b) an additive composition comprising:
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wherein the additive conposition is suitable for use in a transm ssion

enpl oying one or nore of a slipping torque converter, a |lock-up torque
converter, a starting clutch, and one or nore shifting clutches. 31. A
power transmtting fluid additive conposition as described in claim 30,
wherein the additive conposition is suitable for use in a belt, chain, or
di sk-type continuously variable transm ssion. 32. A power transmtting
fluid conprising: a) aalsperssitl; and b) an additive conposition
conprising: 18 a diSperE?%hixi ntantioxidant; an anti-foam agent; and a

di hydrocar byl hydrogen phosphite.” 33. A power transmtting fluid as
described in claim 32, wheiitgfouni heent;dingper sant conpri ses about 0.1 to about
10 wt. % of the power transmtting fluid. 34. A power transmtting fluid as
described in clai m32, wddwdresathybhydipgenahesphite. conprises about 0.1 to
about 3.0 wt. % of the power transmtting fluid. 35. A power transmtting
fluid as described in claim32, wherein the anti-foam agent conprises
about 0.01 to3abouA po@enttrar¥miiting huidowe rdeseribed i telai@ BRUiveherdh. thd power

transmtting fluid as descrjbed. in aim 32, wherein the dihydrocarbyl
hydrogendﬁH%E%ﬁP?%mE ngipgﬁgﬁPt§5ﬂl9@8 Qﬁd@%@&émwmnﬂw&ﬁﬁwghe power
transmtting fluid. 37. A power transmtting fluid as described in claim
32, wherein the additive conposition further conprises one or nore of a
sul fur-based &4t Agroavep frensuittengfitud 8 described fnrdlaiin 32 winerkinf iherantiexidantt i - r ust

package, cc?ml\)/ﬁé%(s:% .1 %da%)éug B or e go%tre? rtl%gg]r}ﬁttil?gntquiﬁ.

35. A power transmitting fluid as described in claim 32, wherein the anti-foam

agent comprises about 0.01 to about 1.0 wt. % of the power transmitting fluid.

36. A power transmitting fluid as described in claim 32, wherein the
dihydrocarbyl hydrogen phosphite comprises about 0.01 to about 10 wt. % of the power

transmitting fluid.

37. A power transmitting fluid as described in claim 32, wherein the additive
composition further comprises one or more of a sulfur-based extreme pressure additive, a
friction modifier, an anti-rust package, a viscosity index improver, a detergent, and a

diluent oil.

38. A power transmitting fluid as described in claim 32, wherein the
dihydrocarbyl hydrogen phosphite comprises hydrocarbonyl groups, each independently
having about 10 to about 30 carbon atoms arranged linearly or in branched or iso-alkyl

isomeric forms.

39. A power transmitting fluid as described in claim 32, wherein the

dihydrocarbyl hydrogen phosphite comprises dioleyl hydrogen phosphite.
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diluent oil. 38. A power transmtting fluid as described in claim 32,
wherein the dihydrocarbyl hydrogen phosphite conprises hydrocarbonyl
groups, each independently having about 10 to about 30 carbon atons
arranged linearly or in branched or iso-alkyl isonmeric forms. 39. A power
transmtting fluid as described in claim32, wherein the dihydrocar byl

hydr ogen phosphite conprises diol eyl hydrogen phosphite. 19 40. A power
transmtting quid as described in claim32, wherein the fluid is suitable

converter a Poch Aoyt SPafERufR vl & SehudBit lhip SeootBl e BREE, o e

shifting smtablecﬁ@e 8se ke tréhsPRMN dniNEAE bhd &gmf)fdﬂfdl Epﬁll@?c@rrqh@ 8shveReghal m 40,
wherein the fluid is suitable for use in a ain di sk-type

cont i nuolReKYINIaFqUS ISPRY arichAssiartiag elgtchpend one or more shifting clutches.

41. A power transmitting fluid as described in claim 40, wherein the fluid is

suitable for use in a belt, chain, or disk-type continuously variable transmission.
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