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TITLE OF THE INVENTION AN ANTI-SHUDDER ADDITIVE
COMPOSITION AND LUBRICATING OIL COMPOSITION CONTAINING
THE SAME 5 BACKGROUND OF THE INVENTION FIELD OF THE
INVENTION 10 The present invention is directed to an improved
anti-shudder additive compddifo@thaHE INNEMTHGNmatic transmission
fluids and continuously variable transmissions; and it is also directed to
the process of making the same. 15 DESCRIPTION OF THE RELATED
ARANANITSHHEIBER ADPUBMa(caMBORITARN AND L IBRKAHNG OIL
an automatic trans(gm' ' ITM 'lt ' ti operties.
The automatic transm|s§§§ fluids g(:ascri Jﬂgﬁm east 0.2 wt% of a
metal 20 containing detergent, a dispersant, and a mixture of friction

modifiers. This auton@i@g@m'ﬁﬁ' U .E ﬁﬁ?&mq@ﬁronically
controlled converter ClUtch applications. anr et al., U.S: Patent

Number 5,441,656 is directed to an automatic 25 transmission fluid (ATF)
that is used to overcome shiji|d§raEnsiATIRGRIGISISNESSentially of (i) an
N-aliphatic hydrocarbyl-suBstituted diethanolamine in- which the
N-aliphatic hydrocarbyl substituent is at least one straight chain aliphatic
o ERd-aTavR teR & aﬁ%%@@'ﬁ)‘é{?? frlipmanditavingde thaagoe
of 14 to 20 carbon atoms, and (i1) an N-aliphatic hydrocarbyl-substituted
30afpestitendihininest Wisdkptatic-uRpsatic $iparBeite gnsLesrtineiauisly
al Jrasions uAigbirhalaAliphaticBYacRlMILIR fERe Q! BERMISRF the
unsaturation and having in the range of about 14 to about 20 carbon
af@fi¥--1 Kugimiya, Takanori, "Effects of Additives of ATF and
Components of Friction Material for AT on p-v Characteristics", Japanese

Journal of Tribology, Vol. :
DESCRIPTION OF THE RELATED ART

Srinivasan et al., U.S. Publication No. 2002/0151441, is directed to an
automatic transmission fluid with improved anti-shudder properties. The
automatic transmission fiuids described contain at least 0.2 wt% of a metal-
containing detergent, a dispersant, and a mixture of friction modifiers. This
automatic transmission fluid is used in electronically controlled converter

clutch applications.

Obtani et al., U.S. Patent Number 5,441,656 is directed to an automatic
transmission fluid (ATF) that is used o overcome shudder. This ATF consists
essentially of (i) an N-aliphatic hydrocarbyl-substituted diethanolamine in
which the N-aliphatic hydrocarby! substituent is at least one straight chain
aliphatic hydrocarbyl group free of acetylenic unsaturation and having in the
range of 14 to 20 carbon atoms, and (ii) an N-aliphatic hydrocarbyl-substituted
trimethylenediamine in which the N-aliphatic hydrocarbyl-substituent is at
least one straight chain aliphatic hydrocarby! group free of acetylenic

unsaturation and having in the range of about 14 to about 20 carbon atoms.
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45, Number 3, 2000. This article describes the effects of typical additives
applied to automatic transmission fluids and of each component (graphite,

5 cashew dust, aramid fiber and carbon filter) applied to paper-based

friction materials on friction coefficient versus sliding velocity (p-v)
cKagintiyas ticakangiirs EffatisnBAditbesNG. ] 6601806 elisprsesia gfdwistion
”@l’&? ISPIBP A G meWé'?gc%e;ﬁéﬁtége 9§§‘dﬂéé°é %&?H&F&F HBIAERIREL),
oll'and an effective 10 amount of a performance enhancing additive
cémihmberchrapisingh(s)atideageseibe thechlesipbitdy gloph atddives

d iG] ki fis at al. ; . .
o R e S R e chEB R gramhte
consfe dustanaanitb fineosndgedion Bieshappias ooker-tastrniction
e Lt e Y B (R Aot
modifier. Watts et al., U.S. Patent No. 6,337,309 discloses a lubricating

compRsa ,f‘?g.sz%feqﬂtwa%,%gw ARl TS ROMReRH e
is zinc free and comprises an (a) ashless polyisobutenyl succinimide
drpopsising p) mbiture: obreoaiRIrapIcE hica hioipating @) archneffective

p - %.&m@y - —
argnﬁéllﬁgﬁ %%\fceél ium%rl?] %ﬁ%ﬁ% !?sg be%ggt ana ogtB s'ﬁt%)%;;agir@{ %W%%Hg () at
measfiersecorgpniineoseivtantreeadtivoniateegemt @oméaidetion modifier.
ethoxylated amines; and (e) a primary amide of a long chain carboxylic

acid. Jaffe, U.S. Patent No. 4,342,709 discloses a process of producing
diéiatis phakphits. fyateat e, ArPéxceEe diseionss phodwridrangmission fluid

ph?aﬁﬂ@?&?%éﬂ&iﬂ CobiAfRE Q'm%o?-fn%‘ﬂ?&'ﬂ?g%ﬁi%t' AISHgsEs 2

composition and method of improvirig the anti-shudder durability of power

tradgiitempmiimatiparcemangingoes i witewiltowdifgnikaiindglaimwiaidar

c itHan.: | iXtpe 14 o, Icat]

oﬁ;g@g@%eggnr%@%mﬂm@om X6 S8 3 DhErMRiN=REGHRL O A B 158 cted
friction modifier.

Watts et al., U.S. Patent No. 6,337,309 discloses a lubricating composition for
- a continuously variable transmission. This composition is zinc free and
comprises an (a) ashless polyisobutenyl succinimide dispersant; (b) at least
one organic thioether phosphite; (¢) a calcium phenate overbased detergent
at a concentration such that the total amount of caicium in the fluid is less
than about 500 ppm; (d) friction modifiers comprising one or more
succinimides and one or more ethoxylated amines; and (e) a primary amide of

a long chain carboxylic acid.

Jaffe, U.S. Patent No. 4,342,709 discloses a process of producing diethyl
phosphite by reacting an excess of triethyl phosphite with phosphorous acid.

Watts et al., U.S. Patent No. 6,127,323 discloses a composition and method
of improving the anti-shudder durability of power transmitting fiuids,
particularly those in automatic transmission fluids. This composition
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shudder improving effective amount of an additive composition comprising

(&) an oil-soluble alkyl phosphonate, (b) an ashless dispersant, and (c) a
metallic detergent. 5 Watts et at, U.S. Patent No. 6,225,266 discloses a
continuously variable transmission fluid that is zinc-free and comprises
(@pampaiddiivatiidpeesaint| ) (b nadjieastrans bajanictprepiyteil @hd (2) an anti-
calcium detergent: (d).one or more friction modifiers selected from the. .

o e L R BTl R R R B P o @
peimailysarnicle alkyl@ipsbhimatebtindytin astleBRIEPBtEVIIARY OB metallic
Tld-ié_:te[r nNTION Accordingly, in its broadest embodiment, the present
invention IS directed to 15 an anti-shudder additive composition

comprising: (a) At least one neutral phosphite compound; and (b) At least

o0 ‘?'é?%?‘ftly.'é”B%&%WﬁQ S..“&‘i"%z%%pc%%’i‘”éese%“% i OTANR A
consisting of'a hydrocarby Bisdicciimide and & 2 %y rocar yV
stisstitotisdisndtimictieates airefedgchahdonigises (e aofaddigveididpersant;
h i I ! wherein th
530 SN e O SN U or o
whietein thedifielit\ee Eigebiitiontice gsous congisisegeofirsnanyramiidiesadrad

t

a

2 j yli id, rQVi at if the lubricati Lo .
o R S SR SR e LR R
hydrocarbyl substituted succinic dispersant to monosuccinimide is at least
7:3. The present mvgﬁ*g&@%%ﬁqqﬂgﬁgﬁ@%ﬁl@ gil

composition 30 co . ' rcating

viscosity; -3 (b) an effective amount of an anti-shudder additive

C%BS%F@y,Cﬁ%riﬁjggdest embodiment, the present invention is directed to

an anti-shudder additive composition comprising:

(a) At ieast one neutral phosphite compoundﬁ and
(b) Atleast one hydrocarbyl substituted succinic dispersant selected
from the group consisting of a hydrocarbyl bissuccinimide and a
hydrocarbyl substituted succinic ester of a polyol and mixtures
thereof, wherein the hydrocarby! substituent has at least 50
carbon atoms,
wherein the additive composition does not comprise an ethoxylated amine,
and wherein the additive composition does not comprise a primary amide of a
long chain carboxylic acid, and provided that if the lubricating oil composition
also contains a monosuccinimide, then the ratio of the hydrocarby! substituted

succinic dispersant to monosuccinimide is at least 7:3.

The present invention is further directed to a lubricating oil composition

comprising:
a major amount of an oil of lubricating viscosity;
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() At least one neutral phosphite compound, and 5 (ii) At least one
hydrocarbyl substituted succinic dispersant selected from the group
consisting of a hydrocarbyl bissuccinimide and a hydrocarbyl substituted
succinic ester of a polyol and mixtures thereof, wherein the hydrocarbyl
substit(nt 20 ﬁé@@ﬁj\r@a@ﬁm@bﬁaﬁﬁm Awirshediden Agriiyeheostpmaiion
composition g mprise an ethoxylated amine, and wherein the
additive compos tlon oes not comprise a primary amide of a long chain
carboxylic acid, and provided that if the lubricating oil composition also

contains a mongsugGUUENdR e e salg ol iR dmBYarREarhy!

substituted succinic dispersant to monosuccinimide is at least 7:3. The
present invention is further directed to a method of making an anti-

shudder add'“}ﬁ CR‘E“IE%%‘E'BH&HWBEEI%?QJB%H%EPE&EBH}E Qrép\éﬁ{%ﬁ?

about 90.9 wt% of at least one neutral phosphite compound with from

about 9.1 _vvt%et@%iﬁﬁtﬁ" o9 IR cRREs e ohypdhryeapssarBrbstituted
succinic dispefsantsplpgigd érr‘?(ﬁna“ﬂ%&%é‘? %ﬂﬁ@ﬂ%t@ﬁ%h%gfﬂﬁaé%r of a

bissuccinimide and a hydrocarbyl substituted’succinic ester of a polyol

and mixtures RR&fEIOANE thikigpse feerephrvii@ip thedeipeaghy sabstituent
primary amldﬁég 9’('%?5@'6&%@9&’8&@‘3%@”‘1 provided that if the

additive composition also contains a monosuccinimide, then the ratio of

the hyﬂ%@ﬂﬂ%ﬁ@ﬁmmfﬁémlaiﬁﬁ@@%ﬁ%ﬁﬁﬁﬁ%@%ﬁfﬂ@éﬁ?@d
legslies aJc?%Hé?é%@%lﬁ%%&%ﬂﬁ@éu%ﬁ‘ﬁ%@é%ét’ESFHBFis%f MeKiRgry

a transmission 30 fluid comprising: mixing from about 0.11 wt% to about

12midesial tRemeliain cadepadisined canshpEvieer bRl theipaeating oil
ARHBbeAR Asel LRESRAUNG MSRBEI.cirividBEIREH HdGdHE!ag plaudder

in a transmission comprising: (a) mixing an oil of lubricating viscosity with
a RyilredarhyRidhsyetrd Succinic dispersant to monosuccinimide is at least 7:3.

The present invention is further directed to a method of making an anti-

shudder additive composition comprising:

mixing from about 0.1 wt% to about 90.9 wit% of at least one neutral phosphite
compound with from about 8.1 wt% to about 99.9 wt% of at least one
hydrocarbyl substituted succinic dispersant selected from the group consisting
of a hydrocarby! bissuccinimide and a hydrocarbyl substituted succinic ester
of a polyol and mixtures thereof, in the absence of an ethoxylated amine and
a primary amide of a long chain carboxylic acid, and provided that if the
additive composition also contains a monosuccinimide, then the ratio of the

hydrocarby! substituted succinic dispersant to monosuccinimide is at least 7:3.

The present invention is further directed to a method of making a transmission

fluid comprising:

mixing from about 0.11 wt% to about 11.0 wt% of the anti-shudder additive
composition of claim 2 with a major amount of an oil of lubricating viscosity.
4
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5 amount of an anti-shudder additive composition comprising: (i) at least
one neutral phosphite compound; (ii) at least one hydrocarbyl substituted
succinic dispersant selected from the group consisting of a hydrocarbyl
bissuccinimide and a hydrocarbyl substituted succinic ester of a polyol
and 10 mixtures thereof, wherein the hydrocarbyl substituent has at least

: " ent has a
o P R NSRS L RIS, ubricaing

oil composition also contains 15 monosuccinimide, then the ratio of the

hydroc _ : i et | _
(o S arlacs e eote
object of theaimasttion anmoligsudden sdditvesrompasiiontanranorios o

be used in ' icat i i é&’nﬁ& CRIPTION OF

THE INVEI\?qE]gﬁ\l%%g\e\%?eﬁ%\/ﬁ\fgﬁ%ﬁlﬁgusceptit% various
modificationﬁihﬁtjIaa@tmhyeﬁgﬂgr@ﬂ@;ﬁwﬁmcﬁmﬁaﬁwme

been Sho""”é%‘e’t%ﬁ?Fc%%’@@r&hﬁ%ﬂé?ém&%@%gé?o@é%m HRReRmide
in detail. It should be understood, however, that the description herein of
specific emtmnfnadmdn@,cmsbwana@muﬁ@qﬁmmeimeétﬁmf mﬁ_é/ol and
particular forms:disclongrh but, A AR dBS B0 BIBRHARIS L N Pleast
all modifications, equivalents, and alternatives falling within the spirit and
scope of t_he»’iﬁ\ﬁ“éﬁb@ﬁ atometined by the appended claims. -5 Vehicular
transmissions gPBNNFRMWH-CERRGINEIS ANUNIP AN IS inflie of a
the vehicle. Not only is the transmission's function important to the

working of tiehgeale, aibardin aeirgigbmplex. The transmission is
comprised of, BUIEIOHS CRTRORBHS NG R AR SHEIGRN HIgR R SIns

bands, a torque 5 converter, gears, and optionally, a wet clutch among
others. Tran&ifiR@RsIgSINiMide, then the ratio of the hydrocarbyl substituted

succinic dispersant to monosuccinimide is at least 7:3.
{b) adding the mixture of (a) to a transmission.

It is therefore an object of the invention to provide an improved shudder

control additive to be used in an oil of lubricating viscosity.

DETAILED DESCRIPTION OF THE INVENTION

While the invention is susceptible to various modifications and alternative
forms, specific embodiments thereof have been shown by way of exampie in
the drawings and are herein described in detail. It should be understood,
however, that the description herein of specific embodiments is not intended
to limit the invention to the particular forms disclosed, but on the contrary, the
intention is to cover all modifications, equivalents, and aliernatives falling

within the spirit and scope of the invention as defined by the appended claims.
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are usually either manual, automatic, or continuosly variable. Because of

the variety of functions performed by the ATF, it is essential to carefully

select ATF additives. Transmission fluid may comprise numerous

additives such as dispersants, friction modifiers, anti-wear agents,
oMehtteintmierss otk apehtthand witaeriethne thadanghictiothe wheels

”B?dcifni&r\?eﬂﬁS!é’TtﬁgFB?’wﬂéﬁ‘% tﬂ%ﬂﬁr&ﬂxéﬂﬁgﬁﬁﬁgﬁéﬁﬂgﬂéﬁ ] ﬁﬁ%ﬁ"t‘édth@?vorking

transmission wo not perate at Its pea e cost peratlng the
caf theuvehicig dauiraissaibéel veryticesepisty, Tediansrissinaritsoomgsisad of

R e
reguikenientgenss ranstdiosiyaiaaeihchitidy asnonpietefeel BfiormMigsions
R SRR T Rl SRR DR R e of he
oyeiﬂatgs@f@aﬂvenﬁ@mfoﬁﬂ&dcwrth&)fﬁﬁ;rf@be@ﬁaaﬁﬂid@tqﬂréfgﬂmekect
f'%f@&&ﬁivééherf(é%?ﬂ%%?ﬂﬁiaﬁﬁgg 8§H’i§ﬁ%&%rﬂ%ﬁs}’slﬁ’£’ﬁ¥é’é %?fch as
surfaces change. In transmissions, stick-s Ip Can result in vibrations in the
ddiatigs s ditctiercatedifie theandievatanagenislerddationyrdtibiterare

. . e cion flui . g
e e e S etk o

wegnaesieddsiudtiéhmiby sddrijartlonthrotiressissies fivadldmiditieperate
maliless ake samAansisdnanLestiss friston hrsaen sy Haghs when,

sliding occurs. In general, these components consists of a long linear
hydrocarbon chain and a small polar functional group. Examples of friction

3Q;MALIRAD I MY AR LA ARNER BN AHDIgRS AT SRR Sbns

fatty acids. Otten, friction modifiers are corrosive towards Pb and Cu,
covamercantinsias sipRisbitesiusisevietien ehoaliéesSdardaubeearSTCC

“’FQ&EIF@@SeQﬁ’Hﬁﬁ%Wr‘é ' ﬁ?é?ﬂgiﬁ}ﬁaﬁrﬁ%‘@’ﬁg%ﬁ?éir%&‘?@%@r to

manufacturers have begunto use an electronically o
achieve fuel efficiency and a smooth ride. However, if the friction does not

increase with the speed, as required with a CSTCC, then “stick-slip” occurs.
“Stick-slip” is oscillatory relative motion of two or more surfaces in contact due
to fluctuations in the frictional forces as the contact time or the velocity of the
surfaces change. In transmissions, stick-slip can result in vibrations in the
driveline that are detected in the ride of the vehicle; such vibrations are
referred to as shudder. Automatic fransmission fiuids often contain anti-

shudder additives to decrease the stick-slip phenomenon.

A common way to reduce shudder is by adding friction modifiers 1o the fluid.
Friction modifiers are components that reduce friction between surfaces when
mild sliding occurs. In general, these components consists of a fong linear
hydrocarbon chain and a small polar functional group. Examples of friction
modifiers include: fatty acids, fatty amines, fatty amides, and esters of fatty
acids. Often, friction modifiers are corrosive towards Pb and Cu, common
materials in bushings. Also, friction modifiers can cause an undesirable
decrease in clutch capacity.

-6-
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controlled converter clutch (ECCC) as the clutch mechanism. This type of
clutch mechanism is configured differently from the CSTCC and has
different 5 energy densities and higher operating temperatures. Similarly
to the CSTCC, shudder must also be minimized in the ECCC in order to
maintain optimum operating conditions. Accordingly, transmission fluids

NG ,'ﬁ&ﬁ@v@‘l’itQBlSnTBBﬁEi%tXHﬁB%{ﬂPé?% H&%%rﬁé‘éﬂﬂ 10Q) %W%ﬁ@%)‘oﬁ‘icauy

novel, non-obviéus transmission as been discovered that may e
useuirolitst ceus@decicisliphalid; Gefetsyfrentrdtis oeidea vistmout higltling af

fricti oy Anemis] ; i -
R o R T S eSS AR A
tranengigslionsitiesanthtighsiyoperablegtenypeictiones. 1SiDéanititntha S TCC,
f ing.t dywith. ingi j - 20
R P e S BE R R i
acpreiatiig sheddinesa Ancors nddye transhe sseoafioidsfmnestrdgorbe suitable
Cc &ff{'ﬁigr{%@qﬂv&&&ﬁ%g& ?\iﬁ.’n‘?f metal surfaces sliding on each other.

Inis escCri

The term ™ ed oll es a lubricating oil composition that
comprises 25 additives. The term "succinimide,"” which includes alkenyl or

a')skaaﬁ@wa-mimm Q%ﬁgm%?féﬁﬂﬁlfi%&“ﬁéé??q[}é:r?%ered that

gener ccepted as meaning the product of a reaction of an a

siibyiteedsauttrieerstassr sokasly ande thireloigatrhehuindaemithout
"béﬁ%%?§'8'ﬂ?i S PgrsiiRes ﬂ?ﬁé?%m'BE?&‘H?EJE?@KFF?HP?H&V fesent
bissuccinimide that may contain up to a’bout 5 wt% mo osuccnﬁmlde. -7
Thy/amies e deriedane dievipsstom i antienritsticded dithen used in
C%{m?ﬁgmp;ﬁeﬁg@éﬁgtdpxsmlﬂn&?éﬂﬂgﬁétﬂ@ tRaAlmRIYBIRadditive

composition. This anti-shudder additive composition may

Definitions
The following terms used with the description are defined as such:

The term “shudder” describes friction-induced vibration. The vibration is
caused by a stick-slip phenomena and is related to the behavior of the friction

coefficient relative to the velocity of metal surfaces sliding on each other.

The term “finished oil” describes a lubricating oil composition that comprises

additives.

The term “succinimide,” which includes alkenyl or alkyl mono-, bis-
succinimides and other higher analogs, has been generally accepted as
meaning the product of a reaction of an alkenyl substituted succinic acid or

anhydride with a polyamine.

The term “bissuccinimide” describes the reaction product that is primarily a
bissuccinimide that may contain up o about 5 wt% monosuccinimide.
_7-
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be used in lubricating oils, such as but not limited to, automatic
transmission fluids and continuously variable transmission fluids, and are
particularly effective when used in transmission fluids for electronically
controlled converter clutches. The anti-shudder additive composition of
the present 10 invention comprises (a) at least one neutral phosphite

comp %@Hﬁgdlc?&sh e V%IE) R\hoor ;ﬁ%ﬂ‘ree dispersant selected from (b)
aﬁaé—me-hydmrgc;rl—sm:s%m?eé)—suminic dispersant selected from the
group consisting of a hydrocarbyl bissuccinimide and a hydrocarbyl

substifu ucginic ester of a_polyol and.mixtures thereof, wherein the
S o I B T SR AT R B Sl an
that-sioh dhieatividéthecesnshositien. of i torii-#fduitkt edbditiienctmapasition may
caus V. stick-slin. . Be the .present. | ' .
e e L S B Ao
aﬂd_idseaodrppoﬁi‘umhdmmbelmansmis_gion fhﬂdqocamtioaredmagtm&anw
ff&?@&iwwﬂsmsﬁ F?xet%%%%%égi6'?,%’1‘&5%%&"%?5&?0% é&"é%ntron?q
composition and/or the lubrication oIl composition except for ethoxylated
agnngsriehelatuhshudde ankilisivadaenpdsitive oothpdabidcatihthejiresent

SHYEBARARERSR FTpIEE AP SR e
mershesiphaidestiee thepatsaot sacdetideanybsat dtiasiconsubyiiocasbyi
i Lccinimide is A | _ ‘ 0, of
el P BT RN S8k A ol MY RS ORI
|t racedB. ifvenchioimigeeéntea hyibroadty! subsijidiecssbybinic ester of a

s R g S 0. S CORIChEndT B east
mhogteematitiesisiaelgasporiiorsttdtasingls rrbtcee s Butssnior friction
B R LRty oo ine
pireseinginveationshedidees ddcitva by ingosedvibredne enfbctitmenodffier is
th@p%ﬁé‘ﬁk?ﬁdﬁ@d%%%ﬁ@ﬂive composition and/ or the lubricating oil
composition. All types of friction modifiers may be added fo the anti-shudder
additive compaosition and/or the lubrication oil composition except for
ethoxylated amines. The anti-shudder additive composition or the lubricating
oil composition does not comprise a primary amide of a long chain carboxylic
acid. Furthermore, if the lubricating oil composition also contains
monosuccinimide, then the ratio of the hydrocarbyl substituted succinic
dispersant to monosuccinimide is at least 7:3. More preferred, the ratio of the
hydrocarbyl substituted succinic dispersant to monosuccinimide is at least
7.5:2.5. Even more preferred, the ratio of the hydrocarby! substituted succinic
dispersant {o monosuccinimide is at least 8:2. Most preferred, the ratio of the

hydrocarbyl substituted succinic dispersant to monosuccinimide is at least 9:1.
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substituted succinic dispersant is a hydrocarbyl bissucinimide. More
preferred the bissuccinimide is a borated bissuccinimide. 10 The
bissucciminide is the completed reaction product from reaction between
one or more polyamine reactants and a hydrocarbon substituted succinic
acid or anhydride (or like succinic acylating agent), and is intended to

CPEAmRSES, FAMAgHAs Wiere he prodyghmay have amide, amidine.
a kage of the type that results
from the 15 reaction of a primary amino group and anhydride moiety. The

bi%stlﬁccinimid is retpoareg ﬁlC ordin eth are well known

t s that Il in
R Rl AR PR A Sl
typesdfwiticemendes phosehite dongietiats tP@migopnpdased anthetierdmudder

of arf..:succinimide” are taught in U.S,. Pat..N 2,992.708; 3.018.291:
SRR R et e el et drocaroy
dmdbssituesdcfuckioic ahs syt incopahatearby! ieferecoenidae More preferred
" inimide: i rstqod. in the .art to incl many of the amide, imide
aﬁifgg{gr%%'f'r%g lgﬁ?gl('l:@egs%v ci%ﬁ%@a@%%?%%%%%his reaction. The 25
predominant product however is succinimide and this term has been

o9neralbe AcsERled.as meaning e praduct of a reaction of A08KENK:ween
substituteéd “succinic acid or an ydriae with a p Iyamlne as snown in
reagtion fl)relmeigamineseddiendtnanttubipd evithib ahis uestitaiedtsaccinic acid

| | Chie o iah logs.
A LI SR s DG e R, S N AR e Porpass
swooiowrdsy diidediy teagtiiodweitimayduiye efimidadamatiicanhydridealias

b ibed,.e.q., Pat.,N ,

RGBS e e R Rk 618 GRE BT R, RR e
anggehteeiral phiseryctinmofgidiaiogeth atgypolye lefriety sudredsss uccinimide

C'ﬂé%i%%fﬁ%&’%'g%?ﬁmd"ﬂéhrﬁ‘é%%ﬁsaﬁ@fdaﬂgew&?QHSWsR fti%eart, including but

not limited to, the following:

Certain fundamental types of succinimides and related materials
encompassed by the term of art "succinimide" are taught in U.S. Pat. Nos.
2,992,708; 3,018,291, 3,024,237; 3,100,673; 3,219,666, 3,172,892; and
3,272,748, the disclosures of which are hereby incorporated by reference.
The term "succinimide" is understood in the art to include many of the amide,
imide and amidine species which are also formed by this reaction. The
predominant product however is succinimide and this term has been generally
accepted as meaning the product of a reaction of an alkenyl substituied
succinic acid or anhydride with a polyamine as shown in reaction (1) above.
As used herein, included within this term are the alkenyl or alkyl mono-, bis-

succinimides and other higher analogs.

A{1) Succinic Anhvydride
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alkenyl-substituted succinic anhydride yields the corresponding alkyl
derivative. Alternatively, the alkenyl substituted succinic anhydride may be
prepared as described in U.S. Pat. Nos. 4,388,471 and 4,450,281 which

are totally incorporated herein by reference. 10 Polyolefin polymers for
rddaetiprepattation wblbi alkbpyksebstéyiot) sigrsinto amphiginigia byajeaction with
a f 0 -olefin,.e. I I e, butye
B e e St et
polfiEd RO lend A4 8S. Bpoiymetisooisintludsr éheuitte vislimeaciitrasf the

é:?g‘ff&%’# Ith ?Ea‘?é@%’ 'SHE@% R 't‘?u%ere%‘@tYJJ%“Sf 47 I%Q%ﬁé‘f?d‘ﬁoﬁ}&eﬁn,

r copolymers include those in which a minor amount
copciyasea chimbrated, pmtyolefio, 20itinolaledcantydrade4Redtgtion of the
n ' 10lefi : ' hutadiene or
R S A I N e
padybietinep dereative nlkbayalseajiduhsitutadicictinie grrikyditide a3aR be

I i t oR car t I
B A RIS Dl NS TS L S0 R TIARN are
okl iatorsikaiel Teeiarbynaeierarces A particularly preferred class of

olefin polymers comprises the polybutenes, which are prepared by
polymerization of one or more of 1-butene, 2-butene and isobutene.

ESpbeigfindediratsiesdns peatior natdh dbataimieis @ sbipdtitaiareppopsresa

of units.deriv ' : I tain.mi
o e R B T S, Popyene,
pblyiriene Nesh witanehansobenégreurine quymers 8aberieterapghamners such
| L |
P e e e ol uch a5
Distlobtmessivdretyisheeantbpropylene, butylene, and isobutylene, etc. Other

copolymers include those in which a minor amount of the copolymer
monomers, e.g., 1 to 20 mole percent is a C4 to Cs nonconjugated diolefin,
e.g., a copolymer of isobutylene and butadiene or a copolymer of ethylene,

propylene and 1,4-hexadiene, etc.

The polyolefin polymer, the alkeny! or alkyl moiety which is represented as R,
usually contains from about 10 to 300 carbon atoms, although preferably 10 to
200 carbon atoms; more preferably 12 to 100 carbon atoms and most
preferably 20-100 carbon atoms.

A particularly preferred class of olefin polymers comprises the polybutenes,
which are prepared by polymerization of one or more of 1-butene, 2-butene
and isobutene. Especially desirable are polybutenes containing a substantial
proportion of units derived from isobutene. The polybutene may contain minor
amounts of butadiene which may or may not be incorporated in the polymer.
Most often the isobutene units constitute 80%, preferably at least 90%, of the
units in the polymer. These polybuienes are readily available commercial
materials well known to those skilled in the art. Disclosures thereof will be
-10-
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found, for example, in U.S. Pat. Nos. 3,215,707; 3,231,587; 3,515,669;
and 3,579,450, as well as 3,912,764. The above are incorporated by
reference for their disclosures of suitable polybutenes. 5 In addition to the
reaction of a polyolefin with maleic anhydride, many other alkylating

hmﬂ@aftbbﬁzsaﬁwmewb‘é et HaswsRitiély a8 fo SgrdbirékP; and
4ehyl 2 %CHEWMQ%%% FHEOIROEURINE BN RIS LIS for

cyc ic, linear, branched and internal or alpha olefins with molecular

V\ié@h!@ﬁﬁiﬂwm@éS.M)tahl%@@labhiﬁf@ﬁvnh molecular weights in the

range of 10 200-2,000 being more preferred. For example, alpha olefins

obtained from the thermal cracking of paraffin wax. Generally, these

olafadditingécite Badiaaaiehrabivleln witgimaieistrehydles Branprher
1112 %ﬂﬁﬁg‘ %@S%Hé AKEGRSS B e VGt R T D8

f| S. A er source of olefins is by the dimerization of alpha olefins

oRERcramireprbseieeinify snbehide. tithes siilpkialkyiatige hyamgatbons
IntRIpALAUGHRS ﬂ%Sﬁ%%ﬂ@%ﬂ%gyﬁ@nﬁpﬁﬁﬁﬁHWﬁ@Wh% Cﬁﬁflgéuiar

over a sw?a ble catalyst such as silica. A(2) Polyamine 20 The polyamine

ewpigysdndhsdpagetheQk&f oF m@wwﬁb.mﬁimﬁ% vrisiatalinthe range of
POl NGO BNIRG T DierBReY F2A8Nae Bl 0&%&@@%@%@%&% the

about 40 carbon atoms. The polyamine is reacted with an alkenyl or alkyl

stieimalaaghingeongiaiiicavire FRyamiho mﬁéﬁw@flamwrwzirﬁrﬁmﬁj@
CRPIYE OIS WAGHO A ARASURTE 1S Eh SRR ROtRS BirdAene growth

provide at least one basic amine per succinimide. Since the reaction of a

n@f@g@ﬁSowai%lgmvamm@eam@mm@lﬂﬁme&aqﬂm sqWaroeheigfins is
DAk A BV SY DYPED AN BUSEROE RIR EER Xy st such as the

po yoxyalkylene oxycarbonyl is believed to ef C|ently proceed through a

s higapyaraaiangaialyst, latecaat osEnsg tie Basily ahlabatbRwstbethe
PSRRI AT BY A IRAY cHh S Wl P NG ABYS LatHIE LS 8P HE g Meamine

or a secondary amine. Accordingly, in those instances in which the
succinimide contains only one basic amine, that amine must either be a

PIATAT P SRS & secondary

The polyamine employed to prepare the alkenyl or alkyl succinimides is
preferably a polyamine having from 2 to about 12 amine nitrogen atoms and
from 2 to about 40 carbon atoms. The polyamine is reacted with an alkenyl or
alkyl succinic anhydride to produce the polyamino alkenyl or aikyl
succinimide, employed in this invention. The polyamine is so selected so as to
provide at least one basic amine per succinimide. Since the reaction of a
nitrogen of a polyamino alkenyl or alkyl succinimide to form a hydrocarbyi
oxycarbonyl, a hydroxy hydrocarbyl oxycarbonyl or a hydroxy polyoxyalkylene
oxycarbonyl is believed to efficiently proceed through a secondary or primary
amine, at least one of the basic amine atoms of the polyamino alkenyl or alky!
succinimide must either be a primary amine or a secondary amine.
Accordingly, in those instances in which the succinimide contains only one

basic amine, that amine must either be a primary amine or a secondary

17w
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-11 amine. The polyamine preferably has a carbon-to-nitrogen ratio of

from about 1:1 to about 10:1. The polyamine portion of the polyamino

alkenyl or alkyl succinimide may be 5 substituted with substituents

selected from (A) hydrogen, (B) hydrocarbyl groups of from 1 to about 10
carbine aldrenqigaadye griaipeablas 2 adboutotoitagssnrationes feovd about
(Q)_mgﬁgﬁj%a]qnohydroxy, mononitro, monocyano, lower alkyl and

lower alkoxy derivatives of (B) and (C). "Lower", as used in terms like

lower alkyl or lower alkoxy, means a group containing from 1 to 10 about 6

R R SR S e

obubetipalige mitie ssksptiranty oelesten fram amitydnogean Bidmwdrocarby!

Hydiasert 2 4S5 LB 0PE DB INRANETRISOMPRBLIS A IS about
ks e )

ention, denotes an organic radical compos on'and hydrogen
whicharnisdainisharid, @ibmap&e@maﬂ@rtf_rm&fm«mammm&ﬁe@ﬂ@gwano,
Al é?&gi%rﬁ@'mg? DKARERER) Arap Y %ﬁ?c’p@%?%@%@f&&&l&%n
unsaturation, I.e., ethylenic and acetylenic, particularly’acetylenic
ukeransrlie fowaealiipsuituevepalya@inscanth e greseneanteiniing isee 1do
g by, ssari - ' ' :
S oS b IR LA o O arves

satihespalyaminetis Nystagerend, isdnast, pemel theasicrjiregen atoms of
a't‘ﬁ%”éf!ﬁﬁﬁnl@%s %’%ﬂ%@'éi’@%‘dﬁ’da X800 Ineé?om.

hydroxyalkyls, such as 2- Hydroxyethyl, 3-hydroxypropy
hydroxyisopropyl, 4-hydroxybutyl, etc., 25 ketoalkyls, such as

2GHRBEARY Ba65188AMW SLSe AR RNHIRYRTI A EBRMPORERIS oA as
ethoxyethyl,”ethoxypropyl, propoxyethyl, propoxypropyl, 2-(2-

ciR¥RPENDIGe0TES 2N DIgasindRdict anpesy)efiearte, gng hydrogen
SARKARKABE Ao RdrCHIRA R P EoThi aRd A bR 6 105
aforementioned (C) substituents are such as propionyl, acetyl, etc. The
meieliad. Fetatell subeibushesarevhgirogeni e CiRENg s faee o Alickatic
hm%@&%& i.e., ethylenic and acetylenic, particularly acetylenic
unsaturation. The substituted polyamines of the present invention are
generally, but not necessarily, N-substituted polyamines. Exemplary
hydrocarbyl groups and substituted hydrocarby! groups include alkyls such as
methyl, ethyl, propyl, butyl, isobutyl, pentyl, hexyl, octyl, etc., alkenyls such as
propenyl, isobutenyl, hexenyl, octenyl, etc., hydroxyalkyls, such as 2-
hydroxyethyl, 3-hydroxypropyl, hydroxyisopropyl, 4-hydroxybutyl, etc.,
ketoalkyls, such as 2-ketopropyl, 6-ketooctyl, etc., alkoxy and lower alkenoxy
alkyls, such as ethoxyethyl, ethoxypropy!, propoxyethyl, propoxypropyl, 2-(2-
ethoxyethoxy)ethyl, 2-(2-(2-ethoxy-ethoxy)ethoxy)ethyl, 3,6,9,12-
tetraoxatetradecyl, 2-(2-ethoxyethoxy)hexyl, etc. The acyl groups of the
aforementioned (C) substituents are such as propionyl, acetyl, etc. The more

preferred substituents are hydrogen, C4 -Cg alkyls and C -Cg hydroxyalkyls.

In a substituted polyamine the substituents are found at any atom capable of
receiving them. The substituted atoms, e.g., substituted nitrogen atoms, are
-12-



In a substituted polyamine the substituents are found at any atom capable
of receiving them. The substituted atoms, e.g., substituted nitrogen

atoms, are -12 generally geometrically inequivalent, and consequently the
substituted amines finding use in the present invention can be mixtures of
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se within't e present invention is a polyalkylene
ppiywsuinstitvieddinty atkijieaavitfasiibstitiant genuda gisupiesh baquivalent
p h/ 'nlri: '\ga!éﬂlf lt8 stituted polyalkylene polyamine. Preferably, the
aﬁy@é@él g‘rgguﬁﬁ conta)léns’ﬁ%'m 2 to 6 carbon atoms, 10 there being
preferably from 2 to 3 carbon atoms between the nitrogen atoms. Such

gw&%%%m&%%a%%i&ét@@w{ﬁﬁ?ﬂ% ccope of the present

dimethylp ene, etc. Examples of such polyamines

iriokeidiantiylemetyialiienambypsrearineinding @hmes ieiaayingnng,

dj ami j teframi Il _ j
té?r%ﬁ%ﬁgﬁgﬁ ﬂsjggrtjagni e, aﬁgsp’)éri éé%ﬂ]%}lgr?g{%ggﬁr%iangﬁ% arﬂ?nes

ep@b_/fﬂmiss-i%gférgbbudh%}glbymgm@ﬁmmmﬁﬁgg?amaﬁ@rbon atoms,
pf%&%‘ﬁ @%@%@I?W%% PONBBHNGDNRBEIE the nitrogen atoms.
hydr - ed poly

ocarbylsubstitut amines. Among the polyalkylene polyamines,

tHoige corasrye sxeapifiethimo gty igomms! aharepglerariBefr atoms are

;ﬁg@%’;@m@g’éﬁg, Werﬁ@gﬁe:%ﬁél@snﬁ%%'@mﬁsp%%;ﬁmwmcme

_ rtlcular, the lIower polyalkylene polyamines, e.g., ethylene
dietiyieneiirpilendietbnene, Eemime Sdﬁymﬂyl@m}iﬁﬂmﬁmg@miene
C%ﬁ%‘?ﬁ&%ﬁ&@ﬁ%ﬂ@’trgffaggaa@@e‘fﬁébﬁmgﬁet@éem?feﬁed
substituted heterocyclic compounds, 25 wherein the heterocycle .
cORMIBSBINBNBNSt PROTEE D IFREIMRXEM IRy SCHMATING D AFOTBRGRISOMers
”'&S%Q?Hs%?&ﬁéh%@f&%ﬁ' FaPRS AR SeHaTal ATBRED substituted

substituted with groups selected from the aforementionéd
polyamines, including hydrocarbyi-substituted polyamines. Among the

polyalkylene polyamines, those containing 2-12 amine nitrogen atoms and 2-
24 carbon atoms are especially preferred, and the C, -C5 alkylene polyamines
are most preferred, in particular, the lower polyalkylene polyamines, e.g.,

ethylene diamine, dipropylene triamine, etc.

The polyamine component also may contain heterocyclic polyamines,
heterocyclic substituted amines and substituted heterocyclic compounds,
wherein the heterocycle comprises one or more 5-6 membered rings
containing oxygen and/or nitrogen. Such heterocycles may be saturated or
unsaturated and substituted with groups selected from the aforementioned
(A), (B), (C) and (D). The heterocycles are exemplified by piperazines, such
as 2-methylpiperazine, N-(2-hydroxyethyl)piperazine, 1,2-bis-(N-
piperazinyl)ethane, and N,N'-bis(N-piperazinyl)piperazine, 2-
methylimidazoline, 3-aminopiperidine, 2-aminopyridine, 2-(3-aminoethyl)-3-
pyrroline, 3-aminopyrrolidine, N-(3-aminopropyl}-morpholine, etc. Among
heterocyclic compounds, the piperazines are preferred.

-13-



(A), (B), (C) and (D). The heterocycles are exemplified by piperazines,
such as 2-methylpiperazine, N-(2-hydroxyethyl)piperazine, 1,2-bis-(N 30
piperazinyl)ethane, and N,N'-bis(N-piperazinyl)piperazine, 2-
methylimidazoline, 3-aminopiperidine, 2-aminopyridine,
2-(3-aminoethyl)-3- pyrroline, 3-aminopyrrolidine,

«(3-amjin - ine, etc. Am heter ' p : .
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MG YRR

:
Na(beteethphostaddyelitons L zﬁﬂ?élmtaet;y_a BBstheathaminbcetigadnae!,3,6,9-
1.2 BAiANG.G. g . - th ine.
BRI AR SRR R
aatmoegtiigitiet)astblaming [ M(deimyhdclhyrapaneditipiamide|<ethanol.

Agﬁ%%ré%rﬁ%%%%ﬂ%ﬁgp Qﬂgé?%rﬁrﬁ?%ﬂ%}%mmmﬁoéaeghanol.

(bisaminoptropylethylenediami ropyleneamines’are’prepar y the
reaction of acrylonitrile with an ethyleneamine, for example, an

o1 . . . . )
AR S R AR S e
infeisaedfnpramielitienrdituninpsepBredyiensatiyies aidiaienaredcy the
a?é\geﬁ‘&ﬁ"sf‘%ewg)lqﬁrfw&%?&h EKESAndNRCHaN ,%‘n?@clll%leneamine
many Instances the polyamine used as a reactant in the production of

steviingntiesemiagrediditinehtiblirls howheisge/corapdotrgpufram 1 to 5,

nate with.t
average co posﬂ%%’?éﬁzteﬁh %%@ggﬁﬁeﬁ%ﬁﬂﬁﬁn@g&?ﬁ% nrg duct

priparredirare gioyeneridianon o Badmsindasitiie wedidoheofz N(CHz)s

dighl «H‘zﬂﬁ-@&ﬁ-ﬁ‘ Sq@p{y‘onia 25 will have both lower and higher amine
members, e.g., triethylené tetramine,

In many instances the polyamine used as a reactant in the production of
succinimides of the present invention is not a single compound but a mixture
in which one or several compounds predominate with the average
composition indicated. For example, tetraethylene pentamine prepared by the
polymerization of aziridine or the reaction of dichloroethylene and ammonia
will have both lower and higher amine members, e.g., triethylene tetramine,
substituted piperazines and pentaethylene hexamine, but the composition will
be largely tetraethylene pentamine and the empirical formula of the total
amine composition will closely approximate that of tetraethylene pentamine.
Finally, in preparing the succinimide for use in this invention, where the
various nitrogen atoms of the polyamine are not geometrically equivaient,
several substitutional isomers are possible and are encompassed within the
final product. Methods of preparation of polyamines and their reactions are
detailed in Sidgewick's "The Organic Chemistry of Nitrogen", Clarendon
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substituted piperazines and pentaethylene hexamine, but the composition
will be largely tetraethylene pentamine and the empirical formula of the

total amine composition will closely approximate that of tetraethylene
pentamine. Finally, in preparing the succinimide for use in this invention,
WReresthex306rdaré6s niaige's sivemaftthebQlyganiceCanepminds”, Saunders,
g etricall uivalen veral stitutional isemers are possible and
e 2 o ) R o R s s

pdetminies yh @ tiuek d e aspesatiseVoataikes 2n HHd§ewidE's "The Organic
Chemistry of Nitrogen", Clarendon -14 Press, Oxford, 1966; Noller's
"Chemistry of Organic Compounds”, Saunders, Philadelphia, 2nd Ed.,
1853 mpidifsOithbiesoamnywispediadd Ehemitgleie gendtogyte 2nd

Ed., espgcially Volumes 2, pp,,99-11 mples of, suitable, palyamines
ﬁﬁ%ﬁ%@ﬁﬁy@ﬁﬁ%‘zagﬁﬁﬁﬁn ﬁg%%%%%%ﬁmﬁgjﬁ Hrage
: wyesgihy ravaitzdyleferay B owdlderscaldigimpaty SWlidiand,

I Do P SR MR L M Sy
tEply@vinesly andrtierse vobstiturehbohethsnbstitubbadangyamines, including
h - ' lyami PA-X ine ("HRPAXY)
CHSEN P ABINSR B eSS, S RO PR RS,
nuletailes Bushichiageyop alypraxins iy €rallgraifer ditcogsile atoasufisr Thalecule.

i ' I ini hydrid 15
T o B R B R S nown 1 the
art and is disclosed in U.S. Pat. Nos. 2,992,708; 3,018,291; 3,024,237;
R e b BRAdice Ve BN Al ol Ry dide g
opedkigicsubeimiotjcesireOaienpled alkgl ey tuiniondep idysetiroakeiytioe art

AL 1elge t@%{g@?&@@&%kw&ﬁs%yéraﬁﬂ%%'?d

s'andto the
3,100,673; 3,219,6686; 3,172,892 and 3,272,748. The above are incorporated
herein by reference for their disclosures of preparing alkenyl or alkyl

succinimides.

As noted above, the term "polyamino alkenyl or aikyl succinimide” refers fo
both polyamino alkenyl or alky! mono- and bis-succinimides and to the higher
analogs of alkenyl or alkyi poly succinimides. Preparation of the bis- and
higher analogs may be accomplished by controlling the molar ratio of the
reagents. For example, a product comprising predominantly mono- or bis-
succinimide can be prepared by controlling the molar ratios of the polyamine
and succinic anhydride. Thus, if one mole of polyamine is reacted with one
mole of an alkenyl or alkyl substituted succinic anhydride, a predominantly
mono-succinimide product will be prepared. If two moles of an alkenyl or alkyl
substituted succinic anhydride are reacted per mole of polyamine, a bis-

succinimide is prepared. Higher analogs may likewise be prepared.

A particularly preferred class of polyamino alkenyl or alkyl succinimides
-15-
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analogs of alkenyl or alkyl poly succinimides. Preparation of the bis- and
higher analogs may be accomplished by controlling the molar ratio of the
25 reagents. For example, a product comprising predominantly mono- or
bis- succinimide can be prepared by controlling the molar ratios of the
peNpioied iarbepcorrsanhitriitsianiisviealienmaiy bepepagdaed by
rg%qgg%vﬁh one mole of an alkenyl or alkyl substituted succinic
anhydride, a predominantly mono-succinimide product will be prepared. If
two moles of an alkenyl or alkyl 30 substituted succinic anhydride are
reacted psr mole of polyamine, a bis- succinimide is prepared. Higher
a@alogs ay Iikevﬁ;e be prepared. A particularly preferred class of

pol 1o alkenylsr alkyl succinimides -15 employed in the process of
the instantigveRHD e represented by Formula ll: 0 P 4 P3 N~

-W a 0 Baherein R is alkenyl or alkyl of from 10 to 300
carbon atoms; R2 is alkylene of 2 to 10 carbon atoms; R3 is hydrogen,
lower alkyl or lower hydroxy alkyl; ais an integer from 0 to 10; and W is
--NH2 or represents a group of Formula lll: O Rt N- 10 0 wherein R is
alkenyl or alkyl of from 10 to 300 carbon atoms; with the proviso that

wieareiniSiiseaikeny! sk ahnaclE b cridap@ierosaf & rlkgene of

2 to 10 carbon atoms; Rz is hydrogen, lower alkyl or lower hydroxy alkyi; a is

an integer from 0 to 10; and W is --NH; or represents a group of Formula [li:

wherein R is alkeny! or alkyl of from 10 to 300 carbon atoms; with the proviso
that when W is the group of Formula [l above, then a is not zero and at least

one of Rz 1s hydrogen.

As indicated above, the polyamine employed in preparing the succinimide is
often a mixture of different compounds wherein the resulting succinimide has
an average composition indicated as the Formula Il. Accordingly, in Formula 1l
each value of R; and R3; may be the same as or different from other R, and
Ra.

Preferably R is alkenyl or alkyl, more preferably 10 to 200 carbon atoms, and

most preferably 20 to 100 carbon atoms.

Preferably R; is alkylene of 2 to 6 carbon atom and most preferably is either
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one of R3 is hydrogen. 15 As indicated above, the polyamine employed in
preparing the succinimide is often a mixture of different compounds
wherein the resulting succinimide has an average composition indicated
as the Formula Il. Accordingly, in Formula Il each value of R2 and R3
nediy N ersaiapyieNe: different from other R2 and 20 R3. Preferably R is
alkenyl or alkyl, more preferably 10 to 200 carbon atoms, and most
preferably 20 to 100 carbon atoms. 25 Preferably R2 is alkylene of 2 to 6

cBreferatbmBmis Modiogeterably is either -16 ethylene or propylene.
Preferably, R3 is hydrogen. 5 Preferably, a is an integer from 1 to 6. In

formula 11, the polyamino alkenyl or alkyl succinimides may be
cOnesirnyavearintegesifigichipdsed of three moieties that is the
alkenyl or alkyl moiety R, the succinimide moiety represented by the
formula: 10 0 N- o and the polyamino moiety represented by the group

R foruuiz Ry prevaminoirendebaliid sepriyEHIRE S Rie RNKeniently
IR IPaS I HRIRPEBRIBULPBY FRRAADNIEE fOSNUITPBIKERY R D hoiety

R, the succinimide moiety represented by the formula:

and the polyamino moiety represented by the group

R
|
—f R N-} B W
e

The preferred alkylene polyamines employed in this reaction are generally

represented by the formula:

Hz N-(R’-NH); ~R’-NH:

wherein R’ is an alkylene moiety of 2 to 10 carbon atoms and a is an integer
from about 0 to 10. However, the preparation of these alkylene polyamines do

not produce a single compound and cyclic heterocycies, such as piperazine,

may be included to some extent in the alkylene diamines.
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wherein R' is an alkylene moiety of 2 to 10 carbon atoms and a is an
integer from about O to 10. However, the preparation of these alkylene
polyamines do not produce a single compound and cyclic heterocycles,
such as piperazine, 25 may be included to some extent in the alkylene

dhaitiesally7 thediteniiy)idecrsay disipigeares Meghesansihndstineiuding, but
“?%P%ﬁé’&ciadfﬂas@&egeﬁt%@atﬁ%% f’&ﬁ’aﬁlﬂgsﬁéﬁlﬁgdﬁ e Olw@ngatent No.

Harrison et at., U.S. Patent No. 5,616 rrison et at., U.S. Paten

No69 8668 d8amsaiseha, 4l Ratenitio: K585 28 cbarmsatissmkt ldIS
Ut 1At 95 %Bﬂgr niseretg 8- BlanPRiSH Aer 890 LRalson et

and Wollenberg et a Patent No. 4,746,446. The contents of these
r@ﬁexéh&efaterﬁ&l@;rﬁ;ﬂédr@@&t@@cbwwmbﬁ@aﬁ #heid éntiredent Nee

pﬁsfziée@&%d S*I"ﬁ‘é”?ﬂé‘ﬁ'%%@ B?"’}FLS:-!Q ?g‘{l‘%?éﬂ%@%ea%tﬂ HIRE P8R 6?

well known in the art including, mited to the following: Harrison
areferemcp afetieN®rBiret®®12; Harrison et al., U.S. Patent No. 5,821,205;
Harrison et al., U.S. Patent No. 5,849,676; Harrison et al., U.S. Patent No.
5,872,083; Harrison et al., U.S. Patent No. 6,015,776; Harrison et al., U.S.
Pashp RS-t e s mamisen e madesasepedaneg. witveathpdsdhai gie

AL ﬂhowrﬁnﬁﬁ&eﬁﬁ'ﬂ%lﬁdﬁg B4 n%%’ﬁﬁﬂf@dl'lfo%l?!?mﬁﬂwo%ﬁaﬁ%n etal.,

nitrogen containing dispersant may also be post treated, suc

rdactirfgatestiNeith, hiRd &Bnd'tﬁ’fa@ﬁmaﬁboké@cl?ﬂiﬁﬁffm@tcﬁfﬁ% 205
bpatrebAIReSaDS, Ipaadditg) DhasigAIHhAR, 'd), ANPIERA No.

suitable boron ¢ompounds includé boron oxides, boron halides and

e BiSEABYrTdatir R ekaly FoRatent e 8 ehliidlantsen g al., U.S.
egunaleNs ¢ b@wwmamt%tt%? RP@SRBHONSNEE B NHBIRN : Harrison et

containing dispersant may be employed. -18 Hydrocarbyl Substituted

sakcldi® FRaseri M e S drBlRothesentisdiinien pbpaRh preveritas BitiRgen
aébf%?ﬁﬁ{&ﬂ@b‘@%m%wgw 16eC5bt Bl YoL BMNL B YIS EMERABR

neutral phosphite compound.
with boric acid or a similar boron compound to form borated dispersants. In

addition to boric acid (boron acid), exampies of suitable boron compounds
include boron oxides, boron halides and esters of boric acid. Generally from
about 0.1 equivalents to 10 equivalents of boron compound to the

phosphorous-free nitrogen containing dispersant may be employed.
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5 Such succinic esters are usually the reaction product of hydrocarbyl
substituted succinic acids or anhydrides (e.g. polyisobutenylsuccinic
anhydride) with polyols (e.g. pentaerythritol). The hydrocarbyl substituted
ester of a polyol may be prepared as described in U.S. Patent No.
33gdroebyliSabssithexe B inctmpokatien bf/adfergoice, and U.S. Patent
No. 4,173,540, 10 which is herein incorporated by reference. Suitable
polyols include ethylene glycol, diethylene glycol, triethylene glycol,

tdnmbmenergilpodlntﬁptmylmpr@lsteat immem@mammmmuted

coI trlbu Ien oI and other alk I cals in which the.alkylene
P b R e S i Rl MR SR  SeiFouna.

aBUbb'Sum*“de%m pemaiyrtarieactich prehediof, rg;erbeaamd.m
|, pi coI rythri 0, r
Cyflf\ I%%?%%ed : 8,{' %%étg{iﬁ%c}f gé%i%egsé)esé? ﬁ red%%éé% e

palyhydmniealmﬂroﬂmwsmega havﬂagsaﬂmaet)thﬁéehmimqawmsﬁﬁuted

a hri itol, I

m%a%%ltol é}y p(r'ﬁgﬂ% s pent gér%/ﬁﬁ& %&i%gft)l{énalg, ? %E%Ii é\fcg?s 381,022,
pwitm@rwmﬂm,lmsmmata@ad\kantmf&ma@ebalmﬁﬁamamm@ﬁbvﬁﬂﬁm,

I rnia and 25 may also be
purc gfsg %a]q (];-&[8 rlzo&gg1 f|§=E[)}rz§télz1ngWycI|ffe Ohio. Neutral

Phosphite In the present invention, preferred neutral phosphite

c i [ b h f
L BV R td SRR A ROR SN ER BT SHviere aiveol
tri&lkybﬁhﬂsphu@sqnbldmapwem gjhocsbIhwemméemtuglyq;olpnbbesdese@ycoE,
t r i S
R S A S S S TR SR G s
nmmémé\mm Atgdfﬁmgcto tHend SOdhfor efapholymydrichkikohols
compound, otrilaur phi %6 of dilauryl
h$drogengp§|osph| eezg]%glﬁ rz‘ﬁ%t” %Ién%?f?& B@I%Qa\% Cl QE
hexanediol, pinacol, erythritol, arabitol, sorbitol, mannitol, 1,2 —
cyclohexanediol, and xylene glycol. An especially preferred class of
polyhydrIc alcohols are those having at least three hydroxy! groups, such as
pentaerythriiol, dipentaerythritol, tripentaerythritol, sorbitol and mannitol. Most

preferred is pentaerythritol.
Additionally, the ester of pentaerythritol, used in this invention may be
purchased from Chevron Cronite Company, LLC San Ramon, California and

may also be purchased from The Lubrizol Corporation, Wycliffe, Ohio.

Neutral Phosphite

In the present invention, preferred neutral phosphite compounds include

trinydrocarbyl phosphites. More preferred trihydrocarbyl phosphites inciude

trialky! phosphites. Most preferred trialkyl phosphites include trilauryl

phosphite. In addition to processes that are well known in the art, trilauryl

phosphite is manufactured and soid by Rhodia, inc., Cranbury, New Jersey
-19-
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phenol. 5 A neutral phosphite compound, such as trialkyl phosphite, is
represented by the following formula: R-0 F- O R'-O R" 10 wherein R,
R', and R" are independently hydrocarbyl groups having from about 1 to
24 carbon atoms, preferably from about 4 to about 18 carbon atoms, and
e (@ eferibbedranmdabthut 6rdald Gaarb@usdphss Tihé R ARtadthgRb the

g ay.be satura r.unsaturated, and straight, or Zr C chain
SRk A e e e ]
Rrarsph HRe gYobipa Y6 dif déanngthyy detigd nehosypylite nog ss- thawl 0wk of
t-%@/lbrl]- propenyl, n-butenyl, n-hexyl, nonylphenyl, n-dodecyl,

n: od‘ecenyl, hexadecyl, octadecenyl, stearyl, i-stearyl, hydroxystearyl,

and the like. Preferably, R, R" and R" are each alkyl or aryl. 20 Preferred
neutral phosphite, compounds include trinydrocarbyl phosphites. Mare
oA AR R A RS o AR kAR i es Topeete by
ptbéefodidwiadkidphoisphites include trilauryl phosphite, which is
manufactured and sold by Rhodia, Inc. and is marketed under the trade
name Duraphos 25 TLP. In addition to being purchased from Rhodia, Inc.,
trialkyl-ghosphite may be synthesized from well known processes such as
that desé@b_g@in U.S. Patent No. 2,848,474 which is herein incorporated
byrefergnce. 3%7I’he Lubricating Oil Composition -20

wherein R, R’, and R” are independently hydrocarby! groups having from
about 1 to 24 carbon atoms, preferably from about 4 to about 18 carbon
atoms, and more preferably from about 6 to 16 carbon atoms. The R, R’, and
R” groups may be saturated or unsaturated, and straight or branched chain
aliphatic hydrocarbyl radical. Representative examples of suitable R, R’, and
R” groups include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-
propenyl, n-butenyl, n-hexyl, nonylphenyl, n-dodecyl, n-dodecenyl, hexadecy!,
octadecenyl, stearyi, i-stearyl, hydroxystearyl, and the like. Preferably, R, R’
and R” are each alkyl or aryl.

Preferred neutral phosphite compounds include trihydrocarbyl phosphites.
More preferred trihydrocarby! phosphites include trialkyl phosphites. Most
preferred trialkyl phosphites include trilauryl phosphite, which is manufactured

and sold by Rhodia, Inc. and is marketed under the trade name Duraphos
TLP.

in addition to being purchased from Rhodia, inc., trialkyl phosphite may be
synthesized from well known processes such as that described in U.S. Patent

No. 2,848,474 which is herein incorporated by reference.

The Lubricating Oil Composition
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The lubricating oil composition of the present invention contains a major
amount of oil of lubricating viscosity and a minor amount of the
anti-shudder additive composition, which comprises (a) at least one
neutral phosphite 5 compound and at least one dispersant selected from
and (b) at least one hydrocarbyl substituted succinic dispersant selected

T e S S A YRR IERIN K0 2 major
wrareintthédildf dearisptingosstasityhancha eistrimaubbafdtenanti-shudder
"DeivReAdALYR commasion gRgsh HTBINGA A RIIPEKALER e
amine; and wherein the additive composition does not comprise a primary
acoichepobind @yl citdershdyexdlspacid i erieetedHino i tard |(Ihratdeagtaine
SRR A mereeRIn e e 0 o Dioug pongin
7¢8 . aviydr prafbyebishuacitivTof ¢harid drbydrophgiy stitbsitutedsuiecie ester

g e i A ] _
SRS RONBEILE HI L0 SRA s
measisbiatanmiveatome jesse&in e stdsidiferedmpesititio dpésenot comprise

h : e i is 9-1. 20
i b CRE G BT i
besepiiska risodiviemitelobedatg giat aabstgiccanitharrenidadhivat if the
(i . | ) T |
oo EERE 0 BRI s B S o
Tisicayrabariybeidasiiy st corppogtdisnsrernptedontipsugaioimide is at least

5 ) _ | of luhricat . . .
T e T g
oflispersastitnroongrussininide lisaat isasineGt2b plysphite o piedemed, the
IS o) 0, 0, L .
R SO A At O s
phbigastd Rotdqsicteeipitedrdheapbotd. tteevidrecatnisolsgiviesd succinic
trm¥g&9§§m¥5%BEBQE‘ECW@@W phosphite, such as trilauryl

An effective amount of the anti-shudder additive composition is added o a
base oil that is sufficient o lubricaie gears and other components which are
present in automatic and continuously variabie transmissions, as well as
reduce the shudder that is caused by friction induced vibration. Typically, the
lubricating oil composition of the present invention comprises a major amount
of oil of lubricating viscosity and a minor amount of the anti-shudder additive

package.

Specifically, the lubricating oil composition comprises (a) at least one neutral
phosphite compound comprising preferably from about 0.01 wt% to about
1.00 wt% trihydrocarbyl phosphite, such as trialkyl phosphite, such as trilauryl
phosphite. More preferably, from about 0.10 wt% to about 0.85 wt%
trihydrocarbyl phosphite, such as trialkyl phosphite, such as trilaury!

phosphite, is present in the lubricating oil compeosition. Even more preferably,
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phosphite, is present in the lubricating oil composition. Even more
preferably, -21 from about 0.20 wt% to about 0.70 wt% trihydrocarbyl
phosphite, such as trialkyl phosphite, such as trilauryl phosphite, is
present in the lubricating oil composition. Most preferably, from about
OfBthmatiota St % SovitoutiByddostidiriip/arschitey iplcbsahiteakyth as

phosphite, such.as trilauryl 5 phosphite. is present in the lulricating oil. ,
o B e R T T RS R oS B R ting o
comppsititions dsidroefarayipissurocatiomit @, Ytheteintohabloyd e lo
substituent has at least. 50 carbon ,.comprising preferaply fro
R S A e
pobbeeaited bigsasemtimide: fulnficagingordechtemitimmide. More
preferably, from about 0.20 wt% to about 8.0 wt% of bissuccinimide, such

as post-treated bisuccinimde, such as borated bissuccinimide is in the

| ullor iad regMbibdamrgd's isilomipbteea ttefefd by | utvdna tivg wiiC: 8 mp¥s ittoabio e

6 %.0f.bissuccinimde, su -freated 15 bi inimi C
o R S R e S SR o o
pferaitiipnfedoret aunipdisutdn ot \b ftowt Zbaiu s $ Oamthoite abuch as

PR S R BRI U

ubricating oil compaosition.
theohatheid dtisspicincompodifiore iprefénaiyc fndryl sbbetiied wtibtciniatsmtér
0 I mixtures thereof, wherein the ocarbyl. ti t has
TR TS 0 S U B B R ST R s
wiiar afesihbissecoinpulyal ée rothsudbricatingesiterooh pesitaaTy tfict. (eferably,
0,20 wto . 1Y ter of
o ot O R AU S AR, Bt tHEC TR & gy troatec
comspositivimikiere yrefasdityafechbisboatititidedsandbeutbricatittg of an
| ol is i i
s B A S B W8 Bt
5 lgssnenivhide esiteh afsppbpitteadetshiss ecciniroster sfigeataboyatdtbl is in

tk@\ssucciniméde is in the lubricating oil compaosition.

In another embod'iment, component (b) of the lubricating oil composition is a
hydrocarbyl substituted succinic ester of a polyol and mixtures thereof,
wherein the hydrocarbyl substituent has at least 50 carbon atoms, comprising
from about 0.10 wt% to about 10.0 wt% of an ester of polyaicohol, stuch as an
ester of pentaerythritol. More preferably, from about 0.20 wt% 1o about 8.0
wi% of an ester of polyalcohol, such as an ester of pentaerythritol is in the
lubricating oil composition. More preferably, from about 0.3 wi% fo about 5.0
wt% of an ester of poiyailcohol, such as an ester of pentaerythritol is in the
lubricating oil composition. Most preferably, from about 0.4 wt% to about 5.0
wt% of an ester of polyalcohol, such as an ester of pentaerythritol is in the

lubricating oil composition.
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30 lubricating oil composition. -22 In a further embodiment of the present
invention, component (b) of the lubricating oil composition may be a
mixture of the hydrocarbyl bissuccinimide and the hydrocarbyl substituted

succinic ester of a polyol. 5 The base oil employed may be any of a wide
vhrietiucheieotiodianh gt mnwmemmmmmmm@wcmy

i | e
o By L e ST iy gltinimide
290 mefbyﬂw:athw belawt@@,dgsmmatﬁstarm Bax\sils may be
derived from synthetic or natural sources. 10 Mineral oils for use as the
base oil in this invention include, for example, paraffinic, naphthenic and

offtee bsatnit areptesethriyy bediny obdcaithe) \driened odkion i Sigatiesic
oljsInglde 1k SXRTRIE PRIBARAIN %ﬂcsnoélﬁﬁpgoWBH%%%s may

esters and mixtures thereof having the geswe viscosity. Hydrocarbon
sgzmn@ﬂ@raisaﬂﬁayrmymjhétimf@aﬁqbasemd pesfiaged Vioposhi ebat least

Polypey W@fa‘ﬂ&% Q%‘i’&l?%‘% QR 596? Bé%rﬁfb is

from hydrocarbon synt |s procedures using carbon onOX|de and

hyerigdie gddestnanh @@ imayisheervepsepmprcubetio ssioatyraces.
hXAIFRGAIRS R&Pu@&@@&%@é’%&ym Fﬁsqfn@@%ﬂl‘ﬁ%é&@‘@&get% ple,

proper viscosity. Especially useful are the hydrogenated liquid oligomers

oP BT panbiinerioemd ot alsdéné areneidinrelyivsed kyluicating oil
OEBmgSéﬁ..ifbﬁ?QS'é}'yrﬁﬁ%*ﬁé‘BnQ HRARRY! RRERRD @%Bﬁﬁ(\}ﬁﬁoyaﬁ%f&lw synthetic

synthetic esters include the esters of 'monocarboxylic aci

péilcansbsynthatie ssteraandsmbisniieisgl anno bastepesbuscosity.
dl}lfy&?d%'m Eratefidnrand AioRAice REPBEIMBISOL C&B?é&&?@&%m the

ethylhexyl adipate, dilaurylsebacate, and the like. 25 Complex esters

pRymesiraip mptiateviene aalyainariafibory iAdeidisasd offoRteaAtEd from
dWW&%&@B@QW&E@Q@&B&&HP@&ugk@%@dﬂ'%%ﬂ&%ﬁa ﬁy&mssﬁ

oil$ are also uséful. Thus, the base oil can be a refined paraffin type base
ol A5 eIV ,a@rjmﬁeﬁﬁgher Tropsch process. Useful synthetic hydrocarbon oils

include figuid polymers of alpha olefins having the proper viscosity. Especially
useful are the hydrogenated liquid oligomers of Cs to Cy; 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
monocarboxylic acids and polycarboxylic acids, as well as mono-hydroxy
alkanols and polyols. Typical examples are didodecy! adipate, pentaerythritol
tetracaproate, di-2-ethylhexyl adipate, dilaurylsebacate, and the like.

Complex esters prepared from mixtures of mono and dicarboxylic acids and
mono and dihydroxy alkanols can also be used. Blends of mineral oils with

synthetic oils are also useful.

Thus, the base oil can be a refined paraffin type base oil, a refined naphthenic

base oil, or a synthetic hydrocarbon or non-hydrocarbon oil of lubricating

viscosity. The base oil can also be a mixture of mineral and synthetic oils,

Groups I-{V and mixtures thereof. Most preferred base oils are Group I, 1li

and mixtures thereof. Preferred base oils include a blend of Chevron Phillips
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30 base oil, or a synthetic hydrocarbon or non-hydrocarbon oil of

lubricating viscosity. The base oil can also be a mixture of mineral and

synthetic oils, Groups I-IV and mixtures thereof. Most preferred base oils

are Group I, lll and mixtures thereof. Preferred base oils include a blend

oP&Redroft Phitligs n2ayPe(drcisasadhithrm@hberparehdbes, doediands,
evraon Phjlli lands.. Texas, and RLOP 10Q N ichm e

oL el T8 R i P B pd st RO R oo

ABotperatieferfeo Ramail, i€ ftro@anabihehistefeagddgeedibsed from

Petro-Canada, Calgary-Alberta, 5 .Canada. Additionall er itive

e oc e R A R S oy B T il ena.

c@apadiion of the present invention to complete a finished oil. 10 Other

Additives The following additive components are examples of some of the

components that can be favorably employed in the present invention.

TAdsitioratiyplethef adsidveisivesl dnequwovit et dliragratbabmposgents may be

invention they.are not_int d.tq,limit it; tal e

ST Bt A e SRR T s G G Eelprete -

afonséied ulfonates, borated sulfonates, sulfurized or unsulfurized 20

metal salts of multi-hydroxy alkyl or alkenyl aromatic compounds, alkyl or

alkenyl hydroxy aromatic sulfonates, sulfurized or unsulfurized alkyl or

aldmyt Adplithemates, metal salts of alkanoic acids, metal salts of an alkyl

or alkenyl multiacid, and chemical and physical mixtures thereof. 25 3.

Anti-Oxidants Anti-oxidants reduce the tendency of mineral oils to

ddieeidodlesvingsativity evbichaeteritsr atie e i oyt ot ddipee frodyetponents

oﬁcﬁt&%rh be favorably employed in the present invention. These examples of

additives are provided to illustrate the present invention, but they are not

intfended {o limit it:

2. Metal Detergents |
Sulfurized or unsulfurized alkyl or alkeny! phenates, alkyl or aikenyl
aromatic sulfonates, borated sulfonates, sulfurized or unsulfurized
metal salts of multi-hydroxy alkyl or alkenyl aromatic compounds, alkyl
or alkenyl hydroxy aromatic sulfonates, sulfurized or unsulfurized alkyl
or alkenyl naphthenates, metal salts of alkanoic acids, metal salts of an

alkyl or alkenyl multiacid, and chemical and physical mixtures thereof.

3. Anti-Oxidants
Anti-oxidants reduce the tendency of mine.rai oils {o deteriorate in
service which deterioration is evidenced by the products of oxidation
such as sludge and varnish-like deposits on the metal surfaces and by
an increase in viscosity. Examples of anti-oxidants useful in the
present invention include, but are not limited to, phenol type (phenolic)
oxidation inhibitors, such as 4 4'-methylene-bis(2 6-di-tert-butylphenol},
4 4'-bis(2 6-di-tert-butyiphenol), 4,4'-bis(2-methyl-6-tert-butylphenol),
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such as sludge and varnish-like deposits on the metal surfaces and by an
increase in viscosity. Examples of anti-oxidants useful in the 30 present
invention include, but are not limited to, phenol type (phenolic) oxidation
inhibitors, such as 4,4'-methylene-bis(2,6-di-tert-butylphenol),
4,4'-bis(2,@-dnethylerghhhsdoihethd/Hasehheathiphetertybutylphenol), -24

2, 2'-methylene-h. is(4-methyl-6-tert-h.utylp, henol), 4, 4'-b utylidene-b
S(amety| DS Reg R T oS EaEReriof
4,4'-isoptopyisdeneplik(2re-disét Bualiyiphematyi th2hoigti2eneethg(dne-bis(4-
methyl-6-n enol), 2.2 lidene-bjs(4,6-dim Iphenol)

apaa LR o A i e T
methylpReRieh- REtiuieareisy#-4rattilpbBearyaichdxgiprethplyb 2@ teddbrt-butyl-4-
phenol, 2.6-di-tert-1-di amino-p-cres -di-terts4- (N, N'-

Gimetny R SRS bl B T RS A DY et Uty
2,2'-thiolpiséhah 2l tAdbtet blitpkptheteot)inngi3eneetily RS Hicerkyd- G e’ -10
10-butylhenzyl)-sulfi IS(3.5-di-ter-qutyl-4-hydr z
Dipheny?jﬁ%&@a&'%é‘ﬁggﬁpﬁ%%ﬁi r;'sfﬁ Eﬁa@gl (gf rgr%)[ E&oﬁ)t%%ne?ﬁég L’fg’ Iphenal),
alkylate® (ptreolylafines thite Gyteatdhatyipipdtio)) abid(8-raathyl-4-hydroxy-5-tert-
alkylated-alpha- lamine. . f oxidation inhibjtors .include
et it bo DA (S O S o S 43 oS
5-methyBimdtsisyaibimsrty thioxatbhomie)ibtossnnde; Agtats Asttheiited o,

S : : : li .
ol A R R R T BB
which comipiate the plvsentnantiyG8ning dbthertypesaohg@0atibn inhibitors
ifj d mal I 5.R
Inninord PR o i e D A RS B D
agents: folyogifettanehds (ibotykthieio@ulyamattjylene higher alcohol

ether, polyoxyethylene
4. Anfi-Wear Agents

As their name implies, these agents reduce wear of moving metallic
parts. Examples of such agents include, but are not limited to,
phosphates which comprise no more than 0.08 wt% of the lubricating

oll compaosition , carbarmates, esters, and molybdenum compiexes.

5. Rust Inhibitors (Anti-Rust Agents)

a) Nonionic polyoxyethylene surface active agents: polyoxyethylene
lauryl ether, polyoxyethylene higher alcohol ether, polyoxyethylene
nony! phenyl ether, polyoxyethylene octyl phenyl ether,
polyoxyethylene octy! stearyl ether, polyoxyethylene oleyl ether,
polyoxyethylene sorbitol monostearate, polyoxyethylene sorbitol

mono-ocleate, and polyethylene glycol mono-oleate.

b} Other compounds: stearic acid and other fatty acids, dicarboxylic

acids, metal soaps, fatly acid amine salts, metal salts of heavy
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25 nonyl phenyl ether, polyoxyethylene octyl phenyl ether,
polyoxyethylene octyl stearyl ether, polyoxyethylene oleyl ether,
polyoxyethylene sorbitol monostearate, polyoxyethylene sorbitol
mono-oleate, and polyethylene glycol mono-oleate. b) Other compounds:

stearic acidsaﬂfdammecifatp'ammssaihwbﬁrxwmd W iacids poighyidsaaplsoiadly and
acid amine s etal s ts of heavy -25 sulfonic acid, partial carboxylic
acid ester 0? ke ({hol and phosphoric ester. 6. Demulsifiers 5
Addition product of alkylphenol and ethylene oxide, polyoxyethylene alkyl
%1er a ol¥o%< ethylene sorbitan ester. 7. Extreme Pressure Anti-Wear
nts @?BB(W dénts) Zinc dialky-1-dithiophosphate (primary alkyl,

secondatyidiliyh prutanilofyaikyphenah wrsliitig|enetbyidechiuiyastesttatisne
chlorlnatqg} aphth eng fluor If%n%ol%sbq[ ane Iead naphthenate,
neutraliZ2d ospha?esp8¥h|o¥>% Nes RNG'S ur Ttree phosphates. 8.
Friction Modifiers Fatty alcohol, fatty acid, amine, borated ester, other

egters, %ﬁ@%&@%ﬁhiﬁééﬂﬂ NEPIARF ARG NG

ethoxylated amines. 9. Multifunctional Additives Sulfurized

oxymolygtﬂ@rfﬁiﬁiWtﬁr@ﬂﬁiﬁahﬂ%&@hétﬁﬂ(ﬂﬁ@@Wnﬁﬁ?@ﬁéﬁﬂhﬁ%aﬁﬁd ary|
phosphqiadithiag e NEDRNBIRIAY| WEHR%Q@&Q&@WIME@&PW

diethylaté amlde amine- molybdenum complex compound, and

sulfur- cdﬁﬂaﬁﬁhgimy%@mmamw%@ﬁp@aﬁmaa@if@eﬂﬁg%dgﬁytrﬁaé%d
Improves, BYhaRISAGRARISHYBSHROATSRS SUNIRTIEPIYBRStes.

copolymers,
8. Friction Modifiers
Fatty alcohol, fatty acid, amine, borated ester, other esters,
phosphates, phosphites and phosphonates, exciuding ethoxylated

amines.

9. Multifunctional Additives
Suifurized oxymolybdenum dithiocarbamate, sulfurized
oxymolybdenum organo phosphorodithioate, oxymolybdenum
monoglyceride, oxymolybdenum diethylate amide, amine-molybdenum
complex compound, and sulfur-containing molybdenum complex

compound.

10.  Viscosity Index Improvers
Polymethacrylate type polymers, ethylene-propylene copolymers,
styrene-isoprene copolymers, hydrated styrene-isoprene copolymers,

polyisobutylene, and dispersant type viscosity index improvers.

11.  Pour Point Depressants

Polymethyl methacrylate.
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styrene-isoprene copolymers, hydrated styrene-isoprene copolymers,
polyisobutylene, and dispersant type viscosity index improvers. 30 11.
Pour Point Depressants Polymethyl methacrylate. -26 12. Foam Inhibitors
Alkyl methacrylate polymers and dimethyl silicone polymers. 13. Metal
Diactiviioas b Migdtizdidene propylenediamine, triazole derivatives,

Diéhctivitaes Ei0ids mine, trazole der?
oy e A e

compounds, alkenyl succinimides modified by post-treatment with 10

ethylen [c acid, pentaerythritols, phenate-salicylates
aﬁw%ythem%t[%% aa?%ogs, alkali metal or mixed alkali metal, alkaline
earth mélisdicsdidendispmrgionsdiamjoeaisiazoialietbalivesrdvadiazole
dispersi line- mide ashless
dispersa?r%@%r@%%’e% geﬁi%%ﬁ%sg g sug? %?s%ge'rsants. 15 Method of
Making Anti-Shudder Additive Composition The anti-shudder additive
cempositippéydupiared by mixing the following two components at

elevated temperatures of about 70F to 195F, for example, at 20 about ,
140F: () eBdstussiniBides sl conipyaRg, BaeHsd Wfﬂwgaeawamc
phosphite;fdeagstriaken pharitien skemasdried ) phaspaienantviith

at least one phosphaorous-free hydrocarbyl substituted succinic dispersant
selecte B GO G RIRAIF AL RFBEEE B HRSy ARG ZEAtes
hydrocagnd sydstBbiedrsHesinimarigs OhraPivietainsh Av-ratkkikes thetaof,
wherein the hydrocarbyl substituent has at least 50 carpbon atoms.
PreferadNkaHiom eddtioeial R afRRY6875t9% BY‘fﬁ@é@ﬁ‘m metal

borates, dispersions of alkaline-earth metal borates, polyamide ashless

dispersants and the like or mixtures of such dispersants.

Method of Making Anti-Shudder Additive Composition

The anti-shudder additive composition is prepared by mixing the following two
components at elevated temperatures of about 70°F to 195°F, for example, at
about 140°F: (a) at least one neutral phosphite compound, such as
trihydrocarbyl phosphite, such as trialkyl phosphite, such as trilauryl
phosphite; and (b} af least one phosphorous-free hydrocarby! substituted
succinic dispersant selected from the group consisting of a hydrocarbyl
bissuccinimide and a hydrocarby! substituted succinic ester of a polyol and
mixtures thereof, wherein the hydrocarbyl substituent has at least 50 carbon
atoms. Preferably, from about 0.10 wi% to about 90.9 wt% of at least one
neutral phosphite compound is used in the additive composition. More
preferably, from about 1.2 wt% to about 81.0 wi% of at least one neutral
phosphite compound is used in the additive composition. Even more
nreferably, from about 3.9 wi% fo about 70.0 wt%, and most preferably from
about 5.7 wt% fo about 61.9 wit%, of at least one neutral phosphite compound
is used in the additive composition. Preferably, from about 9.1 wt% to about

97-



10

15

20

25

30

neutral phosphite compound is used in the additive composition. More
preferably, from about 1.2 wt% to about 81.0 wt% of at least one neutral
phosphite compound is used in the additive composition. Even more 30
preferably, from about 3.9 wt% to about 70.0 wt%, and most preferably

fraPr alibubd at ledsttorebbyd @tariwtsbbttUted suneime utisp isaspisedected

4 - iy on. Pref f
S R S s e R B RS R il R yaricatoy
ssgbstitutéspeusantisasiEeed! & olybeardupixtnsstingredfa Whdrevatbel

b - ah ) o i
I S T e A S K R R R, 5
atomedsiiced iNtre posfitivabfy coomp aition 1 M@rwt%eferadmww abuof at
LR04AI5 ABRILOR PR Ieast e dkacaby SUBNINIE aqditve
succinic dispersant Is used In the additive co position. Even more
posieatsitidrontabounae(prefE ablybinond e lomt %) . nd Ynbs aprafe By wi%,

f ° 1 94. %.Hf at h
cOR AR AR R R R S e s W st e
Fhydheehoiy s uhetiubsi suliieicidisperianbipcsss! for thakiditive

fig'@qﬁgéﬁé%hcating oil composition comprises 15 the addition of the
anti-shudder additive composition described above to a major amount of

an oil of lubricating viscosity, with or without other additives present,

Vﬁﬁéeﬁnﬁgﬁéaadﬂf W&'ﬁr@ggﬁﬁ%ﬁ%ﬁm wt%, provided that if the
I onosuccinimide, then the ratio

of the hydrocarbyl substituted succinic dispersant to monosuccinimide is

| -3, , ' it :
LTl pladets M RIGHE 10 AREABUN BB ING KD Bl iiforices
ptbteaddititre ofdhie enthehultlecansitivalsstmpeditorsiarcikpe azenedo a
R o B el A R S WA P Ro e aqaitives
orepeste rabBreinetminsiriceivount is greater than 50 wi%, provided that if the

lubricating oil composition also contains monosuccinimide, then the ratio of
the hydrocarbyl substituted succinic dispersant to monosuccinimide is at least
7:3. More preferred, the ratio of the hydrocarbyl substituted succinic
dispersant to monosuccinimide is at least 7.5:2.5. Even more preferred, the
ratio of the hydrocarby! substituted succinic dispersant to monosuccinimide is
at least 8:2. Most preferred the ratio of the hydrocarbyl substituted succinic
dispersant to monosuccinimide is at least 9:1. Preferably, the anti-shudder
additive composition is present in the lubricating oil composition in the range
of about 0.11 wt% to about 11.00 wt%, more preferably from about 0.30 wt%
to about 8.85 wt%, even more preferably from about 0.50 wt% to about 6.70
wt%, and most preferably from about 0.70 wt% to about 5.65 wt%, based on
the total weight of the lubricating oil compaosition.

A second process for making the finished lubricating oil composition
comprises the separate addition of either component (a) and component (b) of
the anti-shudder additive composition {o the oil of lubricating viscosity.
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25 additive composition is present in the lubricating oil composition in the
range of about 0.11 wt% to about 11.00 wt%, more preferably from about
0.30 wt% to about 8.85 wt%, even more preferably from about 0.50 wt%
to about 6.70 wt%, and most preferably from about 0.70 wt% to about
5.65 wt%, based on the total weight of the lubricating oil composition. 30

ASTSPT RIGSess for MAKng I fysnedubricatiod ol ComPRSIian: oh der
comprises thé separate addition or either componen (rar&an componén
(Edofitithee camtipatwikitnte rard tizi wedoa dyzo sit omptnthe o d fothle antiasihgd der
vgggﬁi\t)é. -28 A third r\chVclt%ss for maklngdtl?{e finished oil ﬁg{ggnses mixin

compaosition, . a second a e package roducing a
the anti-snidaer: aadiive composition, or K ai; aFcomp% ents of the

antirshinddbadadiitveactagmasiiiba, coittbanedcadditacdjinekpgekiagben added to

B B S AR B SRS AG SRR R ey
viarusityt, iw/geeaitettibandOmty’@amount is greater than 50 wt%. Method of

Use of the Present Invention 10 The present invention is used to
decrease shudder in transmissions, including but not limited to automatic

aMeturdiod dissyol dneileesansinientios.  Specifically, the lubricating oil of
the present invention contacts metal components in transmissions to

reduce shudder. Preferably, the anti-shudder 15 additive composition is
prese prasend innedinimds oibedrip dsitimade thieudagfeindf aheniss bhsytivcluding
R R R e A S e e
mdpepifisfeligbthéromridedimooi @i tretenitisveBiinnoghatsetsonetab
T e S tcer
m@tiu@agmmagm%g%mm@mwm& awp%aﬂgtiqh@ the range
AH-SNAIE 1 wios to about 11.00 wi%, more preferably from about 0.30 wt%
to about 8.85 wit%, even more preferably from about 0.50 wt% to about 6.70
wt%, and most preferably from about 0.70 wt% to about 5.65 wt%, based on
the total weight of the iubricating oil composition. The anti-shudder additive
composition will optionally comprise sufficient inorganic liquid diluent to make
it easy to handle during shipping and storage. Typically, the anti-shudder
additive composition will comprise from about 0.5 wt% to 45 wt% of the
organic liquid diluent and preferably about 2 wt% to 20 wi%. Suitable organic
diluents which can be used include, for example, solvent refined 100N (i.e.,
Cit-con 100N}, and hydrotreated 100N (i.e., Chevron 100N}, and the like. The
organic diluent preferably has a viscosity of about 10 to 20 ¢St at 100°C.

Performance Testing

The anti-shudder lubricating oif composition of the present invention typically
meets the General Motors Corporation (GM) added anti-shudder test
requirements to the DEXRON®-1I specification (DEXRON®-III, H Revision,
Automatic Transmission Fluid Specification, GMN10055), using the
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additive composition will comprise from about 0.5 wt% to 45 wt% of the
organic liquid diluent and preferably about 2 wt% to 20 wt%. Suitable

organic diluents which can be used include, for example, solvent refined
100N (i.e., 25 Cit-con 100N), and hydrotreated 100N (i.e., Chevron 100N),
aht:thetilcaliyeonimgdnid @MMC&UME&KHJV@CEQ{? beabovhith roay be
2 1 B nce Testing 3 anti-sh lubricating.Qi
B SR G AR TR e
CotiiataviehitE\Peatitetbant-Skest deeateste scquireenemy ¢nteneshudder and slip

DEXR el ification. - isiqQn, A i
RS A PR AR A e e SRR B S B
Giyrtestioth€lentbroergblatskEC T -t a)rTios whidraag bead conditions.

e A R R S ey e

slinspelsditrinting characteristics by running the vehicle to be tested on a
5 dynamometer through a series of pre-determined speed and load
conditions. Actual road tests may also be used to detect whether there is
shihedetitwing examplesaie Mesdoiewinglkisiraigapacifisresddanents of
sty i ) i nventi h
o bl e WAy DAl R I PRE scope o
EfianmeE®rExample 1 5 An anti-shudder additive package was

prepared by adding 5.25 wt% borated bissuccinimide (from

polyisobutenyl [1300 MW] succinic anhydride and a heavy polyamine,
HPA-X, available from Dow Chemical Company) dispersant (which
comprises about 99 wt% bissuccinimide), 0.033 wt% high overbased

(HOB) calcium sulfonate, 0.04 wt% Durad 310 M (which comprises a
mixture
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10 of organophosphate esters), 0.565 wt% Duraphos TLP (which
comprises about 90 wt% trilauryl phosphite and 7.5 w% dilauryl hydrogen
phosphite), 0.50 wt% phenolic oxidation inhibitor, 0.40 wt% aminic
oxidation inhibitor, 0.1 wt% thiadiazole derivative, 0.75 wt% benzoate
ester, 0.002 wt% silicon based fodXAMPIHBIS 0.020 wt% Unisol Red
BHF, and 2.6 wt% Polyalkyl 15 Methacrylate viscosity index improver
(PMA-VII - 350,000 MW average) to a base oil composition comprised of
a base oil blend comprised of abouE&&mi@lent% RLOP 100 N which may
be purchased from ChevronTexaco Corporation, San Ramon, California
and about 11.23 wt% Chevron Phillips PAO 4 ¢St which may be
pirciaasieshindde Chediire Riziltipsy€ avap gpre pateddigratiiinga g 520t ¥hborated

components were blended.for approxi I hrs atate rafure of
R Ao TRy e R T A SRR AR S -
shedde padightiviegddikge pasadditiecieM DEXROMIOHH KOG arsstdispersant
Example 2 25.An anti-sh ditiv ka ed. i
S s e R BT T B B 5o
s(id€Mi¢ canbiponicel BB AD idperiabtrad G20 Mywbattiwonspifeasie mixture
0.3 wio ide.of tetraethylepepentapine (TEPA) isqstearic acid,
oSBT S R B Rt g e
phbspihidd avith iHausd ditasphileyandgesd pllostitbte)] uprogen Phcmpite),
A 0 (dilauryl hydr . ite), Q.9 wt% phenolic oxidation. . .. .
ey BRGNS BRI B A0 SRR S pniotor, 0.1
amitfie thittd laigbily deanelied, DKYH chidinbe8iq@t e )P ME3wBbsitizoatbased
ester, 0 190, Sili X inhibjtor % Wnj d
o R e TR A g S W SR
chiephzenylefabmorsBy7ndesiRpORIGBMAVIICH BTAYARD Minchaseape) to a
fr V. r | ifQrni
D R B b A b S A S s 77
wt% RLOP 100 N which may be purchased from ChevronTexaco Corporation,
San Ramon, California and about 11.23 wt% Chevron Phillips PAO 4 ¢St
which may be purchased from Chevron Phillips Company, Woodlands, Texas.
The components were blended for approximately two hrs at a temperature of
from about 120° F to about 140° F. The lubricating oil comprising this anti-
shudder additive package passed the GM DEXRON®-Iil ECCC Test.

Example 2

An anti-shudder additive package was prepared by adding 4.5 wt% succinate
ester of pentaerythritol and polyisobutenyl (1000 MW) succinic anhydride
(PIBSA) dispersant, 0.0022 wt% calcium sulonate, 0.1 wt% polyamide of
tetrasthylenepentamine (TEPA) and isostearic acid, 0.565 wt% Duraphos TLP
{which comprises about 90 wt% trilauryl phosphite and 7.5 wt% dilauryl
hydrogen phosphite), 0.02 wt% Duraphos AP 230 (dilauryl hydrogen
phosphite), 0.9 wt% phenolic oxidation inhibitor, 0.05 wt% thiadiazole
derivative, 0.05 wt% primary aliphatic amine with highly branched alkyl chains
.31
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Chevron Phillips Company, Woodlands, Texas. The components were
blended for approximately two hrs at a temperature of from about 120 F to
about 140 F. The lubricating oil comprising this anti-shudder additive
package passed the GM DEXRONO-III ECCC Test. 10 Example 3 An
afftilZaGdder tdditve ipankagte wateprdp Aevilagitizan hasastieayorieibitor,

e Mg
abdaseooilisens bisvpcisiethtiap@ID8HTY utih&E d&eMbivhich may be
e . " .
R R RN oAl SR A it s
paheuhiti 23 WER/ChaurosoBtsbine SAQ) @.66% wibich mraptiss purph@ed from

A _ ; . ) .
R A S o Bty D hersic
okidntied fiohiaiprogizaiely amdrics exiddaomrnabiteroDiomabaikdofe to
derivai _ . hati . g hed ol
cﬁgélas{lxglog%ﬁ;ﬁj %Hg%%tﬁggga&%ﬁ%t‘egﬁ %%‘O%%vﬁ% i2i|ic_on base%am

inackegOEEsenth e RibbDERENS AN EL EGrIESPMA - VII (350,000
MW average) to a base oil composigi%lrﬁ?@%rised of 25 a base oil blend

comprised of about 88.77 wt% RL Which may be purchased
from ChevronTexaco Corporation, San Ramon, California and about

LA 3 AU U RS 2 bV L RARERUIRaESE ) borated
. Rcoad i

Chevron Phillips Company, W ands, Texas. The components were

bleiagedcisiraiser disnrmaphiiomrpclyisebnipentals My abecinicenhygride

32&@%@5@%&@%&5%@&% 'hm&g@%éh%%b%ﬁ%@dﬁ&ﬂﬂtﬁ%t%

package passed the GM DEXRONO-II ECCC Test. Example 4 -32 An

ahibshoeienisaitie patkayecinisgrepsivudpanBay hotatedorated

g'@gﬁggmmﬁe?@e@ﬂ;ﬂm%%emwwgn&@f@smym@mm dispersant,
0.0022 wt% HOB caicium sulfonate, 0.1 wi% polyamide of TEPA and
isostearic acid, 0.565 wt% Duraphos TLP (90 wt% trilauryl phosphite and 7.5
wt% dilauryl hydrogen phosphite), 0.02 wt% Duraphos AP 230 (dilauryl
hydrogen phosphite), 0.5 wt% phenolic oxidation inhibitor, 0.4 wt% aminic
oxidation inhibitor, 0.1 wt% thiadiazole derivative, 0.1 wt% primary aliphatic
amine with highly branched alkyl chains (C12-C14), 0.5 wt% benzoate ester,
0.002 wt% silicon based foam inhibitor, 0.020 wt% Unisol Red BHF, and 2.6
wt% PMA - VII (350,000 MW average) to a base oil composition comprised of
a base oil blend comprised of about 88.77 wi% RLOP 100 N which may be
purchased from ChevronTexaco Corporation, San Ramon, California and
about 11.23 wt% Chevron Phillips PAO 4 ¢St which may be purchased from
Chevron Phillips Company, Woodlands, Texas. The components were
blended for approximately two hrs at a temperature of from about 120° F to
about 140° F. The lubricating oil comprising this anti-shudder additive
package passed the GM DEXRON®-{ll ECCC Test.

Example 4
-39.
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and heavy polyamine, HPA-X (which dispersant comprises about 99 wt%
5 bissuccinimide), 1.5 wt% succininate ester of pentaerythritol and
polyisobutenyl (1000 MW) succinic anhydride (PIBSA) dispersant, 0.0022
wt% HOB calcium sulfonate, 0.1 wt% polyamide of TEPA and isostearic
acid 0.565 wt% Duraphos TLP (90 wt% trilauryl phosphite and 7.5 wt%

e e

ahmmmrmmdm dmpmmantémmmmmhamtdéﬁﬁﬁnwm SuaehipArrgride
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albpbt mﬁm@mﬂfmammp‘swwwl@awmmf ﬁ%ﬁ’/ﬂbeqﬂ:@@@@@c acid,
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components wer I approximat wo hrs at a temperature of

fropalegigsut pRosphiteh 6.2 ua% DuremisscAfihg3sl (Bdasam hysirgens

C%ﬁ% I@%%%@S gom p%ﬁl@%ﬁ%gwpd% .%939@598}1

amh@mdaﬁaw&ifmibspd@m@@ deilyptvpakbd v aduingsydiphgdic amine with
mﬂ%ﬁfw%&@& SRP PRMRPRYLOX A0 SN SUECIE 002 wite

e and a mix re o ylene triamine and HPA-X (which

dspmmmmswm@ \Qﬁ% widhbkuiseiniari BHhd amddt Soitk MA -
B'@Stb%% %\QeQéj%ﬁVt {%@&al%m%% 15U UAKPEERE? wios

mlxture of organ esters), 0.565 t/o Duraphos TLP
(vﬁﬁ@Pcd)ﬁ{sz‘a@l&bdﬂﬁ)@b@/\ﬂ%@h%&ﬁ?lfmmsﬁhﬁéfﬁﬁa et Corpaeation, San

ﬁyétm S mﬂ) ut%%w,@m%ﬂwmtee BRBIPER-4ohich

wt o aminic oxida itor, O
may be purchased from Chevron Phillips Chemical Company, LLC,

Woodiands, Texas. The components were blended for approximately two hrs
at a temperature of from about 120° F to about 140° F. The lubricating oil
comprising this anti-shudder additive package passed the GM DEXRON®-|!!
ECCC Test.

COMPARATIVE EXAMPLES

Comparative Example A

An anti-shudder additive package was prepared by adding 5.25 wt%
monosuccinimide dispersant from polyisobutenyl (1000 MW) succinic
anhydride and a mixture of diethylene triamine and HPA-X (which dispersant
comprises about 50 wt% monosuccinimide and about 50 wt% bissuccinimide),
0.033 wt% HOB calcium sulfonate, 0.04 wit% Durad 310M (mixture of
organophosphate esters), 0.565 wt% Duraphos TLP (which comprises about
90 wt% trilauryl phosphite and about 7.5 wt% dilaury! hydrogen phosphite),
0.50 wt% phenolic oxidation inhibitor, 0.40 wt% aminic oxidation inhibitor, 0.1
-33-
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-33 wt% thiadiazole derivative, 0.75 wt% benzoate ester, 0.002 wt%

silicon based foam inhibitor, 0.020 wt% Unisol Red BHF, and 2.6 wt%
PMA-VII to a base oil blend comprised of about 88.77 wt% RLOP 100 N
which may be purchased from ChevronTexaco Corporation, San Ramon,
Calffothiadiado olatr ivaiR@ S0Sova hebene Shidlipsten 0. A0Svithistionaybased

Rl ?ﬁ‘ﬁ\?ﬁ%? r%r.‘i‘gd“%{’@” ﬁ%\'iﬁéggﬂf?afd"ﬁ%o‘g)@o%ﬁ‘?ﬁ oTé“B?se oil
components wére blended for “approximately two hrs at a temperature o _
friokenaboem RS tof sthout BEOF. witte RilidicathR) Nikdvohprsindpehigirchased

- - . i -
A LR Rl OO AR Bl
préfiarfeteyy el finiyiss2BAMM4 bStawbichissaydmimiteh@sad from Chevron

e

ceppisgvatiehutves liveabiskropipiatite) o0 f03s wiauH CB talduabout 140° F.

< _ % i ; : _
o e e SRR R R b abe friaspe
afMiOBXRDDPihibES: CoTBeHt% thiadiazole derivative, 0.75 wt%
benzoate 20 ester, 0.002 wt% silicon based foam inhibitor, 0.020 wt%
Unisol Red BHF, and 2.6 wt% PMA-VII (350,000 MW average) to a base
oil composition comprised dtarbpaeatieexarepi@aiised of about 88.77
wt% RLOP 100 N which may be purchased from ChevronTexaco
Corporation, San Ramon, California and about 11.23 wt% Chevron

PANipptPRmIdoes additverpaghag e svasrohepateftdy &tbiogob. Bhiwiis borated
COERAYN i\‘.\ffb%d ﬁ%ﬂ?megié@m%@%m %g%&rﬂ%eoaﬂﬁlgcfﬁe and

approximately two hrs at of from “about 1 out 14

Fheaey pelicrimreoiiCmbrigilable draivs R Sihandca) £ paukany fisgersant
e M REX RO A 66 wWkes b0 ComPAHRYS B53RY HOB calcium

suifonate, 0.45 wt% Durad 310M {which comprises a mixture of

organophosphate esters), 0.50 wt% phenolic oxidation inhibitor, 0.40 wi%
aminic oxidation inhibitor, 0.1 wt% thiadiazole derivative, 0.75 wt% benzoate
ester, 0.002 wit% silicon based foam inhibitor, 0.020 wt% Unisol Red BHF,
and 2.6 wt% PMA-VII (350,000 MW average) to a base oil composition
comprised of a base oil blend comprised of about 88.77 wi% RLOP 100 N
which may be purchased from ChevronTexaco Corporation, San Ramon,
California and about 11.23 wt% Chevron Phillips PAO 4 ¢St which may be
purchased from Chevron Phillips Company, Woodlands, Texas. The
components were blended for approximately two hrs at a temperature of from
about 120° F to about 140° F. The lubricating oil comprising this anti-shudder
additive package failed the GM DEXRON®-IlIl ECCC Test.

Comparative Exampie C

An anti-shudder additive package was prepared by adding 4.23 wt%
monosuccinimide dispersant from polyisobuteny! (1000 MW) succinic
-34-
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An anti-shudder additive package was prepared by adding 4.23 wt%
monosuccinimide dispersant from polyisobutenyl (1000 MW) succinic -34
anhydride and a mixture of diethylene triamine and HPA-X (which
dispersant comprises about 50 wt% monosuccinimide and about 50 wt%

bisswshidienads) a edwesbdiettedapiediesninaigaditiifpbiNetbhtdispersant
%%QQBW%%%%T‘@O %@%‘?ﬁ‘gﬁo@@&ﬁ%éf gﬁﬁfﬁt@&ﬂ? S0P LRGN Emide),
ow whic 99

[
from emical 5 Company) dispersant comprises about

Wt bigtSadeimtidd)isso33nimeH e arivisrbuiente] 308d8\iguccinic

D TL P (whi 1] 9 On:th r%mmbi

a%%ﬁ?@&g (\e/v%‘f’r/idd%,;ﬁu%l y%%%glﬁgf &i&’%d%@%raphos AP-%%%CEH
(WisiBIpaoistsperaratiyyngbrogemprisesspipne) 98 30 Wwibispresidiimide), 0.033
oidatiorinhibitar (5wt amirie exidat nibiGs. o
B TP e Climpries

farauhBbkdétaitdaueabesmite end 360 d00. M addsage) hydrogen
aBHE:F‘)%ﬁJng?F M.6?@)?%{%%%%%‘%83&9!&9%%‘?Hp?fs%?aﬁslﬂ% hrk]?‘d}‘é%en

comprised of about 88.77 wt% RLOP 100 N which may be purchased
frohe SHeiab PT3RarS aurparlisaPXigiiPRAMNANI T afitbriiapm e giidation

Lok bR ORSNABRFANA F, W\ R PO A3t 91602
Chevron Phillips Company, Woodlands, Texas. The components were

bl &l g5 Saseskivate ipbilpter aae 2 © mibéar & ita-of HéaParksls YW F

10300440 5&#%%&@?&%%&@%&%%&%%&@%&8 of a base oil

monostccinimide is 6:4. The lubricating oil comprising this anti-shudder

ablendecoruagRIral @b e BV 2ot IROR (190 N-@iieh reay, be purchased
CROMTREVRR RTINS B apaaticiiuside radriiyedankags was aberreros

by adding 4.23 wt% 25 monosuccinimide dispersant from polyisobutenyl

(206 MheyrarcBRitipaigidcah i sy bedRtRapedigamfegyion
HEAIRH AUERAIAD S5BBHISARP S _P Ot & QMM KoM SHE RNBRIAS A br

about 50 wt% bissuccinimide), 1.00 wt% borated bissuccinimide (from
paRRseninaie teod ke aueamerature of from about 120° F to about 140° F.

in this example, the ratio of bissuccinimide to monosuccinimide is 6:4. The
lubricating oil comprising this anti-shudder additive package failed the GM
DEXRON®-IIl ECCC Test.

Comparative Example D

An anti-shudder additive package was prepared by adding 4.23 wt%
mbnosuccinimide dispersant from polyisobutenyl! (1000 MW) succinic
anhydride and a mixture of diethylene triamine and HPA-X (which dispersant
comprises about 50 wt% monosuccinimide and about 50 wt% bissuccinimide),
1.00 wt% borated bissuccinimide (from polyisobutenyl {1300 MW] succinic
anhydride and a heavy polyamine, HPA-X, availabie from Dow Chemical
Company) dispersant (which comprises about 99 wt% bissuccinimide),
0.0022 wt% HOB calcium sulfonate, 0.41 wt% Durad 310 M (which comprises
a mixture of organophosphate esters), 0.2 wt% polyamide of TEPA and
isostearic acid, 0.30 wt% phenolic oxidation inhibitor, 0.5 wt% aminic
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anhydride and a heavy polyamine, HPA-X, available from Dow Chemical
30 Company) dispersant (which comprises about 99 wt% bissuccinimide),
0.0022 wt% HOB calcium sulfonate, 0.41 wt% Durad 310 M (which

comprises a mixture of organophosphate esters), 0.2 wt% polyamide of
Texration indolstedri0.doid /0 Riadigsqid cleoliabxil 0i60 wtibienbetagster,

SR e B U B S T8 B LR P Bl anc
Uit MRUFEMIA-\A h (B 30180R AN iVeNAY €3 50 B DB seWibsemnesitomn

pur&asgﬁdmtro 5ca @gg&é&%%r\;’h%ﬁﬁ{é%g‘? ggc ﬁ%’%@@?rmﬁ@ﬁ&

cbiapadanalgay bidhddgd fSararoximhatehmponasiaveterh sadedr éoof
g%gb?o%%ta}gleg {:VJ(? ﬁl%oé‘lt &?Qn’f 1 Ishgg Sﬁﬁi&ﬁ%b gﬁtr"f]ﬂ@’ to about 140° F.

uccinimi to monosuccml rlcatlng ol comprising
tler,f@frﬁieammn@r ahiautm@pzfdmagedanwiﬂ@tgmomsmomUMGEstﬁ:ﬁ The

TR A RSN Uaguah Fecl A0S pRSAAIES HSw

|nvent|on n be made without depart scope
tHek2OR WING-8lli EHC ifitheshs should be imposed as are |nd|cated in the
appended claims. -36 WHAT IS CLAIMED IS: 1 An anti-shudder additive
composition comprising: 5 (a) At least one neutral phosphite compound;

aHdS(blﬁAeretamcbH@hﬂtmbwwﬁﬂdmwmimiamﬁﬁheémeﬂon can

i
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wherein the additive composition does not comprise an ethoxylated
amine,
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and wherein the additive composition does not comprise a primary amide
of a long chain carboxylic acid, and provided that if the lubricating oll
composition also contains a monosuccinimide, then the ratio of the
hydrocarbyl substituted 15 succinic dispersant to monosuccinimide is at
|8 TICEAMMIRE dRiudder additive composition according to claim 1,
wherein the neutral phosphite compound is trihydrocarbyl phosphite. 20
3. The anti-shudder additive composition according to 2, wherein the
trihydrocaapji-phddgarnads eGP HInesiitte COMMIIS BSt-shudder additive
composition according to claim 3, wherein the trialkyl phosphite is trilauryl
phosphite. 25 5. The anti-shudder additive composition according to any

one of the) pARCle@Rosaint i aeasphdn garoeadrssliccinimide is a
borated (i diacrrbyl BiRsHoaRIBNASR 1 30tk lRaiERdaRMER selected

composition according to any one of the preceding claims, wherein the
hydrocarby! t@sttiecareupcoisdstivasiia pydiacaram disspeginimide and a

pentaerythritpl, ;37 2N HNIRAHD QI ERRRASEOBFAF SIS ) ARRES

of the preceding claim$, wherein the lubricating oil composition also
contains morib&ieefnihaesiarib ey fiasasP S yRshiBiibips A PRV

succinic dispgLsaphigigpphosuccinimide is at least 7.5:2.5. 5 8. The
lubricating oil composition according to claim 7, wherein the ratio of the

hydhersiroiesagdiftvececsieeriiioniseasant @PmBAssRRihaydaest rrage.,
8t S Bl thib BeRiNE A FRATRATIHONRSCAR RGN G5 BriBryeimiAg of

ratio of the hydrocarbyl substituted succinic dispersant to , .
nmenesi@mraeexylig aadt and provided that if the lubricating oil composition

also contains a monosuccinimide, then the ratio of the hydrocarby! substituted

succinic dispersant to monosuccinimide is at least 7:3.

2.  The anti-shudder additive composition according to ¢claim 1, wherein the
neutral phosphite compound is trihydrocarbyl phosphite.

3. The anti-shudder additive composition according to 2, wherein the
trinydrocarbyl phosphite is trialkyl phosphite.

4.  The anti-shudder additive composition according to claim 3, wherein the
trialkyl phosphite is trilauryl phosphite.

5.  The anti-shudder additive composition according o any one of the
preceding claims, wherein the hydrocarbyl bissuccinimide is a borated

hydrocarbyl bissuccinimide.
6. The anti-shudder additive composition according to any one of the
preceding claims, wherein the hydrocarbyl substituted succinic ester of a

polyol is an ester of pentaerythritol.
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10. A lubricating oil composition comprising: 15 (a) a major amount of an
oil of lubricating viscosity; (b) an effective amount of an anti-shudder
additive composition comprising: (i) At least one neutral phosphite
compound, and 20 (ii) At least one hydrocarbyl substituted succinic

disperseitt lebreatadiehramBrABUpassRIsHEO A PBEaPbNe preceding
biSSHAS R AN XA Wi St SR RUICR SRR O oMV RLinimide

and mixtures thereof, wherein the hydrocarbyl substituent has at least 50

cansbibhatesiie; dlibebydresan thauhsdiived sHasbyridisaeesRAbiTomprise
aﬂ]SH@%@ﬁ"’r%i@@iQ%ﬁ@%‘W%ijWhe additive composition does not

comprise a primary amide of a long chain carboxylic acid, and provided
that if the lubricating oil composition also contains a monosuccinimide,

then th?Hé!‘ii?oﬂfc%FnB@r %%ﬁﬂs%ﬁ%é% EEIARPE GHE N the ratio of

monosuccinimide is at least 7:3. 30 11. The lubricating oil composition
Bt RAEPRAERIS UGS TIHE LAY RN 16 SHERRISKIOH UGB REVBRIYMR 1S at least

trgesmission fluid. -38 12. The lubricating oil composition according to any
one of claims 10 to 11, wherein the transmission fluid is a continuously
variable transmission fluid. 13. The lubricating oil composition according

tgany ¢hg RigaalRd BifedrpadrisieiedbrIMdaasiamns Sewkalahaneifio of

compound is a trihnydrocarbyl phosphite. 14. The lubricating oil
cfustiBrRaRYbRPRI TYIBRPNATNIRIKEPERI BO foHTREVBITIRIAp iRt least
isgaqtrialkyl phosphite. 10 15. The lubricating oil composition according to
claim 14, wherein the trialkyl

10. A lubricating oil composition comprising:

(a) a major amount of an oil of lubricating viscosity;
(b) an effective amount of an anti-shudder additive composition
comprising:
(i) Atleast one neutral phosphite compound, and
(iiy Atleast one hydrocarby! substituted succinic dispersant
selected from the group consisting of a hydrocarbyl
bissuccinimide and a hydrocarby! substituted succinic ester of a
polyol and mixtures thereof, wherein the hydrocarbyl substituent
has at least 50 carbon atoms; and
wherein the additive composition does not comprise an ethoxylated
amine, and wherein the additive composition does not comprise a primary
amide of a long chain carboxylic acid, and provided that if the lubricating oil
composition also contains a monosuccinimide, then the ratio of the

hydrocarbyl substituted succinic dispersant to monosuccinimide is at least 7:3.

11.  The lubricating oil composition according to claim 10, wherein the

transmission fluid is an automatic transmission fluid.
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phosphite is trilauryl phosphite. 16. The lubricating oil composition
according to any one of claims 10 to 15, 15 wherein the hydrocarbyl
bissuccinimide is a borated hydrocarbyl bissuccinimide. 17. The
lubricating oil composition according to any one of claims 10 to 16,

whareihhReulyisraivegtyl sapuRsitarsaceridiestsr afw cpfaﬁy@f plaimedetef! 1,
20 e %Wé*\'r'é%ﬂn%sm‘?ﬁﬂh{'ﬁ?ﬁ%ﬂt\ﬁ%ﬂ@ﬂﬁmé@&%ﬁﬁeﬁw fluid.

one of claims 10 to 17, wherein the lubricating 0il composition also
contains monosuccinimide and the ratio of the hydrocarbyl substituted

SUECINiGUSOBIRAMIG SiP (BRSNS 5l 1535 /o o didinh€9 0 to 12,

lubricating oil compasition according to claim 18, wherein the ratio of the
hydhersirbiiesabkastaneuwitiia dibpsphiie apmpadeddeiaitiiadioetradst

8 The lubricating oil composition according to claim 19, wherein
the ration of the hydrocarbyl substituted succinic dispersant to
monosuccinimide is at least 9:1. -39 21. A method of making an

any-shygdey, @ﬂé’é‘ﬂ%ff?; RRBASSANEABRES N g RIS MO APRBE Lt HA Y0

to about 90.9 wt% of at least one neutral 5 phosphite compound with from
abhudsocany! tehasehitegsoaialisylRhesehitte hydrocarbyl substituted
succinic dispersant selected from the group consisting of a hydrocarbyl

bissuccinimide and a hydrocarbyl substituted succinic ester of a polyol
and-mixitpdeRrepting piltherapastice GosardingigsRimalfinshgigig the trialkyl

PHRSEY AR AL AP HhBRBIearboxylic acid, and 10 provided that if the

additive composition also contains a monosuccinimide, then the ratio of
the hydrocarbyl substituted succinic dispersant to monosuccinimide is at

lefst 7:Bhe lubricating oil composition according fo any one of claims 10 to 15,
wherein the hydrocarbyl! bissuccinimide is a borated hydrocarbyl

bissuccinimide.

17. The lubricating oil composition according to any one of claims 10 to 16,
wherein the hydrocarbyl substituted succinic ester of a polyol is an ester of

pentaerythritol.

18. The lubricating oil composition according to any one of claims 10 to 17,
wherein the lubricating oil composition also contains monosuccinimide and
the ratio of the hydrocarbyl substituted succinic dispersant to

monosuccinimide is at least 7.5:2.5.

18.  The lubricating oil composition according to claim 18, wherein the ratio
of the hydrocarbyi substituted succinic dispersant to monosuccinimide is at
least 8:2.

20. The lubricating oil composition according to claim 19, wherein the ration
of the hydrocarbyl substituted succinic dispersant to monosuccinimide is at
least 9:1.
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22. The method of making an anti-shudder additive composition according
15 to claim 21, wherein the ratio of the hydrocarbyl substituted succinic
dispersant to monosuccinimde is at least 7.5:2.5. 23. The method of
making an anti-shudder additive composition according to claim 22,
wherein the ratio of the hydrocarbyl substituted succinic 20 dispersant to

MANOSHGAIINYE SIS HRFRPEAR anBSnRBIEISHAMGE EEKIBSsRbN comprising:
anti-shudder additive composition according to claim 23, wherein the ratio
of the hydrocarbyl substituted succinic dispersant to monosuccinimide is

at leasfRying e AbGIRGALADMBKEKD A EINS WA ALISLODRETIBGTral

mixing from about 0.11 wt% to about 11.0 wt% of the anti-shudder

aBRRRRNEEAPBReER MR, fere aberdlifd Mota R L0 Wi Ritairanst
olndhleRERHNAMSROSY R cfh D 8iapE QbFR A g R RHE group

transmission comprising: -40 (a) mixing an oil of Iubricatinga;{/iscosity with

acsmsiRiIT Sl dcihgierrachyebisiiibbhids an anlvdracaduntisebstituted

CONyRARtieR P BPHIBF ol hak IafgiARe HRitEel NRaRRisseamparBag; (i)
at least one hydrocarbyl! substituted succinic dispersant 5 selected from

teshreviptedramiirychanptreRar N iseseicRifhgdh i Fargyvie i, and
S\dﬁéﬁ%@oh%miﬂi@ agianiol anaebmnd ANy emaaley eoh shseiitimide,

h% rocarbyl substituent has at least 50 carbon atoms; in the absence of
afethihg atie ehticchydicsahmsytatifdie 8 sy oaieisasaRReEBoxylic
agigrRd Ripveiad thaltifdhe mlyicating oil composition also contains

monosuccinimide, then the ratio of the hydrocarbyl substituted succinic
dispersant to monosuccinimide is at least 7:3.

22. The method of making an anti-shudder additive composition according
to claim 21, wherein the ratio of the hydrocarbyl substituted succinic

dispersant to monosuccinimde is at least 7.5:2.5.

23. The method of making an anti-shudder additive composition according
to claim 22, wherein the ratio of the hydrocarbyl substituted succinic

dispersant to monosuccinimide is at least 8:2.
24. The method of making an anti-shudder additive composition according
to claim 23, wherein the ratio of the hydrocarbyl substituted succinic
dispersant to monosuccinimide is at least 9:1.
25. A method of making a transmission fluid comprising:

mixing from about 0.11 wt% to about 11.0 wt% of the anti-shudder
additive composition of any one of claims 2 to 9 with a major amount of an oil
of lubricating viscosity.

26. A method of reducing shudder in a transmission comprising:
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(b) adding the mixture of (a) to a transmission. 15 27. The method of

reducing shudder according to claim 26, wherein the lubricating oil
composition also contains monosuccinimide and the ratio of the

hydrocarbyl substituted succinic dispersant to monosuccinimide is at least
7.5:2 5 ap0zengan midgiduricaingivigeprititwith shtidgen reidining effective

wherein the icat] [ Itj : j inimide.
and the ratic T Brara o Coer e LD SRR BIBING
monosuccinimiideast tegsnestra phosaiternetnpawideducing shudder

according 9 %me%%twnsrﬁgamea}ngigeﬂgﬂtmgaogneeﬂmeﬂ%?sam

contains mohosuccinimide and the ration of the hydrocarbyl substituted
succinic dispelssiaddramribsudEnideorsigtisgnt a:nydmgerbihdissateeaimide

of reducing gdden AFGOIANDJORARAREE Qaem?&se%%%@pw@sg%mahe

transmission Is an a@utomatic transmission or a continuously variable
transmissiommixpures thereof, wherein the hydrocarby! substituent has at least

50 carbon atoms;

in the absence of an ethoxylated amine and a ptrimary amide of a
long chain carboxylic acid; and

provided that if the lubricating oil composition also contains
monosuccinimide, then the ratio of the hydrocarbyl substiiuted
succinic dispersant {o monosuccinimide is at least 7:3.

(b) adding the mixture of (a) to a iransmission.

27. The method of reducing shudder according to claim 26, wherein the
lubricating oil composition also contains monosuccinimide and the ratio of the
hydrocarbyl substituted succinic dispersant to monosuccinimide is at least
7.5:2.5.

28. The method of reducing shudder according to claim 27, wherein the
lubricating oil composition also contains monosuccinimide and the ratio of the

hydrocarby! substituted succinic dispersant to monosuccinimide is at least 8:2.

29. The method of reducing shudder according to claim 28, wherein the
lubricating oil composition also contains monosuccinimide and the ration of
the hydrocarbyl substituted succinic dispersant to monosuccimide is at least
9:1.

30. The method of reducing shudder according to any one of claims 26 to
29, wherein the transmission is an automatic transmission or a continuousily

variable transmission.
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