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TI TLE OF THE | NVENTI ON AN ANTI - SHUDDER' ADDI Tl VE

COVPCSI TI ON AND LUBRI CATING O'L° COwWPCSI TI ON

CONTAI NI NG THE SAME 5 BACKGROUND OF THE | NVENTI ON

FI ELD OF THE | NVENTI ON 10 The present invention is
directed to an i nproved anti-shudder additive

-conposi tion that i& ke HHEINYENTION r ansmi ssi on
fluids and continuously variable transm ssions; and

it is also directed to the process of making the :
s oAl . ANBI-SHBCR BRI AIDD THVEHEOREAS BPOARAND LOBRISATIRG OIL

al., US. Publj .0 02/ 0151441, is directed to
an autonati CQC?"EEQ#@ES&{%NJMNW@HHW%
anti-shudder properties. The automatic transm ssion
fluids described contain at |least 0.2 wt% of a netal
20 cont ai ni ng dBASHIEROUND K pelicsINMENTI®Na i xt ur e
of friction nodifiers. This automatic transm ssion
flurd is used in electronically controlled converter

~clutch appli cati ongIECD@RITHE |RVENTIDR. Pat ent Number

5,441,656 is directe 0 an autonm transm ssi on
fluid (ATF) that is used to overcone shudder. This ATF

' : Nt isal f,..(1) .an N-aliphati -
ey SiRh Thl el b P AR Phb e adeiive
Noaipopitiahiticatiiy dse¢ &1 BylonsathstrarisisiBsiohFludls AifREontBusly
straight chain aliphatic hydrocarbyl group free of
é{@'&%} danenissions Aadilbls alsridinested do ihe presess of gwking the
£9me0 carbon. atons, and. (ii) an N-aliphatic
hydr ocar byl - substituted 30 trinethyl enediam ne in
whi ch the N-aliphatic hydrocarbyl -substituent is at
| east one stragigh haj 0 al iphatic hydrocarbyl group
free of acetyl=ns --’ e--,--.-.g"u.,! P in the
range of about 14 to about 20 carbon atons -1
Kugi m ya, Takanori, "Effects of Additives of ATF and
%w@mpgalgfu.sp Peblieation No. 2002/0151441, is directed to an

automatic transmission fluid with improved anti-shudder properties. The _ |

automatic transmission fluids 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.

Ohtani et al., U.S. Patent Number 5,441,656 is directed to an automatic
transmission fluid (ATF) that is used to overcome shudder. This ATF consists

essentially of (i} an N-aliphatic hydrocarbyl-substituted diethanolamine in

which the N—aliphatig hydrocérbyl substituent is at least one straight chain

| aliphatic hyd rocarby! group free of acetylenic unsaturation and havihg in the

ra'nge of 1410 20 car_b.c_'_)n: atoms, and {ii) an N-aliphatic hydrocafbyl—substituted
trimethylenediamine in which the N-aliphatic hydrocarbyl-substituent is at

“least one straight (ih_ain aliphatic hydrocarbyl group free of acetylenic

unsaturation and having in the range of about 14 to about 20 carbon atoms.
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Material for AT on p-v Characteristics", Japanese
Journal of Tribology, Vol. 45, Nunber 3, 2000. This
article describes the effects of typical additives
applied to automatic transm ssion fluids and of each
conponent (graphite, cashew dust, aram d fiber and
carbon filter) applled to paper- based friction

TR, ToRAnQ EREPR FRRIANE S AT RO Bl of Frcton

- Pdatenal fNo ATeo1666y Gﬁéraxﬁadtuosesapamwodmalrtﬁﬂn gy, Vol.

it Nt 200D 2P ol distrBed tumalineSor pica actincs

Replied raGenetanshsis&aH it déea el‘bj‘ubc; %mf(gﬁdpme

(a) at least one organic p osp
gapbeyshist, amamiciiber and carbon flltedla‘plpbed to/\aapor-MSQ:l friction

e o aerCtat /st SRR3R VG mpredaties

maj or anount of lubricating oil and an additive

Wnbl nat i on co risi n% éﬁ&; a viscosity nodifier having
3%t elal &S EQHtNCh 892 disclvsas aawertvH)snaission fuid

@BW{IQ@B&W%&? ﬁ[%?or‘%o@w@%laggﬁréﬁn%of%ncggl} effgstive

etrmm:lnosfea parf‘ou‘oan@eatann@ﬁdmﬂélltit/é @Bn{bﬂ{atloﬂ comprising: (a) at
;I nuous%é ﬁrl a}al e transni ssion. i's conposition.
PHE of9258° BRASPHemR) 2 ealckim éawr%ﬁl%@s(d a friction modifier.
poI yi sobut enyl succini m de dispersant; (b) at |east

one organic thioether phosphite; (c) a cal cium phenate
Wattsetadd UsSt Ba’@ohNo 81942 4fhdisdbsed Bgowsrtfarishassivheuid

f | the fl | 25 th
i BB B o8FoRt B ot ef wbBenging of gt one
additres Comﬁﬂ@@tbﬁlcmmﬁslr@ %ﬂﬁsﬁsnt?%@dlf? e tlhf%h?ﬁolecular

am nes; and (e) primary am de o

.‘é’ﬁkgﬁ‘@)@lgf %atabthsan Jaautd 750060 afeaniempasdounits, 248, (BDA selected

ﬁlcﬁé?ﬁﬂ?o%ﬁfef} process of producing diethyl 30 phosphite
by reacting an excess of triethyl phosphite with
phosphorous acid. Watts et al., U S. Patent No.
‘ﬁf 27, 3ﬁ3 scl oses a conp05|t| on and nethod of '
P& éj agpt Nenb.aaé 308 disalwsas § Iubricpting composition for

BT o L 5 BT

- samprises arf () Behkessajolyisemenl sabciginidbidispirsare: @)lat dabt
, cSne) organlc%loether phosphite; (¢) a calcium phenate overbased detergent

ata conoentration such that the total amount of calcium in the fluid is less

~than about 500 ppm; (d) friction modifiers 'compri'sing one or more

: succm:mldes and one or more ethoxylated amines; and (e) a primary amide of

a Iong chain carboxylic acid. -

Jaffe, U.S. Patent No. 4,342,709 discloses a process of produoing diethyl
phosphite by reacting an excess of triethyl phosphite with phosphorous acid.
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shudder inproving effective amount of an additive
conposition conprising (a) an oil-soluble alkyl
phosphonate, (b) an ashl ess dispersant, and (c) a
netallic detergent. Watts et al., U S. Patent No.
25,266 di scl oses a contlnuously variable 10

éiﬁtérﬁt g&i Bro-rraeat Nadk. 124,320tsdeses andmponiiionsed rpathod
S‘E‘os Py R h IR DG of pBAR kNS REFG TR, o

fparticulony thexiefin auﬁoraaﬂicetrﬁaﬂnfst;@mfhhﬁs ng@er:o@m‘cfﬁatS:tri ng
of : succi ni m.des @qg et hoxyl at ed am nes:;

prARITSPSAhiTiRaU ot 1) 8rigaicha UshphaRyIctiag ol i angy2f an anti-
BiRugd e PlAdA g(gffe-E'ﬁEe bh%ﬂﬂ-r{bgéh AeArLEI A Yositdh dplﬁérﬁ%rlsuag (a)

broadest enbodi ment esent 1nventidn IS

tan oixAoluhte aliyriwsphaniatet (m@ncaﬁhm dispersantiandychg metallic
chtélﬁen t | east one neutral phosphite conpound; and

( e} ‘'east one hydrocarbyl substituted succinic

di spersant selected fromthe group consisting of a

hydr ocar byl bi ssucci ni m de and. a hydr ocar byl

stieEs et at <d- sz@é@mﬂ No.5285.266 d@ﬁq&tﬂwcﬂ Cmmumustytmabte

ftféhg{sfrﬂ%%owgf car %?r‘n?%%,é %ﬁ@,‘?%rﬁ;lé? tgﬁ%] %i|tj|\\}§ dlspersant

dbjpoishst @re desicstiospaiter (c3 e @hi@h@f&ﬁg@h@@d?ﬂh@ & more
3n% wher ej n the additive conposition does not conprise

MMEPYiligrs sRlesieddrom Sigowyai qenéa‘atllgm SUcCHImilesaand

RN Xﬂﬁgd Lidhed T ﬁ%l)] Ia;ﬁ?fnlléﬁ?t nqige Il [88&95@&3{?&(&)(}? icHeid.

cont S a nonosucc € ra
hydrocarbyl substituted 30 su00|n|c di spersant to

nmonosucci ni m dg I 1 F3 The\}ar esent invention
is further dir , osition

conprising a major anmount of an oil of | ubrl cati ng

viscosity;: 5 (b) an effective anount of an

 dweprdinglitdaritseaf GBd%SX@mmmnt it presemp inivention i difedded to

|- SR AAF SHE RV REAHRLR com rPs?nngd and

(a) At least one heutral phosphite compouhd; and

(b) At least one hydrocarbyl substituted succinic dispersant selected
from the group consisting of a hydrocérbyl bissuccinimide and a
hydroca’rb'yt substituted succinic ester of a polyol and mixtdres
thereof, wherein the hydrocarbyl substituent has at least 50

- carbon atoms,

‘wherein the additive com-position does not comprise an ethoxylated amine,

and wherein the additlve composition does not comprise a prsmary armde of a
long chaln carboxylic acid, and provided that if the Iubncatmg oil composition
also contains a monosuccinimide, then the ratio of the hydrocarbyl substituted

succinic dispersant to monosuccinimide is at least 7:3.
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10 (ii) At |east one hydrocarbyl substituted succinic
di spersant selected fromthe group consisting of a
hydr ocar byl :bissuccinim de and a hydrocar byl
substituted succinic ester of a polyol and m xtures
thereof, wherein the hydrocarbyl substituent has at

N Rresenicinv eRfie i dushergdiecias ha huirigating o gdinposidion

}ﬂd:on does not conprise an ethoxylated am ne,
an erein the additive conposition does not conprise
a primary amde of a long chain carboxylic acid, and
provided that .if th? upricating oil conposition also

I
CoMPHIT RN 65&_&'&? chﬁgﬁgtvfﬁﬁsﬂﬁe ratio of the
hydr @epr bl effdélid bidduRd 0P S %hﬂ%ﬁu%égﬁ&ﬁﬁ\% cdfiposition
monosuccinimde is at |east 7:3. e presenP
i nvent i ogoMprisigt her directed to a nmethod of nmaking an
anti - shudder additive conposition conprising: mXxing

fromabout 0.1 wt% to about 90.9 wt % of at | east one

neutral phg;p&tilé@sto%@mﬁﬂssﬂmféwép@%ﬂaﬁ%% 9.1 wt%

to about 99.9 wt % of at |east one hy

" substituted succinic dispersant selected fromthe

group consistj hydr byl .bi.ssucci.ni nm.de and

a hydrocar B@IAQ%8§¢$Q€?%%8§%%S[ﬁ¥ t@ét?arsucﬁ'f“cgf}'ﬁ%?f%'ﬂt
and m xt usaescteddropothe grouphwnaRERg e atlyddtblioxyl at ed
am ne angb. a primary am de of a Iong chai n carboxylic
aci d, andP'BPisEHEAe ARd ajhydionarky syBgiituistesunsinio sbier ofi a
al so contai PASHE ¢4 LM B rati o of the
hydr ocar b@‘%"ﬁ’;‘u gﬁ%t ut eg?gé]u-'gg]lf’ %‘ﬁ’cer{a%ﬁ%&’ggﬁ%‘%%%? suEstltuent
nmonosuccimmatdeasisSatarbeastords 3and 4 The present
inv'enh'iFon i,S f#r.hher di re.?t ed to a method of naki ngg a

t r anWRPEER GiP 2441ty CRBREPIISN Ages Mok FaPrise AN atortyiaied 1
Mg, @ndbendreihlih@ éﬁdorﬁ\ﬁfcdrﬁhk?o%d dééyﬁ&%oﬁg%eté Eﬁma?y

COI{‘FOSI tion of .C| alm 2_ W t‘ a mgj or anount an o
amide,eka g shginy taibexyliojacidy anet prodided theti thenigbsbatirdeosil

e Pl ARE Ry BJRRHlodanbfheten btafiagh he

efdrecarbyesubstituted succinic dispersant to monosuccinimide is at least 7-3.

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

| shudder additive composition comprising:

mixing from about 0.1 wt% to about 90.9 wt% of at least one neutfa! phosphité
corripou'r}d_with from abéut 9.1 wi% to about 99.9 wt% of at least one
hydrocarbyl substit;jtegi succinic diépersant selected from the group consisting
of a hydrocarbyl bis_sqccinimide and a hydrocarbyl substituted succinic ester
of a polyol and mixtures thereof, in the absence ‘of an ethoxylated émine and
a primary amide of a long chain carboxylic acid, and provided that if the
additive éomposition also _contains a monosuccinimide, then the ratio of the

hydrocarbyl substitq’ted succinic dispersant to monosuccinimide is at least 7:3.
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1.0 anpbunt of an anti-shudder additive conposition
conprising: (i) at |east one neutral phosphite
conpound; (ii) at |east one hydrocarbyl substituted
succini c di spersant selected from the group
conS| sting of a hydrocarbyl bissuccinimde and a
BWBE!”V%M istfuttber ditraiedhiaca extbod of mekig ¥ tdanamiksion
liﬁl) lﬁ,l}gﬁlgt hereof, wherein the hydrocar byl '
SCTtUeRt Jhas at |east 50 carbon atonms; in the
absence of an et hoxyl ated am ne and a prinary amni de of

l on a%r boxylic acid; and provided that if
trﬂB"rl% 9m i 1w @mﬁe@mmwa%s@fte@mnarwadgoaddmve

oSO ‘%*ﬁ’c%.‘“’r}.ﬁ? #@p;ﬁgﬁt fawr}g' ‘% X’é%cqsgy

at least 7:3. (b) add|ngthe m xture of (a) toa
t 1 SSion. i, therefore an object of the
A&%ﬁ@%ﬂ rteguﬁ'rng\?i gd%r IN; R BIFSORRIRIISIRG Nt 1 O

additive to be used in an oil of lubricating

vi scosjty. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30

Whi | é2) minthee atl iob hibrisating visposityl with a shaddeuseducing effective
m)dificai;d forns, ecific

enbodi mantﬁ%’rﬂj %ﬁgfg%% ﬁgbggﬁéy%d‘gﬁﬁ‘%ﬁ:fm?o 9" BPMEREIRSH e

in the dj at/\!leagtSorﬂ:nﬂelﬁhﬁpJB@ Ehrtb eanpbufed 1 n detail.
It shoulfl be under st ood, owever, that the

descri pt (@@t irastPhe Bﬁfdrﬂﬁ?éd?yﬂ ﬁub@ﬁb@dlmnmc dispersant |
I nt ended to _the u .
forns di g%'%gtggémr‘gtﬁ@grd@he c6} 9:9?)? h’idﬁ Car&w;:%?ﬁq‘:&ﬁ‘”m'de
i s to coued adividromsdbflisubbiitatsl se@iHiy 8b@RbEa pARfbI and
alternatlv I|n within the spirit and scope of

s3h

t he mveWPi %rﬁ e‘i?é‘ ivHerremthedy degsisshd sabslitupnthasat least

Vehi cul agobémrgtéﬁbons supply the power created by
the engine to the wheels of the vehicle. Not only is

tpe L r anigrihe ebeencs cﬁﬁmceimnyiatqnbaim&mm&?tphm HhiBg of a
otev so Lt 1Is very conplex. The
By ffn AhpBiEagd and

transnms
provided that if the lubricating oi composition also contains

monosuccmlmlde then the ratio of the hydrocarby! substituted
succinic d:spersant to monosuccinimide is at least 7:3.

(b} adding the mixture ‘of (a) to a transmission. |

itis therefor,e’_' 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 aiterﬁatlve
forms, specmc embodiments thereof have been shown by way of example in

the drawings and are hereln described in detail. It should be understood,

-5-



nunmer ous conponents, such as clutches with plates or
bands, a torque 10 converter, gears, and optionally, a
wet cl ut ch anong ot hers. Transmi ssions are usually

ei ther manual, automatic, or continuosly variable.

Because of the vari et of functions performed by the
Agvever. fhat Besdancriation éetﬁlﬁ of apegificembotliments is not intended

S Y ARSI i TSRS 5 R Yy,

antemlmas teagemet all noodifiedtions, éqUivaEh®! and h’&eﬂﬁtﬁeg ¢z§ﬂ1§g
0 nane a few. Fr|ct|on nodi fiers are often

hers
gﬂ :‘ SE‘HL?%PC%%@? inygritiepas defigdtibihe apnanged claims.
the transm ssion would not operate at its peak, and
the cost of operating the car would nmay be increased.
Wehitulaetamsrhigsionssupplyttbd poeeh ardated by ele engimest the wheels

AT, R e R b B o

- siveisé Gesicker bat é\!@@ ithi %ﬂyr &ﬂﬁ;ﬁl&ﬁ tRatrdAsR dsQSn '@b&tnﬁhg&ﬁj of
and a snooth
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in order to achieve fuel ef f1ciency . i .
FURErOHD vROFRiPONEaNts, tsiigh fasi algtches dnieleates oribacds as éorguie h

t W|tha t he stick- S|I '
SR PR Soafty a8 BPRREN: sertitEl aipricithers o s psions
Gire Us0ally either engilial, afR6miafic HYonGhu 8419 vaRabiR. Because of the
fluctuatlons inthe frictional forces as the.contact

VR g f@%‘éioﬁélpeéfpffye@fbytth@ Adilm fitis eesemtaaﬁgﬁ carafully select
ratl LN
PSR ran ShiSRrPE (AP ARBYNS plibelod Bt slon as

vipiecs amts, Srictiorvinbdidicrs ramt;amear age‘rm radtidtionashiphggder .
|ds often contain anti -

OrlsERhScatd BThets = eAecr Bis  RiendTPoRes afig often used to
BHRIRSISRE er. aﬂlltﬁoﬁf)%??ﬁat\(}@mubo tf?]eeﬁl#ﬁﬁnggi&qgf)ufdsncﬁ%perate

adding. friction no iers to't

Abits peak. sndrtbe cospaimeperatinditite cardumed imayché dorbasaeen
surfaces when -6 mld sliding occurs. I'n general,

t hese conponents consists of a long |linear

byl reeanthothe biatdh ABEhanISABRkdediR!Ab tfdéﬂ&h'faﬂ@ﬁ]angﬁf?%ﬁons

Exanpl es, of friction nodifiers inc
Yae ByCcoafinHads shmmg/tcaﬁue eenverr&r Cés‘.‘chl(@SECG)atEbe CSTCC

%{uﬂé ésp%fﬂﬁ'?nct 'r‘éﬁh?@mgﬁ% thhfhts gn"(u:aoqut%?nsed/ £ ey ds

‘achieve fuel efficiency and a smooth ride. However, if the friction does not

increase with the speed ,.@s required with a CSTCC, then “stick-slip” oceurs. _
“Stick-slip” is oscillatory relative motion of‘ two or more surface.s in conta.cf due
to fluctuations in the frictional forces as the cohtact time or the velocity of the
surfaces change. ln' transmissions, stick-slip can resuEt in vibrations in the :
driveline that are detected in the ride of the vehicle; such vibrations are
referred to as shudder Automatic transmuss:on fluids often contain anti-

shudder additives to decrease the stick-slip phenomenon.

A common way to reduce shudder is by adding friction modifiers to the fluid.

Friction modifiers are components that reduce friction between surfaces when

-6-
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5 materials in bushings. Also, friction nodifiers can
cause an undesirable decrease in clutch capacity.

Now, however, autonobile manufacturers have begun to
use an electronically controlled converter clutch
(ECCC) as the clutch mechanism This type of 10 clutch
m&wetm‘ilmqmre 0 hf generat] toedd emrapmheynté rcons IsteeofGEIEG medr

IP@%{)O F‘fgé‘ﬁ{% ain §n q%%p@ %J tf u%h v elcre%l ?f‘?Cthﬂ
ahGdifidre amuﬁkﬂénféwi abtﬂstﬁﬁtyl%o(ﬁﬁgeé rraﬁ %ﬁﬂdég dFR &8l of fatty

opti mum operating condi ‘Accor di ngl'y
epﬁiﬁs (te, dictionunadifigtssareatarmsie towiarad Pe arfdEut beremon

T TR

dbaﬁeasmch&;hJ@:ﬁhditg decrease stick-slip and, thereby,
control shudder w thou adding a friction modi f i er .

The transm ssion fl ui ds (TF) of the present invention

RIS/, F%Webéﬂ‘"a@;&%o&fé‘ & E’tha%t&r%Fg hSvd b%@gﬁ gc# ha&hn B %%Ecally

when used autonmati c transni SSi
cf@mtmlmammwrteacluwml (EQC@pasritsstiond. ma8bh&sinni THI®Bpe of

B BEh EoRTial B8 cersfigm (hadse T Coeand has difrent
éﬁe@ylo@ﬁsmeg eEhihdaidaiihng Eifouibial, Sinldrdpeterec,

a stick-slip phenone e behavior
ghuddes rmuat@iamtae minisfifédinghe ERCEtiN mderototmammah @ptimum

sliding.on each other. 30 The term
ermhea iR GAetohBicl? 3P HiGeai telibsisttae
fohn #ttis Qs S@tsh mskhdnisgs, -7 The term "succini mde,’
whi ch i ncludes al kenyl or al kyl nono-, bis-

succi ni m des and other higher anal ogs, has been
AEIRARGY sAREERTER Ao RN Pisb 2B RICEHS beBhcfipoyprea tha
mai parusad toideereaseddtichaslipend, thereby, control shudder without
adding a friction modifier. The transmission fluids (TF) of the present
invention are particularly effective controlling initial shudder when used in

automatic transmissions or continuously variable transmissions.

Definitions |

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

The term “shudder” descrlbes friction-induced \nbratlon The vibration is . |
caused by a shck—shp phenomena and is re!ated o the behav;or of the fr[ctlon

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

The term “fmlshed orl" descrlbes a lubncatlng oil composmon that comprises
addltlves '
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5 The term bi ssucci ni m de" describes the reaction
product that is primarily a bissuccinimnde that may
contain up to about 5 wt % nmonosuccinimde. The

Anti - Shudder Additive Conposition 10 The anti-shudder
addi tive conposition of the present invention _

c b terge Sugainimide, swhich irelutisi alkeryl coapkysitonor. bidhi s

iz shudde itive co sition, na be ysed in
0l e PO b QTR0 haT oFE opeal aocoiled as
ameaniayi the torededtios aireActidr &f 415 aRBAYIGBLHiRHY Sl dkinic acid or
vari able transm ssion fluids, and are particularly 15
AyErideevithhaolyegiinen transni ssion fluids for
el ectronically controlled converter clutches.. The
anti - shudder additive conposition of the present
| Fhesterinotbissonpinirsies” (edcrities|theséaciion mrodiéahatiBFRRARIE 2

anmpound and_| east one phosphorous-free di spersant
- et

TpTeIoN B’)ayéior]’[{éaé.ltp tgrRbowy §rvedameposuccinimide.

substituted succinic dispersant selected fromthe

roup consisting of a 20 hydrocarbyl bissuccinim de
gﬁlﬁﬁﬂﬁ:ﬁﬁ]ﬁﬂd@[ﬂddiﬁsemmmﬁiﬁm succinic ester of a
pol yol and mi xtures thereof, wherein the hydrocarbyl

substituent has at l|east 50 carbon atoms, in a

Priepaiti-s eidddraldddrasddnssd ditior @ﬁH%%ﬁeé&Hantigﬂrcomprises an
friction induced vibration, that Is caused by N
stilrsalule iag dpiverronnnsitioBe cehis antitshudgeradditive oorapbsition may

B BRI U MSBA: afi G iamisior
dloigsomid contiraiodélyasariabR traktnhissibh Midy, land GRER@RUIAY
Al types of friction nodifiers may be added to the
ﬁﬁjﬁpl'%ézwgse used g franyaissiplbgds f@m!@ﬁwrmalkr}]lh@nltrolle%
| ' ' il Bt . [ t ho ate
SHVEEH GREngL, TRERRASLH AR RITHRE chRposfibiantd bférent
linMentioatcomprises I(a):,ai{ipa)ﬁi dnﬁmd@@émﬁ@ﬁ?i_t@dﬁggp@@jﬁand least

[ m d f a n car boxylic aci d.
A AR R £ (RN -
SOPSRLRS suc%ﬁﬁ@é?éﬁéis%h%&%cteh%ﬁ@@ chﬂ}Id c?or%fisttfngeof a
hydr ocar byl substituted .succinic I Spersan 0
hyaiesatuil bissiideningdeandeasydracabyMutsstipited suteitic ddier of a

ngopal% rﬁ_i;(]t%réSSthereof, wherein the hydrocarbyl substituent has at least

50 carbon atoms, in a proportion that drastically fedu;:es shudder, or friction '

induced vibration, that is caused by stick-slip phenomena. Because the

present invention redt_;ces frictionally induced vibration, a friction modifier is

‘optionally added to _th_é additive composition and/ or the lubricating oil

composition. All types of friction modifiers may be added to the anti-shudder

‘additive composition and/or the lubrication oil composition eXcepf for

ethoxylated amines. The ahti-shudder additive cbmpoSition or the lubricating
oil composition d_oes not cofnprisé a primary amfde of,é long chain carboxylic
acid. Furthermore, if the lubricating oil composition also cohtains_
monosuccini__r_nide, then the ratio of the hyd'rocarby!.su_bstitute'd succinic

dispersant to monosuccinimide is at least 7:3. .More preferred, the ratio of the

-8~
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hydr ocar byl substituted succinic dispersant to
nmonosuccinimde is at least 7.5:2.5. Even nore
preferred, the ratio of the hydrocarbyl substituted
succinic dispersant to nonosuccinimde is at |east
8:2. Most preferred, the ratio of the hydrocar byl
sytoranbyeslibstib dedisucelhispispananttto momescecinimide idat least

at .eas 1.5 rocarbyl . Su ituted Succinig .
Spe HEnMOBAET BN rPirting hyodeahi sulyhyted succini

sdibpérshnt ®AMBHESAGMMHeSBRIt Skt 85 MESKSAFUAEA tBe ratio of the

neutral phosphite conpound thereby producing an

amdrocaguloeibstitytediguesinis disnmse®ittth srondsucaingnide is at least 9:1.

enbodi nent of the invention, the hydrocar byl

substituted succinic dispersant is a hydrocar byl

bitgdrecanyhE dbstitiiedeS ypoifie Digskrsadte bi ssuccinimde is a

borat ed bi ssuccinimde. The bissuccinmnide is the

conpl eted reaction product fromreacti on between 1

5
. C .
o PR e Ryl BRAA s osifited UG Sent i
Jueedniith aoputiel pipspgia chmpandditiserieby pretttingan anti-shudder
:qr‘h%%ry)ass cotigao%nds vvheéel_n t he product may have
& AIRRASN- JRAONGy eregpdiment ok gelvenfiofu dive hydrocgrby!
il stittitetsd doiidappisdnt & 4 YP8rdcBflyi ro%%H!:ihﬁnaiElE? T preferred
reaction of a primary am no group “and anhydride ,
8¢ Sispucainienige ésa boratedibirsuzOinimsidpr epar ed” accor di ng to
nmet hods that are well known in the. art, including but
not. limted to, the follow ng: Certain fundanental
fyedsisafccininiient Mhélesmphded ebadtiof JrBd &tirding t;eaé:rtign between

a enconpassed by the term of art "succini m de’

CHEGHIMPTR R!GMipgtreanigsts amsi 2 hydmcadsn 9yii8yted succinic acid
7 . 79, K © .3 2,892: d

b R e e ey

conpopodanberdy theperdent may Heve 4eide) 28Wa6é db/desalt

erst.ood in the art,  to include many of the am de,
Fﬁhga&eesam @%Qﬁmitﬂ the 5@993@%@ ehtherlypatkas resilissiiomythe
Fdtctioh @A Gty ' : Do - QS .. .
ey Bl Bl AR R e e s cinimice
dyeped acconbagitmmetheipihatant well kaowa &e theoart Ghciidling but

£ ) uhstjtuted succinic- acid or anhydride with a
g%‘h@%%%’ E%e @8\%”‘3'_n reaction (1) above. . ,

Certain fundamental types of succinimides and related materials

- encompassed by the'term of art "succinimide” are taught in U.S. _F’at. Nos.

2,992,708, 3,018,291;_3,024,237; 3,100,673; 3,219,666; 3,172,892; and
3,272,746, the disclosures of which are hereby incorporated by referénce.

The term "succinimide” is understood in the art to include many of the amide,

- imide and amidine sQecies which are also formed by this reaction. The

' “predominant prqduc_t however is succinimide and this term has been generatly

30

- accepted as_meaning the product of a reaction of an alkenyl substituted

sqccin_ic a.cidr or anhyd_rid_e_ with a polyamine as shown in reaction 1) above..
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-9 As used herein, included within this termare the
al kenyl or al kyl nono-, bis- succinimdes and ot her
hi gher anal ogs. A(1l) Succinic Anhydride 5 The
preparati on of the al kenyl -substituted succinic
anhydri de by reaction with a polyolefin and mal-eic
ahwaeri fereiadneluded adbbr thietermearg. ttuzI BIKényilﬁag aIkNgeono- bis-
ch met hods ‘i ncl ude the
‘&Lﬁ’aﬁ%%é‘% %ﬁQ?ﬁrgfw%@ a”§§9§-o| efin with maleic
anhydrlde and the reaction of a halogenated _
polJ.yol efjn, 10 such as a chlorinated polyolefin, with
Tdixus hyghideReducti on of the
al kenyl - substi tuted succinic anhydride yields the
corresponding al kyl derivative. Alternatively, the
ankaepgdpasatm oftthe atkesyksirstitutad Ie;add:mrd;earrl‘mlrrbe by reaction with
S., Pat. Nos. 4,388,471 and

8 B60BEn ATRel A lalap berauiassrBeded Aotk Pap Nos.
r£He8 080 endlﬁof’zphgel euémnré%dd‘é%éxuﬁefmé &Pe?Ha? Fbé/&nbﬂ of the

~the nmaleic anh de are po

arﬁbmiefmwﬁh‘,znalelcwhydnde elheﬂﬁm reee:tlgn of atl’ﬂayd)mrmted polyo!eﬁn

s L Enior P et e el B baeéasrérn,“ﬁ@w@
aﬂkgm,u-ksueqat@teﬁcﬁummrcﬁamyd%derymé ﬁwé%%’oﬁﬁh@ﬁt y#&ene

as 20 copol yners of: ethyl ene and

é#?dlvag\rﬁalﬁlgﬂr@areeiyeme alkeRyrsubstijpits atmm achydiide heyee
f
et Aokd BB Al NpEo 3B B 43R0 s e

dd)tallxefﬁmrporetegl.heralncm,pcdfwmpe.Of i sobutyl ene and
but adi ene or a copol ymer of ethylene, propylene and
1, 4- hexadi ene, etc. 25 The pol yolefin polyner, the

Bk 00 IS o RASLI I B SRS oS
&Dtﬂmusgig preferabdyntld Gdo GOBonaotudin, 8l Je&thylpieepropylene,

fleenreal?slc}f)ujfﬁert]é) ar118 pen?enteo?hgtp%msmggdcagogg homopolymers such'
as polyisobutylene as well as copolymers of 2 or more such olefins such as
copolymers of: ethylene and propylene, butylene, and isobutylene, etc. Other
copo[ymers inciude those in which a minor amount of the copo!ymer
monomers, e.g., 11020 mo!e percentis a Cy to Ca nonconjugated dlolefm
eg., a copolymer of |Sobutylene and butadiene or a copolymer of ethy!ene
propylene and 1,4-hexadiene, etc.

The polyolef in polymer the alkenyl or alkyl moiety whrch 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 partrcularly preferred class of oleﬂn polymers comprises the polybutenes

which are prepared by polymenzatlon of one or more of 1 butene 2 butene

-10-
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- exanpl e, al’pha olefin

preferably 20-100 carbon atons. 30 A particularly
preferred class of olefin polyners conprises the

pol ybut enes, which are prepared by. - pol ynmeri zation of
one or nore of 1-butene, 2-butene -10 and i sobutene.
Especi al | y desirabl e are pol ybutenes containing a .
sﬁugi'tsa viehe. Gspspsiy desiralile gre pelybiviengsgontaining a substantial

TR TS R Sl LR By i
tareopus yirbutadiavizswvhichtreay bhmalyswlt beeneorpbidisd in the polymer.

nstitute 80% referably at | east 90% of the units
oS astedfe iRnbut G UGS epuliie 050 curefaraaliiat jeast 90%, of the

.WS'iﬁMé‘p@l?ﬁi‘éﬁrméﬂe Egcg?gf&éﬁ@é %@’\%‘ahg% EQ%th@BEéﬁlﬂ?eercial

skilled in the art. osures ther
froatedalsiveell knawptathosa skillsd iPtite amMdBisc@sAds, therof will be

30618 SererhiR TdSs P oo 2 frdron2d] ot o Bheotane

t3679,480 50 WeNEe S 9f2 BeU taR Shdel é/r@tih@d}ﬁé\rlatiéﬁ bk_g?féeir%nce for

addition to the reaction of a polyolefi

dReW disclgsurasepiysudehlerpoldiutgnes.i ng” hydr ocar bons may

1i kewi se be used with maleic anhydride to produce

al kenyl succinic anhydride. O her suitable al kyl ating

Hy ddditian o tse rdantibnideagopjoltin Wit ﬁﬁleic@nﬂ?@ﬁ@@,, B8Ry other
.iﬂﬂ%ﬁrnal or al Eha ol efins w th nolecul ar

1ns. C 15 wei ghts in
gy diersrzomp maylikayise e teedryith coalaic awiyghds ton

tGdU @R su@&ﬁrczan‘%gQ 8@?' @ﬁ’le@@ﬁatﬁé t%ﬁ}k?lagtﬁ%'el}y@g{)c'arbons

ali ned from
¢nchede exrliof linssar Afrbnnhevhand Geaerahbi yiphthesihsolvieh miisecular

A AR A Sy e e o

200CESG0 Béih@hn@ﬂeVﬁéféPV&ﬂ Foy @?%p%@‘%\?ﬁg cgleﬁrfué BBtained from the

Anot her source of olefins is Imerization o
thesmal eraskingsof pasafiinwan Ganeralyt thesetalblist rangetiras 5-2@

.Zi - al, ol efi
EBthop O I T, A ST i pF 9 BbR erhie B eTiieng aeputh
prsiesa wiidH givke e0ah altHer SHATbNASeffid. i%ther%o@rce of olefins is

Pol yam ne. ) .
by the dimerization of alpha olefins over an appropriate catalyst such as the

well known Ziegler catalyst. Internal olefins are easily obtained by the

isomerization of alpha olefins over a suitable catalyst such as silica.

A(2) Polvaminé |

The polyéfnine employed to prepare the alkenyl_dr alkyl 'suc.cinimide.s is | 7
preferabiy a polyamine having from 2 to about 12 amine nitrogen atoms and
from 2.to abput 40 carbon atoms. The‘ polyamine is réacfed with an alkenyl or
alky! succihib anhydride to produce the polyamino alkenyl or alkyl
succinimide, employed in this invention. The polyamine is so selected so as to
provide at least one baéié amine per succinimide. Sincé the reaction of a

nitrogen of a polyamino alkenyl or alkyi succinimide to form a hydrbcarby]

-11-
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- PONFarRaRY!. A Retigxy

25 The pol yam ne enployed to prepare the al kenyl or

al kyl succinimdes is preferably a polyam ne having

from2 to about 12 amine nitrogen atonms and from2 to

about 40 carbon atoms. The polyanmine is reacted wth

an alkenyl or alk succi ni ¢ anhydride to produce the

gydrgpagblyl orGashetyl or ai lyeroxanpdlpyedlkylene

[ T e so.sel ecte

oD UL R0 1 B cRALY BRCG R Bur S sBEbfariu Brimary

Slmme BhleasEemt bbthedfasic amiry e oftha gedjamifbRikenyl or alkyl

al ken .or alk ccinimde to forma hydrocarbyl -11
eym “S%(gkg?ﬂg&afpwa%%@fwr dROCAMIFBY PIMiae. a

W(EUO%M irﬁ’tﬁ&’@' ﬂ%ér?(%% B?fl’f%oél}’égﬁﬁncpee!:érﬁ}éﬁg drfty one

eff|C|en [y procee a secon

drasitceaminte, Itfmﬁtmroaenmﬂt azther besi primanyreminecsrsa Qécdrhj@

R R ﬁ%e&“sﬁ&a%b'ﬂf%mﬁ’aebout

thoseabast gN¢es i n which the succinimde contains only

one basic amine, that am ne nust either be 'a prinary
am ne or a secondary am ne. The polyani ne preferably

T85 PR ER oo} RIS Riece Bt pB IS Sianifide iy be
Babytitntenowith kebstitu@rts dblette SHEM (}N)rﬁ ﬁ)g{[@b/ (@Fh drocarbyl _
substituted with substituents sel ected from

BYRHRSgHTo B) torahauib d Arogghon @ﬁoﬁlﬁoécbﬂcyl asevS obfr%mm about
m2 t t
18 RG2S T Oirndiitord Buidhydokl Sfarifo M8Hbeyano,

ioviordlkyl @ndriowecyiaory defieies A KB} and(C). ovewer] koXiked in
‘Lower”, as used in 15

| B) and
' %ﬁ#\sﬁ' tel IR BG@OQPE’% aﬁ§p3<y JRERNSPIBRYP CRBRIING g o

686G Bhitdn! At8Ms 1AL RasBOIbf fie Cﬂﬂ%ﬂﬁmﬁt?ﬂﬁ on’étofftﬁ?%%mes

one of the substituents on one € am nes
pbingapalyamine inydmgen, eq. gt least dneasfithe hasiefnitrbgedatings of

A R A ol RO B 5oy R BRaRBY. *as used

i n describing the pol yam ne conponents of thls
i nvention, denotes an organi c radical conposed. of

.y l@@ﬁr%oﬁqqlﬁﬁcb@@escnbmg the polyamine components of this

mventzon denotes an organic radical composed of carbon and hydrogen
whlch may be ahphatlc alicyclic, aromatlc or. combinations thereof, e.g.,
aralkyl. Preferably, the hydrocarbyl group will be relattve[y free of ahphat;c
unsaturation, i.e., ethylenlc and acetylenic, particularly acetylemc
unsaturation. The substituted polyamines of the present invention are
gehetaily, but not nécessérily, N-substituted polyamines. Exemplary
hydrocarbyl groups énd su bstituted_ hydrocarbyl groups .incit‘Jd'e alkyls such as
methyl, ethyl, propyl, butyl, isdbutyi, pentyl, hexyl, octyl, etc., alkenylsr. such as
propenyt, isobutenyl' hexenyl, octenyl, etc. hydroxyalkyis such és 2-

_hydroxyethyl 3- hydroxypropyl hydroxyisopropyl, 4- hydroxybutyl etc.,

ketoalkyls, such as 2- ketopropyi B-ketooctyl, efc., alkoxy and Iower alkenoxy
alkyls, such as ethoxyethyl, ethoxypropyl, propoxyethyl, propoxypropyl, 2-(2-

2.
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whi ch may be aliphatic, alicyclic, aromatic or.

combi nations thereof, e.g., aralkyl. Preferably, the
hydrocarbyl group will be relatively free of aliphatic
unsaturation, i.e., ethylenic and acetyl enic,

particul arly acetylenic 25 unsaturation. The

- slsletitgibagl 24m(ﬂ%$h®fy~éﬂh%x9)"eﬁ§c§@%ethpl\’ 81y, 9@@ are

ggt?eral |y, but not necessaril N-sabsti t ut

efeadleayk @nﬁ%@tﬁpxye’rgxambaxrdyetc@ﬁrba ra@ylagrdups of the

SHaplen e P LRt s 0B, LEBHAIFN S0 SHE BrBhmore
qncet&hed%bstrtuahis&srmlr@dmgﬁh & -CR =@ dhd oqsggny@ﬂ%dgarkyis.

hexenyl , octenyl etc., hydroxyal kyls, such as

hydroxyethyl hydroxypropyl hydr oxyi sopr opyl ,
fn Eé@;ﬂrg)gﬁtggéq Méi&aﬁgr%obggtéf@fsﬂﬁ‘}elnﬂ Sre fE;HﬁH a"{lﬁay atom capable of

aeecreewngyherar Kiye substitetedazomishexy, esdnehtut@ar hivogenatyins, are
r Ogg%ﬂl%tﬁ%gt%%@ﬁ%a’f \Ezﬁgm éngi_cg)rz*rsé&genﬂy the substituted amines
Aindidg(Eeah Wl%]ére%‘éh???%bﬁfrm&(ﬁ BEMikiurds B fhohd-

3 e
tetraoxat et radecyl - (2- et hoxyet hoxy) hexyl, The
aelysulpstiuled psflyarhises arcﬂfzbr hstitueo gnbt(;:fé)srttsutmism cqenalisnt

ionyl, acetyl, etc. The nore
%b@f@ﬁ%ﬂfs&h@@t ?rggnts are hydrogen Cl -C6 alkyls and
Cl -C6 hydroxyal kyls. 5 In a substituted pol yam ne the

substituents are found at any atom capabl e of
1 Be enerermyetenem Polyrmingrinding tieel withinthe S@oge of the present

PR LRSS RRET A, B RO Mg, o
Emlmhmg stieglitated pe/antinas) mgf g/ Brﬁbéthﬁteﬂfrﬁ)"ﬁﬁmwene
nmono- an
BV GRUS P Elrely By i OteuPr a3 o @r@ﬂfb@n atoms,
mer@%m@ rﬁfbfe%ll's'lg‘f@n?@tto POHOR ot ARINEAENICAiB8on Hiins.

nmore preferred pol yami ne finding use coe
Sfich ﬂmtmsweraxemphﬂedrby@hhy[snca hmpya;b)lwrh@,rﬁﬁpol yami ne,

I
ncI ﬁ)ﬂ {]gg)gger‘gy kren%hg grg] gtec E?( op i \%qrg@es include
m&w&b@é@ﬁ% dRGhyl&e ﬂ?amrﬁéeﬁi?trnﬁ@tﬂ eﬁ@ﬁrr%pél @ﬂﬁ pylene
group contains from2 to 6 carbon a efe g
ihipatiee, afﬂevryferr@rielzawa tﬁraﬂowi@nattmmmhta deterethyiene
ﬂéﬁtﬁﬂﬁ?@ a%td%‘taethylene hexamine. Such amines encompass isomers
such as branched chain polyamrnes and the prevrously mentioned substituted

polyamines, rncludrng hydrocarbyl substituted polyamrnes Among the

_ polyalkylene polyamines, those containing 2-12 amine nitrogen atoms and 2-

24 carbon atoms are especially preferred, and the C; -Cs a[ky!ene polyamines
are most preferred in particular, the lower polyalkylene polyamrnes e.g.,
ethylene dramrne drpropy!ene triamine, etc. .

The polyarnine component also may contain hete'_rocyr;[ic polya'm‘i‘nes,
heterocyclic substituted amines and substituted heterocyclic compounds,

wherein the heterocycle comprises one or more 5-6 membered rings

A3-
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Such groups are exenplified by ethylene,

1, 2-propylene, 2,2 dinethylpropylene, trimethylene,

etc. Exanpl es of such-polyam nes include 20 ethylene

di am ne, diethylene triamne,

di (trimethylene)triamne, dipropylene trianmne,
tWIdalﬁlyﬂ%@e/gBBtaraymrmtrogem Bupyhetamcyelesanaybe saturated or

é@ﬁ#"*‘@‘@%@”@ﬁ@@#ﬁ@f?&”@%ﬁ@ﬂ@p%&aﬁecﬁéﬁﬁﬁéﬁaﬁé%%ﬂ?émed

Py @BY (BFarn@)t hfﬁeFHe‘Fé/:‘o@yéeyaf@QJ&éiﬁ %@W@@S%ﬁ& such

pol éam nes, . I ncludi ngg_Bgydrocar byl - bst itu

ANCHEBIDIAERG, NHE rweﬂaallpmeemn@m Felvisils,

n e.nitrogen atons and 2- 24
ﬂ?%%%%%“gr%ﬂ@&é S BRP R e he 2 - o
alkefHytiméd aroliyed- aasno;ﬂpe-ndmétz-arrmﬁcﬁwrﬁme i20(3-aminoethyl)-3-
parti cul t he | ower Iﬁa kyl ene pol yam nes, e.g

e 'Eﬁeg aﬂnaﬁ?mgrol@m Sb{3-ersanpeyl merpieline, et Pieong

ey Mﬂfﬁ&m 0 rocyclic
pol yani nes eterocycﬁ5 c%nbéﬁ%mrgﬁ'geﬁnes and

substituted heterocycllc conmpounds, wherein the
nore 5-6 nenbered rings

RS T S0 0 B s o RIS B
heslgde ﬂ%ﬁfoﬁ@wm@)/ clfI&R d'l%ﬁf i ‘P% p{é’]&é}ﬁé’ﬁ%ﬁ%}rﬁﬂe aNg propylene

substituted w th groups selecté
synee distivhene tr(an)me(te)e:hyqer)e t@trdn (i}, heKaenethylene diamine,

JENHRIE Sl AR B G, e

' b&abnﬁnc(dthmm@érazin@yl\l)Nt@%&aarﬂﬁ@ethy!)pxperazme N,N"-di(beta-

N, N -bis MlSI\I-pl per azi n¥ [ghl per azi ne,
RAVRYEtM-iRiEsrolidones2 At (heis cneanoethy@etmm Befigmint, fe3,6,9-

{p(ArarbRasbis 3 o B RIS o BuB R 6t & ooyl 1

| ampwhwwnemhaomnpaemmemym o-mophesdiathine @-Bxpi cal

es .t can he used to formthe conpounds of
éoeqhil)@mncg thape 2&8 ~(Z1aanipgethylantige )esh Heménad-ethanol.
d| am ne, 1, 2-propylene diamne, 1, 3-propylene
di anmi ne, diethylene triamne, triethylene tetrani ne,
Hesaﬁwétglmreofesmaam pdyamiraqsraetthg eyl gresinainks e,

‘fﬁ%%‘n%@ronp%etﬁﬁeog&gmlnesT Bropyl\l-neammes are prepared by the |

reactlon of acrylomtnle with an ethyleneamine, for example, an ethyieneamme
havmg the formula H2 N{CHz CH NH)z H: whereln Zis an mteger from 1 to 5,
followed by hydrogenatlon of the resultant intermediate. Thus, the product

prepared from ethylene dlamme and acrylonitrile would be Ha N(CH2)3
NH(CHz)> NH(CHa)s NHa.

In many mstances the poiyamme used as a reactant in the productlon of

“succinimides of the present invention is not a single compound but a mixture

in which one or several compounds predommate with the average
composntlon mdlcated For examp[e tetrasthylene pentamine prepared by the

polymerizatlon of aziridine or the reaction of dlchloroethy[ene and ammonla ,

 14-
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(bet aam noet hyl ) pi per azi ne,

N, N - di (bet aam noet hyl ) pi perazine, N, N -di (beta 15
am noet hyl ) -i m dazol i done- 2,

N- (bet a- cyanoet hyl ) et hane- 1, 2-di anine, 1,3,6,9-

t et raam nooct adecane, 1, 3, 6-tri am no-9-oxadecane,

- Nvilidetve-bathioveatdnd highet haived meivibers, e.q., triethylene tetramine,

I am ne,

yﬂf%ﬂﬁ%@r%ﬁ%@%ﬁ‘ %gﬁ lp@ptaethylgne( %examine but the composition will
, Be [a%gé@t@métﬁﬂtehélmé}%%td??a' tﬁ@léﬁ%ms&ﬁanﬁu[a A the total

Anot her "group of suitable yanm nes are
p«’ﬁmmﬂ mmﬁlmwm le$@ﬂﬁppwmmﬁl tbathgl tetredtfaianee;s@ntamme

eI, BB B SRR R vt Hanisr GFoicmaere the

| e@drwu%ﬂﬁmélﬁatdﬁ%/bmetdw%ﬂh%r@nb'?gé&rﬁb'?nc@hﬂ/ B‘h%@aiént

wherein Z1s an integer froml to 5~ foll owed
m%@é@ﬁtlf@ﬁoaﬁl ispraersegigl passible aoe ﬁn@enampaswtwitln inghe

oA 530 7 TERRRSS N Y S0 AR et e
l\dﬂﬁailémm@dgewnﬁtsaﬁ'msotg@@m@hymmtﬂ?&)fu\ﬁﬂdg@ﬁ &larendon
act ant roduction of succinjmdes of the

PEsanbXidide Eiﬁo qller's e hamistiygif Orgarisdeprappunds:, Saunders,
NPpidieined - 2r|d1Eﬁ’h1%57° Rfrk%ﬁ“ﬁ{e% "Eﬂggn 3Edla of Chemical

predom nat'e aver age nposi i cate
Fbechewiomy!' .e2nd Edr, @epbmlamnb’otnméﬂnpm g9-tftred by the
pol ymeri zation of aziridine or the reaction of

di chl or oet hyl ene and ammonia -14 w |l have both | ower

achrAplab oF saftanle poB/EAahEs irfilte teErébﬂ‘"B/rBH thghjeam ne,

substituted piperaZines and pentaet hyl ene hexam rie,
mantaefbylesapexaning and DowhiPA-o¢ @@ﬂ:\w mcdyaraeter(ynumt@r average

dBRisE P sfitlre?er s thas st Cappary. diara.

tigichieinhy beae aﬁﬁné@@ha@nﬁa& fsbAwrs »s,uohras%[@ﬁanem@héme
succinimde for use in this invention, where the

\ReYaniges; @md;ﬁ@mor@wwlydnenmm@t&mm@d aelyanunes, including

SRR XAOR 13 e, RIS BRIt

foamaém$)em}ﬁwet‘agd\bftémﬁswm‘ately%a&ﬁ:he)ﬁit epclty@BIpee snolecule.
dthelr actj ons are-detalledlnS ew ck's "The
Hekheayv %‘?WS&E“WQ“N@&W exegilgng $10 Press,
Oxford, 1966; Noller's Chem stry of Organic :

'Con'pounds Saunders,

The reaction of a polyamme with an alkeny[ or alkyl succinic anhydride to

. produce the polyamlno alkenyl or alkyl succinimides is well known in the art

and is dlsclosed in U. S Pat. Nos. 2,992,708; 3, 018,291; 3, 024 237,
3,100,673; 3,219,666; 3,172,892 and 3,272,746. The above are incorporated
herein by reference for their disclosures of preparing alkenyl or alky

succinimides.

As noted above, the term "polyamino alkenyl or alkyl succinimide” refers to
both polyamino alkenyl or é_!kyl mono- and bis-succinimides and to the higher

'ana!ogs of alkenyl or alkyi poly succinimides. Preparation of the bis- and

15
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Phi | adel phia, 2nd Ed., 1957; and Kirk-Qhmer's

"Encycl opedi a of Chem cal Technol ogy", 2nd Ed.,
especially Volunmes 2, pp. 99-116. Exanples of suitable
pol yam nes incl ude tetraethyl ene pentam ne, 15

pent aet hyl ene hexam ne, and Dow HPA- X heavy pol yam ne
(highﬂ::eamamgesr age berﬁdcemplhamed/\by gbhtraifin@ #e malairbédbethe

from em c dl and, ,M chi gan). Such
a9 n‘&ro%ié%@ i%B%yC%'HE’HS‘QS %?%%H@&gﬁﬁa?ﬁ? or bis-
%@lcmmmesoanw Jéaar&f ba#t%mngg&[y mut 3 Jh&%ﬁ%mme |

pol yam nes, | nc udi ng ydr ocar
p&ﬂdmmanmmd)a hBas.if e sreie népc@lymmedsyeaaed with one

ta n er age, .of mat el

320 ke BF AR Sloshfe SUERHR Hulage S fedomiaanty
maj alitoiniadifi® pebarice el wprerpe%w tstwol i@ )dses¥ QReﬁyﬂ di‘ alkyl
pol yam ne with an al kenyl or al kyl succinic anhydrid
tsybstfirflseccinie apbydrise ate raatedyler grolalok pplyamine, a b|s-

SHESRERF gl o o0 gl Bl BEhauds

3,024,237; 3,100,673; 3,219,666; 3,172,892 and
3,272, 746. The above are incorporated herein by

Fepiishiagy Pr%fﬁffeﬁé*%ssmfiaeimneell@ﬂyb%ﬁ&w &ﬁ'@c&lﬂm@#@ﬁl
PTOR in EFRR o e retart I ReliBH RAEhe reprdSeh BBy
bormufzoliyam no aIkenyI or al kyl nono- and
bi s-succi nimdes and to the higher analogs of al kenyl
or al kyl poly succinimdes. Preparation of the bis-
and .- 15 higher anal ogs may be acconplished by
gontro I|ng the nolar ratio of the reagents. For
duct conpri si ng predon1nant|y nono- or
bIS g,agn be. prepared by controlling the
at os o the pol yam ne and succi ni ¢ anhydri de.
Thus f one nofe of polyam ne is reacted with one 5
nol e of2 an al kenyl or al kyl substituted succinic
anhydri de, a predom nantly nono-succini m de product
will be prepared If two nol es of an al kenyl or al kyl

%%?&ht eeﬂgé@ﬁ %r Q&I @Tr’fh %’ 8§e|@ aé' §rﬁ t@gofjm%f%%g;%l?ylgrﬁe Vof
artalmgsarﬂa:y atdrke R Sie hErdeicap RFvRst - alkyl or lower hydroxy alkyl; a is

an integer from O to 10; and W is --NH or represents a group of Formula Il

wherein R is alkenyl or aitky! of from 10 to 300 carbon atoms; with the proviso
that when W is the group of Formula Hl above, then a is not zero and at least
one of Rj is hydrogen. '

-16_
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10 A particularly preferred class of polyam no al kenyl

or al kyl succinimdes enployed in the process of the
instant invention nay be represented by Fornmula Il:

R3 NR2---N R2-WNra a 15 wherein R is al kenyl or

al kyl of from 10 to 300 carbon atons; R2 is al kyl ene

(ﬁs inglicaed abeves Bunpelyamine &mplayetyid pogeating theesucainkyide is

Qg DB el w A BRSOk i e
aZDa\xmgg@ comBobifioR irtchetbd @k tAb Fvkmala . rA"cEBo?@fngR/ #PPormula it

carBon ato with the proviso that when Wi
:n%ﬂ'CBRB Mayaethe same @saridifferent &@mmthedRaand
ast one of R3 is hydrogen. 25 -16 As indicated
above, the pol yam ne enployed in preparing the
succinimde is often a mxture of different conpounds

ERREERy RUR Dok i cnersoranty 40 to Z0AGaaRaN pigis, and

ifodtoreretai $o 18 R2 and R3 may be the sane
as or% dlffell}rent ??@r%g?tdﬁ:arteﬁﬁ and 5 R3. Preferably R

|s alkenyl or al kyl, nore preferably 10 - to 200 carbon

bl o 100 carbon_atons: 10
R R R
mew@f@bgpbuel s either ethylene or propyl ene.
Preferably, R3 is hydr ogen

Preferably, R3 is hydrogen.

Preferably, a is an integér from 1 to 6.

in formula Il, the polyamino alkenyl or alkyl succinimides may be conveniently

- viewed as being composed of three moieties that is the alkenyl or alkyl moiety

R, the succinimide moiety represented by the formula:
O
N—-

O

and the polyamino moiety represented by the'group
Rs
ng—N%RQ—W
=4

. =17-
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15 Preferably, a is an integer from1l to 6. In fornula
I'l, the polyam no al kenyl or al kyl succinimdes may be
conveniently viewed as being conposed of three
noieties that is the al kenyl or alkyl moiety R, the

cinimde nojety represented by the forrmula: 20 25
Sﬂhe Pieierpl glintiens nabiasipes eprieyed idhisyreaktiony acrigeRaally

I E%e preferred al kyl ene pol yam nes
rreré h%{%\/ﬁ% s;rr?ggctl on are generally represented
bytheforrrula 510 2 N(R -NH)a -R -NH2 wherein R

B a | ene iety of 2 to 10 carbon atons and a is
ﬁ@%&b@ﬁa_grygabout 0 to 10. However, the

preparation of these al kyl ene pol yani nes do not
produce a single conpound and cyclic heterocycles,
é/‘(hﬂie@s“i pé peradigilers makety di@ tbridl catbon titoras B exis et intdher

T RO RS AT ByP i Bebraori dfhenh alyicpaponrstines do

| |nloﬂptcﬁﬁhcb% sﬁ@@&ﬁm‘ﬂﬁﬁﬁfd Qﬁﬂ%}id* otHe%erBEgoIQW N&h 495 :,olerc'éjzrhe

et al. at ent rrison et

may b@mct,iﬁtedn@ SOR&ERERL B themlkylamndiemiats., U. S.

Patent No. 5,753,597; Harrison et al., U S. Patent No.
6,617,396; Harrison et 15 al., U S. Patent No.

‘Bdiibnamp; th@@dcoMﬁrﬂllétQh%}gb@Fréﬁared %thé?ﬁhgﬂtod@‘tﬂciudmﬁ but

4. 746,446 The contents hese re erences are herel

PREWPited Kt dhpss descaibed dmde folowing: Hasrisar et aled). STiRatent No.
Q@I%GH@@L&HS&PE%I”'Umsd?’a'tesnt't@od% 485 8589497058 M Ny s,

hods 't |
Patent No. 5,753,597; Harrison et al., U.S. Patent No. 6,617,396; Harrison et

al., U.S. Patent No. 6,451,920; and Wollenberg et al., U.S. Patent No.

4, 746 446. The contents of these references are hereln incorporated by

reference in their entlretles

- The post-treated succinimide is made in accordance with methods that are

well known in the art including, but not limited to the following: Harrison et al.,

'U.S. Patent No. 5,716,912; 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. F’atent“No.
5,872,083; Harrieon etal., U.S. Petent No. 6 015 776; Harriscn et al., 'U S.
Patent No. 6 107,450; Harrison et ai , U.S. Patent No. 6,146,431; Harrison et
al., U.s. Patent No. 6,358,892, Essentlatly, the phosphorous-free nitrogen

. containing dispersant may also be post treated, such as by reacting them

with boric acid or a similar boron compound to form borated dispersants. In
addition to boric acid (boron acid), examples of suitable boron compounds
mclude boron ox1des boron halides and esters of bor:c acid. Generally from
about 0.1 equnvatents to 10 equ:valents of boron compound to the

phosphorous-free nitrogen containing dispersant may be employed.

-18-
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~ herein incorporated

20 well known in the art including, but not limted to

the followng: Harrison et al., U S Patent No.:
5,716,912; Harrison et al., U 'S. Patent No. 5,821, 205;

Harrison et al., U S. Patent No. 5,849,676; Harrison
et al., US. Patent No. 5,872,083; Harrison et al.,

M@roé%’i‘h%rﬁuﬂg@tut@d Sl cihiOrstERbf 5@%0% al., US.
at én . ; ; i -, U.S.. Patent No.
6, 146, 431; Harrison et 25 al., U S. Patent No.

AR A earT iR pusy S BRCHEOp S eaulu it

aacdiicrezdaitdROpdIPSMavbk nRed Withahb teifraPpRddpHiRr d
bor on co_npoundptg@forﬁrhﬁlbborat ed di sperzarﬁtg. £{iﬁnl compound.

- MehsussiniceHeisi are asually Bereacten piodusk afipydrecaibyl
' i ncl ude bor i des. . b
 RiboBlleR RECAR SO0 B AR S H reBut Y s go "

ahbydrid) Witopolyels éags pestadnBheali deeiidiodrbPIosdistituted
conpound to the phosphorous-free nitrogen containi n1g
BPER T & RAIYOKEAIRE BiRRESRas desgrinagkindd & Bptent No. 3,381,022,

til : D a_.Pol yel t
LS Y (R B oD V8L oL 17 500
whivhtis heteid ingupcriatécbesdferengt. a pol yol may be mi xed
with the neutral .phosphite conpound. 5 Such succinic
esters are usually the reaction product of hydrocar byl

- SUlsHlb oulyets PUkeenithyIaks gﬁlﬁ% rdf’é(}ggi%mé gﬁkgg ﬁggﬁhglepg %}_/COI,

ol yi sobut enyl succinic
aetwignenglyed fipraméens diyoalatripydpdests glyeal, eibut@sheglycol,

Bl BB 9bol B BB AR LA TR Fiah P dlioma omimoy
caftaineficen tedith blght cAabaritoms; dthéﬁ&éfﬂﬁ;i)ot}ﬁ\g@%lﬂgoms

reference. Suitable p

b
GG Glycor By Pen@enyil. 1. 2betamgiohe,athexanediol, 2 4-

PP 00l SHERE BT P 2

aycidhexghediel, ginsicglsneagigcdlt Rer eseidiig peefaiieeadisss f

ich th | kyl en roup, 15 contains fromtwo to eight
Y Aoaho's exaBe%e bakins 3 dpaat jlrepdvairesh areups, such as

ietaeigmridly aBbRtacrARAIGR AU LN Mritorl SBrdtdl NG dblrigl Most

,3-héxanedi ol , 2, a prnacol.,” eryth

pietebiedds pestaanythgtal. mannitol, 1,2 -

Additionally, the ester of pentaerythﬁtol, used in this in_véntion may be -

purchased from Chevrbn Oronite Company, LLC San Ramon, California and

~may also be purchased from The Lubrizol Corporation, Wrycliffe, Oh'io._

Neutral Phogphite

Inthe present inventi_on, preferred neutral phosphite compounds include

trinydrocarbyl phosp]j,ites. More preferred trihydrocarbyl phosphites include

- trialkyl phosphites. Mo;;t preferred trialkyl phosphites include trilauryi

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

-19-
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cycl ohexanedi ol , and xyl ene glycol. An especially
preferred class of polyhydric al cohols are those
having at | east three hydroxyl groups, such as 20
pentaerythritol, dipentaerythritol,

tripentaerythritol, sorbitol and mannitol. Most
BRisphite s manbrithaeH )éfnhrsio!ld)b%( RS, 1RO ALk anbUrPeNes L REsey
of pentaerythritol, used in this invention my be

b
wavetketacbwrdandbe saderenie BuninsniLP . LAccsgdingetba,

SRR 2R B R Y Bty

ubrizo rpora
Ritesphité €7 5wtthef dil-esd Mydroneanpheaphitpreglddese thamedbnals of
phosphite conpounds include 30 trihydrocar byl

ites. More preferred trihydrocarbyl phosphites
include trialkyl phosphites. Most preferred trial kyl
phosphites include trilauryl - phosphite. In addition
tA nputralggsesphttb @bmpoandesuchkao triatikyh phbsplitd, js taprésantgd by
-%9 g‘wosghite IS manufactured and sol d by Rhodi a,
Ithe follewiaa formKlaNew Jersey and i's marketed under the
trade nane Duraphos TLP. According to the MSDS for
Dur aphos TLP, this conpound contains about 90 w %
trRl-adryl phosphite, 7.5 wt% of dilauryl hydrogen
phosphiﬁ_eoand | ess than 0.5 wt % of phenol. A neutral
p Qms_"gin te Cﬁnpound, 'such .as trial kyl phosphite, is
represented by the following formula: R-O P-a 10
R-~- Q wherein R R, and R' are independently
hydrocar byl groups having from about 1 to 24 carbon
avieerein Ry Bf ,emaliRYyaferinde pdradentld Hydredzoby! gitéupsahédng from

- atons, and nore preferably fraom about to, 16 car bon
A1 toré qarben ato(py preisraply mﬁgo%‘g @bk i sarBan

toH{ES 8hY hid %ree%gor?%ﬁ& Qﬁéllxtqf (PIEREARM /BAISN The R, R, and
al 1 phatic hydrocarbyl radical. Representative exanples.
dR” greiupalshay Be sRturateddr unsaturated, and straight or branched chain
aliphatie hydrocarbyl radical. Representative examples of suitable R, R’, and
R” groups include methyl, ethyl, n-propyl, i-propyi, n-butyl, i-butyl, t-butyl, n-
propenyl, n-butenyl, n-hexyl, nonylphenyi, n-dodecyl, n-dodecenyl, hexadecyl,
octadecenyl, stearyl, i-stearyl, hydroxystearyl, and the like. Preferably, R, R’

and R” are each alkyl or aryl. -

Preferred neutral phpsphite eompounds include trihydrocarbyl phosphites.
‘More preferred trihydrocarbyl phosphites i.nclude trialkyi phosphites. Most
preferred triatkyl phosphites include trilauryl phosphite, which is manufactured
and sold by Rhodia, Inc. end is marketed under the trade name Duraphos
TLP.

in addition torbeing purchased from Rhodia,‘ Inc., trialkyl phosphite may be

synthesized from well khewn processes such as that described in U.S. Patent

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

~_20'_,
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BFrocambeytsiNeg e Ps e ageRB e

R' groups include nethyl, ethyl, n-propyl, i-propyl,

n-butyl, i-butyl, t-butyl, n- propenyl, n-butenyl,
n- hexyl, nonyl phenyl, n-dodecyl, n-dodecenyl,
hexadecyl, octadecenyl, stearyl, i-stearyl,

hydroxystearyl, and the like. Preferably, R, R 20
and R' are each alkyl or. aryl. Preferred neutral

hosphi te conpounds include trihydrocarbyl phosphites.
WMMN byl phosphites include

trial kyl phosphites. Most preferred trialkyl
phosphites include trilauryl phosphite, which is
The Udlridaiing i 2o nepudsitkel of thy PRt évention canthinssa major

marke the t r.ade .nane, Dur.aphos
SRR Ghol B BBt S S e} & HirgT I aUntag e Anti-shudder

bﬂﬂﬁibéﬁébnfﬂ&%ﬁﬁh' {vRichES0 se%y(%zgﬁl%bé%é ﬁQuW};Y}ﬁJHongﬁé,‘m

processes such as that describ in US. Pate
Zqubeund@ndmtdﬂastgnb@@eﬂsammwmfrem dnyd (bgfad least ene

;[he ubricati ng.
GroNio (‘é)n isting

BRA Oy dRocaBY @tssgﬁcuﬁidud@farld@ hyc%t:arrbgl Yistiakl udbficGester
m nof anount of the anti-shud ditive

- ebapeliol rod mibrehthessasr whersin #)e bydrpeardyl substifuant hak at

BRRER0 Safror AP WAt audRo% sBRBaSlipREisBE ot comprse

anlkthatylbdted amissi andowbespetiraaddinel eahpdsifisrogvéd ot
group consjsting of a hydrocarbyl bissuccinimde and

.ﬁwpaé%ﬂmm%rumlﬂmfédO%@Emm @riefylie acidp pmw%eq)mnﬂthe

RirficHing Ui §§h§8§ﬁ|§ﬁ’f e;%f'ﬁ%'(?g &g)éﬁ)éa Hﬁiﬂfeb en the ratio of

subs | tuent on a er el
ﬁwdnydruearbgirmmntut@msdmmcmh&pemmmo mntﬁmehhnmw:abetéast

j d_whe Lt tion d t
LopeeEP e ired eyl e eyl R AR BRI o

_ é%bgrsaﬂf Ri’l‘rﬂﬁgsﬁ&%mi:cfe Isha |edstt 4.8 | B JPHor% grefeﬂ'ed the

onposi tion al'so contains monosucci ni m
raetpl af tae hyd®cetyl hybﬁttsumdMccmmb@tsp@ns&atjtosuonomammmlde is

Cnim de i I =
HBRSI 20 i BRTRYo Rl 1 i dirng Pl bisth e ftcoinic
éugéws@m:to HbRBQIcERIidLis@osucci nim de is at |east
7.5:2.5. Even nore preferred, the :

~ An effective amount of the anti-shudder additive composition is added to a

base oil that is sufficient to lubricate gears and other components which are
present in automatic and continuously variable transmissions, as well as

reduce the shudder fhat is caused by friction induced vibration. Typically, the

 lubricating oil composition of the present invention comp'r'ises a major amount

of oil of lubricating viscosity and a minor amount of the anti-shudder additive
package. ‘ '

SpeciﬁCélIy, the lubricating oit composition comprises (é) at least one neutral

phcéphite compound comprising preferably from about 0.01 wt% to about

-1.00 wt% trihydrocarbyl phosphite, such as trialkyl phosphite, such as trilauryl

o1
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rati o of the hydrocarbyl substituted succinic

di spersant to nonosuccininide is at |east 8:2. Mst
preferred, the ratio of the hydrocarbyl substituted
succinic 20 dispersant to nonosuccinimde is 9:1. An
effective anount of the anti-shudder additive
Eboppisitd. | [doré sredetdety, fromaabdg et ®ivt%ttbatboius 0BH Wi%i ent

Sialiierb rhoRSRiR. SR ol RBREg. 9460 36 A

fphBBsites 3 fRRSent® m@hdbrﬁ%uaéonrc% Sitibfe Ewms e#@érably,

is caused by friction i nducéd at'| on. Typlca
fioen abourQ. 2awitYgoaitiout Bnifoei% rtrdrydocbcarbgl mm@ghne such as

R B EARRRLERSE oA o R sl by Rbpprcang o

, @Bfﬂpo%hlbﬁldMosi%@éfbrélﬂy TRA6 5BBEE 0.308aYS icabdt.0.65 1%

| ubricating oil conposition conprises (a) at |east one

Févidregarbd pherbbithi sush @srpalisidchasppite ssunh as tilaurdb y

SHBTATENE oG M MDA ol oo™ ™

trilauryl -21 phosphl te. I\/bre preferabl y, from about
.10 wt% t o about 85 wt% trlhg/drocarbl phosphi te,
ene 5@@@?@?%@@99&!% beof thgdubrigatingiairamposition is a

R el P SRl e

66 mﬂmﬂ atons0 cmnﬂzﬁ'lsmghydfemalay rpim pbadhi @ edtYstocdbag 5
DR of BREREh fite calith A st el pis e amMidpeguch as
BoRft&d etghucmfnﬁu@m M&étprgfe%bly“f%rﬁ %b@QPG'tZOQm@ﬁ tdl"é%ut

tr|h drocar byl phosphite, such as trial osphite,
é@fbtssummnmlde Fosonei s m@t~tre§tqﬁ bsammlnnde tseich as

%*é%%ﬁn Bire0tiiS BB oblerRaiig! BoRhooins e s Preerably.
fryar stsut Y3 w6 wBoLNG U WS, onbigE@ddinikiiR, BYElh a6 PR treated
substituent has at |east 50 carbon atons, conpri si ng

Bisgeqinipige. fsushaguratey. bissugcmimisleds duthellobgcaiing o
BomRUSELn, MoPorctieBI  ToRPabol PRLES Bl AR STyt

hissutnimid2) suti¥at (poabtraatedltﬁss&cﬁmvmfdeoéum as voeata m d e,

h sf-trea bi. succi ni nde, such as -
Bllégucc?r%mp (? |Is in thef %ncatmg oﬁ: composition. _

In another embodiment, component (b) of the lubricating oil coniposition is a

hydrocarbyt substituted succinic ester of a polyol and mixtures thereof,

- wherein the hydrocarbyi substituent has at least 50 carbon atoms, comprising

from about 0.10 wi% to about 10.0 wt% of an ester of poiya[cohol such as an
ester of pentaerythritol. More preferably, from about 0.20 wi% to about 8.0
wt% of an ester of polyalcohol, such as an ester of pentaerythritol is in the
lubricating il composition. More préferabiy, from about 0.3 wt% to about 5.0
wt% of an ester of polyalcohol, such as an ester of pentaeryfhritol is in the
lubricating oil composition. Most preferably, from aboﬁt 0.4 wt% to about 5.0

22-
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borated bi ssuccinimde is in the [ubricating oil
conposition. Morre preferably, fromabout 0.3 mt%to
about 6.0 wt % of bissucci ni nde, such as post-treated

bi ssucci ni m de, such as borated bissuccinimde is in
the lubricating oil conposition. Mst preferably,

it rofahptitePoflipdiy HebRolaBRH adaf eI hetaerythritol is in the
bi ssucni m de, such as post-treated bi ssucc:| hi m de,
dihsisating pbear@esitibnssuccinimide is in the |ubricating
oi | conposition.. In another enbodi nent, conponent (b)

~of the lubricati ng oil conposition is a hydrocarbyl

s bsitartegbsdieenbbtihesiresertfineeriiony ebmpadeni (bt of €%
t hereof, 25 wherein the hydrocarbyl substituent has at
Iubsisatingod 5?@@@5%!?8 Faay b ﬁﬁmxﬁifﬁ@f the BistsatRyl Bispyceinpgide

[, h
SR MBI IB iR Rblc Qe A BREBLD) . ST o
about 0. 20 wt%to about 8.0. W%of an ester of
TR kBT SaS0LP e AR SA B ks ”

f/FS@Hél@bOFHe Pask M\ﬁ & kuBriddmy VJ§C(QSI§QJS% % %Ucﬁ%otﬁ?o‘%ftlo% may -

Bolya cohol, such as an ester of "pentaerythri s in
aeninpubolle art synjhefi¢ oitonp deise iodihaviigsa viscesigy abatyeast

t~0. 4, W % t 22 wt % of
B SRR ae At kot Poif b BEsEtai ph T bW L i
HBSIratisibThe Bakd Bil9imayCioeBesidd #Bm dymtiReticd bl Mfiral sources.
enbodi ment of the preésent invention, conponent (b) of

Mireral QilsrToe 4s¢ ag tr base A dsihis iwenrtign ins!uderifar exaenple,

oHBPHCRER Bt BT SHGEL 1 S BRI L RS Rpo

emmbom&ohsra&y:ﬁmeamwlsﬁncmdm fte exanmigé yoath Hydtseapbon synthetic
r %Qé R% V|tscosu£%/p The base oil of lubricating

QIS PN EUGBSters ’n *%Hf%&o@ﬁf%ﬁ@vwaythweége%vwaﬁy

H?Jj:%cﬁfbo‘hy tlccm r@dgg%s X1 Otk Bre %Eﬁ{tﬁﬁbﬁ%he

| east a p ur’ poi nt
Q@gﬂnepmﬁm afmtpyianeppolbmpbmlem or PAQI eﬂ$ rcfrtdue prépared from

BB35c8854 e LT BB D5iaadle 14 W g

ége%rgmﬁrag iR FidRer-TRY f
g Bht heni c [and ot ﬁrer gIS@PSf%@ﬁearﬁgdgyﬁﬁﬁcyhy&r%%arbon ofls
ingG

dpdigtideplymers of aipha olefins having the proper viscosity. Especially .

‘useful are the hydrogenated liquid oligomers of Cg to C4» olefins such as

1-decene trimer. Likewise, alkyl benzenes of proper viscosity, such as

didodecyl benzena, can be used. Useful synthetic esters include the esters of

~ monocarboxylic acids and polycarboxylic acids, as well as mono- hydroky

a!kanols and po[yols Typical examples are dldodecyl adipate, pentaerythrstol
tetracaproate di-2- ethylhexyl adipate, dilaurylsebacate, and the Itke .
Complex esters prepared from mixtures of mono and dicarboxyllc aC[dS and
mono and dlhydroxy_ alkanols can also be used. Blends of mineral oils with

synthetic oils are also useful.
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15 conpositions. Synthetic oils include, for exanple,

bot h hydrocarbon synthetic oils and synthetic esters

and m xtures thereof having the desired viscosity.

Hydr ocarbon synthetic oils may include, for exanple,

oils prepared. fromthe polynerization of ethylene,
PRusati B el BarPbe BACHAEY %)eréé‘f“n Wdesbﬁee&ﬁraer@fﬁé@ Maphthenic
hydrocarbon synthesi s procedures ‘usi ng carbon nbnoxi de
Hagemjldpog @Mné@tig aydeoosein asnemhydieicarin. git epubricating

SRR, T Sk SPGBl o DR o

\Groaps i1y anBanebiras tyereos elflobt prictertdiebhyslvitgeraGeashp i, Hi
[igquid oli oners of C6 to Cl2 olefins such as

rdepediges therep!. Lralered dasaolyinabiiee Alandat hesen Phillips
HL0 Bresy whitinad B AlrCRECEV o MR ARERGY PR IVYIREnas,

ﬁmxasaarhxijLDFt 16 Nj svhdatd mayl becpu t’ebasrdad troax:ﬂ?ﬂsvroa?emtd

oS an et e ot ebhst pisleret Bese ol s

t@tf@ﬁﬂd@%ich%aﬁ b@tﬂl)fbﬁ‘é’s?@d &l #@FcﬁCanada Calgary-Alberta,
di l auryl sebacate, and 't l'ike. Conpl ex esters

gran@siaed from nmi xtures of mono and di car boxylic acids

and nono and di hydroxy al kanol s can al so be used.

Bl ends of mineral oils with 30 synthetic oils are
AcRBticHsl Wthe: Q@&twésﬁﬁeh’ﬁﬁ@wﬁ'lh !lﬁ@i&aﬁﬁ? il rc@ﬁi;d@%ﬂtons may be
paraffin type base oil, a refined heni c = base

@idded de the ggiwtmet:ompﬁy@pa@éﬂmnremenhwwenw tseepmpieteal
ﬁ]gh\élard”catl ng viscosity. The base oil can also be a

Xture of mneral and synthetic oils, Goups I-1V
and m xtures thereof. Mst preferred base oils are
gﬁgup II 111 5 and mixtures thereof. Preferred base

a blend of Chevron Phillips PAO 4 cSt,

whi ch may be purchased from Chevron Philli ps,
Woodl ands, Texas, and RLOP 100 N, which may be
ﬂ'lbneo‘bﬁmeiﬂgfadniﬁtiv@rrmmmnﬁmmene examplesaifisome @dhe Ramgmonents

| I for o %yg% ﬁ\gggre :e%;tgg egg%?é{.ﬁbagﬂ Elzﬁfegg %g%%lés of
@ﬂbﬂi@&’ aft Bﬁf\}id%d t&%%éqﬁe pRAgint Irﬂ’/ﬁﬁhéﬁ( bR are not

addi tives wel known 1'n [ubricati ng oi | COfT'pOSI t1ons

- irdgnded t(hhme(ti to the additive conposition of the

present invention to conplete a
2. Metal Detergents

~ Sulfurized or unsulfurized alkyl or alkenyl phenates, alkyl or alkenyl
aromatic sulfonates, borated sulfonates, sulfurized or unsulfurized
metal salts of multi—hydroxy-elkyi or alkenyl aromatic.compounds, alkyl
or alkenyl hydroxy aromatic eulfonates, sulfurized or unsulfurized alky!
or alkenyl naphthenates, metal salts of alkanoic acids, metal salts of an

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

3. Anti-Oxidants
"'Anti—oxidants reduce the tendency of mineral oils to deteriorate in

service which deterioration is evidenced by the products of oxidation

- 24-



10

15

20

25

: 30'

finished oil. 15 OGther Additives The foll ow ng

addi ti ve conponents are exanples of sone of the
conmponents that can be favorably enployed in the

present invention. These exanples of 20 additives are
provided to illustrate the present invention, but they
are netich b8sRIAGBGNJOVdrhightlikeldepdsitd/bhahe RPRItAIARRICEs and by
Sul furized or unsul furized al kyl or_al kenyl phenates,

al kyl aam%rea%ﬁhm viggasifit iFxasmpledpharisoxigants wgeful in the

sulfo 2 .
S PR A R LR e By ot
al kyl OX!dBtl@h kmimiorﬂysifchme aﬂomn)ﬁewas(matcﬁ&ted butylphenol),
sul furized or unsulfurized ?l‘la%/ﬂ%\ or al kenyl

napht ﬁé‘rfé’!sé% 6-dideribuddphenc ﬁérf@e%l fidertshutygphenol),
salts @hgﬁﬂls(ﬁrm HCERY rt%(};ls id and chem cal

and pﬁy3| ca m xtures thereo ti-Oxidants

~Anti - é}é'-dbatyﬂldene@w(é—méthylt-@rh@'ébuwmfenm!)ner aI oils to

cvi ety RS SRl PR P Bri 24 B lepe-bis(s-
s! “d9?neil'i‘ﬂﬂlﬁérwiérhbr#djs@,ﬁﬁﬂﬂﬁtmeﬂe Blmrﬁrﬁﬁﬁéth‘?%feﬂégs

€S O

and by an increase in viscosi
anti - 8x' @ame@ylﬁ@f-ms(4~mettmbér6-<puc§s‘@wlnhme})tZ@rdl tert-butyl-4-

| I(Bﬁleﬁg?eef“&%ﬁ%@ 2 Bt Bub i LOVIRIER0D 4 ARfethyt-6-tert-butyl-

Eﬁéhbﬂ' B Gediibr{-Aidethytdrainb= muteﬁbplzemi Jort-B-(N,N'-
6-di -tent- butyl phenol
4 4 Blf%?fbylﬁﬁilwr‘e’é%@ﬁ"@ ufhl Bh@bié 2ymethyl-6-tert-butylphenol),

] gg-}@%hglgﬁ%%&@??rﬁ?{]%uty@ggﬁ& tﬁ%{?ﬂn?hﬁ{; nql Il%sdroxy— tert-
- H S dqutypyhythesnafids, srd, kﬁs@l 5—tieteirt-bmwy41-twhequb)9nzyl)

ER e -

é I'k?%tt hﬁ){?\%ﬂ?ﬂgﬁﬁﬁe, THWl-aPna el PRfRMRREBAL)

alkylated-alpha—naphthylami'ne. Other types of oxidation inhibitors

include metal dithiocarbamate (e.g., zinc_dith_iocarbaméte), and

15-methylenebis(dibutyldithiocarbamate).

4, Anti—Weaf Agents
As their name ;mphes these agents red uce ‘wear of moving metalhc
parts Examp!es of such agents include, but are not limited to,
phosphates which comprise no more than 0,08 wt% of the lubncating

oil composition , carbarmates, esters, and molybdenum complexes.

- 5. Rust lnhibitoré (Anti-Rust Agents)

a) Nonionic pcﬁlyoxyethylené surface active agenfé:_ polyoxyethylene
‘, 1azjry| ether, polyoxyethylene higher alcohol éther, polyoxyéthylene_
nonyl phenyl- ether, polyoxyethylene octyl phenyi ether,
_ polyoxyethylene octyl stearyl ether, polyoxyethylene oleyl ether,

.25
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met hyl phenol, 2 ,6-d i-tert-butyl-4-euhyl phenol ,

y
2,4-dinmethyl-6-tert-butyl- phenol,
2,6-di-tert-1I-di nethyl am no-p-cresol,
2,6-di-tert-4-(N, N - dinethylam nonet hyl phenol ) ;
4,4' -t hi obi s(2-nethyl -6-tert-butyl phenol),
2,2 -t h';ﬁﬂ?jﬁ y@tﬂyﬂ-’éﬁé/éor@ﬂbﬁhbngé’tbﬁéigeﬁtﬂ{r&xyethylene sorbitol
- bi s(3-.nmethyl-4-"hydr oxy-5-ter ,

10- but y| rn@nczﬂfgatgmnd g@ye&wﬁane glycol mono-oleate.

bi s(3,5-di-tert-butyl-4-hydroxybenzyl).

Di phenyl am ne-type oxi dation inhibitors include, but

are n@{ (Dthwpemppunds aBteﬁlrlata@w aingh hthey falty asids, dicarboxylic

phenyl - ha- nal

B eyl at R0, HAE SoRRen e acid B s ypetal its of heavy
oxi dat i cqulfoRky duid qfaema!ldwtbc%qﬂc réetcpéstér bhhaIgRyREEShol, and
(e.g., zinc dithiocarbamte),

15- et hyR&sebpde astsiit yi di t hi ocar bamat e). Anti-War

Agents As their nanme inplies, these agents reduce wear

of noving netallic parts. Exarrpl es of such agents

iBnel udembisifiemr e not | i mted to, phosphates which
conprise. no nore than 08 Wm % of the lubricating 25

oi | coRfitienmregduct of é}%}*m@éénd gthvéane odda. pRlVoBESNieRe
conpl t Agents) a)
Noni oﬁ p%%l%ﬁ?%ﬁ@r?@%%i%é@ﬂéﬁt %’Z agents:

pol yoxyet hyl ene | auryl ether, polyoxyethylene hi gher

| coh |
2t por EXERET s ARVRLRIOY (s (FHIATY Aok
plol yr)thmalky}nedlﬂanowhaw ﬁdnmﬂrh@h‘kyi relcpadsst 4yl caed aryl
ol ey

monos % @gpé{'@erﬁ’zF&gﬁééoxyﬁ{y(rgﬁ'@%&%?%%%%tgOﬁl%tﬂﬁﬁn%t?@at e,
and pﬁé%ﬁﬁ%h@”%&bé&?ﬂpo%ﬂ@%ﬂ %att ht%ﬁ% neutralized

conpounds: stearic acid y aci ds,

di car possphiages, ﬂih@@ho&@n&thsm&bwiﬂfrﬂd@pmw\m ne
salts, nmetal salts of heavy 5 sulfonic acid, partia
carboxylic acid ester of polyhydric al cohol, and

Bhosphadtich Mstigers 6. Denul sifiers

Fatty alc_ohol, fatty acid, amine, borated ester, c_)ther esters,
phosphates, pholsphiies and 'ph_osphonates, excludihg éthoxylated ‘

amines,

9. Mult:functlonal Additives

Suifunzed oxymolybdenum dtthlocarbamate sulfu rlzed
oxymolybdenum orga_no phosphorod:thloate, oxymolybdenum

- monoglyceride, oxyrﬁolybdenum diethylate amide amine- mblybdenum
complex compound, and suifur-conta:nmg molybdenum complex

compound
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Addi tion product of al kyl phenol and et hyl ene oxi de,
pol yoxyet hyl ene 10 al kyl ether, and pol yoxyet hyl ene
sorbitan ester. 7. Extreme Pressure Anti-War Agents
(EP/ AW Agent s) Zinc dial ky-1-dithi ophosphate (primary
al kyl, secondary-al kyl, and aryl type), diphenyl

40! f i Wesconity h}dextin"iptrdnlregsost earate, chlori gat ed

napht hal en ol S|onane | ea

ntht E@LY&@@@M l???gw 3%1\3 REBfNR-BEopylene copolymers,
di t hi gRhasP u AsRh

Fri ctlglgn l\/btesll6 ﬁez}es tlyfri;/ier;s f:lo(lf!]ﬁa?@d ?lgtty géﬁ%ne pog/mers
bor at palyissbutylenst, laed dispessant typhois phsityeinde mogpletse s
and phosphonates, excluding ethoxylated 20 am nes.
Mul tifunctional Additives Sulfurized oxynol ybdenum
dilt hi pear PaimeDeprédsahty i zed  oxynol ybdenum or gano
phosphorodlthloate oxynol ybdenum 25 nonogl yceri de,
oxymoPglymatvhraetbeppiaiee anmi de, ani ne- ol ybdenum
conpl ex conmpound, and sul fur-containi ng nol ybdenum
conpl ex conpound.. 10. Viscosity Index |Inprovers

P2l yniedpdadnkibitdes t ype pol yners, etrylene pLogylfng
copol styrene-i soprene copol yners, rate
styr HBY! Befhasndaleoi TR 810 dEstyYIEiseng nshanersnd

di spersant type viscosity index inprovers. 11. Pour
Poi nt Depressants Polymethyl nethacrylate. 12. Foam

' 11ihh| Uiﬂetai@emtiwdatb;d net hacryl ate pol ymsrs and di net hyl

Deact i vators

3.
b saI '89| %Qéee BF%@?@F@%F% fgzole dep@tisendhiagiazols,
t hi adigttatifes, devd MakdapBsber@MbidaBsI6apt obenzi mi dazol es.

13.  Dispersants
| 'Alkenyi succinimides, alkenyl succinimides modified with other organic
compounds, alkenyl succinimides modified by post-treatment with
ethylene carbonate or boric acid, pentaerythritols, phenate-salicylates
| and their post-treated analogs, alkali metal of mixed alkali metai,
alkaline earth metal borates, dispersions of hydrated alkali metal
borates,. dispersions of alkaline-earth metal borates, polyamide ashless

dispersants’ and the like or mixtures of such dispersants.

Method of Making Antf-Shudder Additive Composition -

The anti- shudder additive composmon is prepared by mixing the followmg 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) at least one phosphorous-free hydrocarbyl substituted

succinic dispersa_nt selected from the group consisting of a hydrocarbyl

7.
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15 13. Dispersants Al kenyl succini m des, alkenyl
succinimdes nodified with other organic conpounds,
al kenyl succini m des nodified by post-treatnent with
et hyl ene carbonate or boric acid, pentaerythritols,
phenate-salicylates and their post-treated anal ogs,

bissattinigitialandra wyarecardlkalbstiRé@sucaficaskar df%ep(ﬂ?éitéhd
nmetal borates, dispersions of hydrated al kali rmnetal

pYxtatesstheppaf paheieshthediydipsarbyirabsiiuent hes af logst 50 earbon
Bﬂirxé‘.”bﬂﬁefa%%%%ﬁw aBLEREI G ARYS tﬁb% Efi% d \ﬂl}é’% oF" at least one

mxtures o ch drspersants.
Aat:iral&iimpbrte Adchpbling :m&tbmlthe@ﬂdaﬁe cBhepcmittdrr SHoeler

' & i &%gg@g@%éﬁ@g@ﬂ& é? f/egféénl?@éi apenestrat
?ﬁ@éﬁhlt@%rﬁ&&%ﬁ? usb@iin E@miﬁve %magﬁ%n 1@9&1 mMéks at

east one neutral phosphite conpound, such
prefapdho (Er@nbybomﬁ“og pitYet to, abmuwt AODswi% j ah&mospbx:a‘plratﬂ)efrom

> L | t d
BHOR A2 it toraiabt £ BEETBRAt o St bl @mpound
R (SRRl iA AR aﬁ@i‘t:@@b@@pﬁémﬁht 'P@eﬁz"rébl? fFOAbBLL 09 \Qf%iio about
g%drocarb - 27 bissuccini m de and a hydrocar byl

Swt% of atleaslc@nianhydroesnbyt sudtstituted Isy@d;m@rtﬂsriersam&ﬁeéected

B R T o

substituted sautinRBstevidf® sdlydltaridansitures Qher_@@ﬂtvﬂﬁéreln the

sphite co ound I's used in the additive =~
BTG BESTHEG nss 9F pet SDRIMS isomasbioube Bdaitiess o

&Qﬁn‘gésﬁ% OMMre/‘ggatf e Jhe ang@‘ﬁ TPY W 1o aﬁb @@é{/@t% of at

ound i s us V€ conposi en
Iﬂesbone)hgﬂecaﬁnlyysutfsntlmtedibocmnia cﬂspﬁr%rﬁtds abedin tH& Additive

f f 7 W%t bhout
mbofich. "Eren e Sidtoiahy. ith Alotin Simioa to s St wivs,
Arid u@@,@l picferfaBf/ fﬁﬂﬂ'a%bﬁ?(&@qm%'té ée&tdﬁr@m‘/ Bwt lebsPBhe
one

about 1 wt%to about 10 .9 W % of at | edst
mmcamravwbsgum syerinid dmmecsaﬂtas dsexpirtsarmddiideect ed

group consisting of a hydrocar byl
%l@&%@bﬁm nde and a hydrocar byl

The Finished Qil of the Present Invention

- Afirst process for makmg the finished lubricating ail compOSItlon comprlses

the addition of the anti- shudder additive composrtlon described above to a

“major amount of an oil of iubncatmg viscosity, with or without other add:t:ves

present, wherein the major amount is greater than 50 wt%, provided that if the
lubricating oil composition also contains monosuecinimide, t'hen theratic_) of
the hydrocerbyl substituted succinic dispersant to monosuceinimide is at least
7:3. More pf_eferred, the ratio of the hydrocerbyi substituted succinic
dispersant to monosuccinimide is at least 7.5:2.5. Even more preferred, the

ratio of the hydrocarbyl substituted succinic dispersant to monosuccinimide is

atleast 8:2. Most p'referred the ratio of the-hydrocarbyl substituted succinic
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substituted succinic ester of a polyol and m xtures
t hereof, wherein the hydrocarbyl substituent has at
| east 50 atons is used in the additive conposition. 7
More preferably, fromabout 19.0 wt%to about 98.8 wt %
of at 15 | east one hydrocarbyl substituted succinic
dliseesanio m@usﬂednlnmdeh@aatwst 9Me Preferpblyi tHeomnti-Bvaedder

refera from 0 wt % .to abou
B DS RRO e PR Saie S oaosbios i fisuianoe
W aBowt &1 1 sz(t"/@fo étﬁﬂﬁﬁ 1Ct§tﬁm%yﬁ{o% @wféraw%m H56:8D 30 wt%
succi ni ¢c di sEersant is used in the ad thve
dombeut 8.86rwt/2@ven @Wﬁmrefeerabl@frornfabphteo BPesighto about 6.70

M P e bl BB BBan a8 SabtE rosd on
tth@tcﬁHIWe@htdeCtﬁe latsHbiating @ilcomesitdn descr i bed above

to a 25 nmmjor anount of an oil of lubricating
viscosity, with or without other additives present,

VRSB e RO AT s SRR REED) Sl then,

coni@ises tmmaepmatta additiote of bitrear ddnq:)crmﬂt ()a)Cﬁnd tdveponent (b) of
droca tituted succinic dj spersant
AaBTABHSE e ShpRslERh toring OEbHAIG VRaS W he
rati o of the hydrocarbyl substituted succinic 30 -

di spersant to nonosuccininmde is at |least 7.5:2.5.
Evthirdrmﬁeesprfef Brakey theHinishreat oibcanptises tmpdng teer byli-shudder

%stt i tuted ucci n' C .dis rsant to m)nc% i m %g i s
lvaiphifostiohs bl BHRRRLS EPnpb Ryt 3HS BpllshudGer
wit%afohmosmhs w[thlét Ssbonidcad difivie é’&a@b&ﬁefewﬁroa@cmg a

nmonosuccinimde is at |east 9:1. Pr ef erabl y,

awmb!@q:mwéﬁve Baekiagev eTft%ﬁWblnﬁd@ddityem%é@gﬁ i$ th&rh@dded to

G OB PORSEL PR AR i

m@@unte Qﬁéa%r%mam&oa{dwt 8.85 Wt % even nore

preferably fromabout 0.50 wt% to about 6.70 5 wt %
and nost preferably fromabout 0.70 Wt % to about 5.65

%e/ﬂuoé%?ﬁl‘ée%?;hé bﬁeée%ﬁﬂ%ve‘(’ﬁbﬂht of the |ubricating oil
for naklng the fini shed

| ubricating oil conposition ‘ _
The present invention is used to decrease shudder in transmissions, including

but not limited to automatic and continuously variable transmissions.

‘ Specnﬂcally, the Iubricating 0|I of the present invention. contacts metal

components in transmissions to reduce shudder. Preferably, the ant;—shudder
additive composition is present in the lubricating oil composition in the range -
of abeut 0.11 wt% to about 11.00 wt%, more preferabiy frem about 0.30 wt%
to about 8.85 wt%, even mere preferably from about 0.50 wf% to about 6.70
wt%, and most preferebly from about 0.70 wt% to about 5.65 wt%, based on
the total weight of the lubricating oil composition. The anti-shudder additive

.-eomposition will optionally comprise sufficient inorganic iiquid diluent to make

it easy to handle during shipping and storage. -Typically, the anti;_shudde_r

additive composition will comprise from about 0.5 wt% to 45 wt% of the
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~conprises the separate addition of either conponent
~(a) and conponent (b) of 10 the anti-shudder additive

conposition to the oil of lubricating viscosity. A
third process for making the finished oil conprises
m xi ng the anti-shudder additive conposition, or the

loRgME Al dmggﬁpé\waef@ffa fﬁa@lﬂtﬁ wbw@@erm%dgutwme organic
conposi tion, a second additive package thereb Xh@
&,

ﬁi#lb@r@iéuwwclacals b@mdne@luaadpf evamplec Ratyent mHiaed 519

S0 YGRS S P BT Rl TODML REYBiGE The
angarit dilsergpeeafeesbly has HAsvdsity diebbatd10to KseSeht 1he°C.
Present Invention 20 The present invention is used to

- decrease shudder in transm ssions, including but not

'Péﬁo‘%tﬁgnEé’T@Hﬁ@m' c and continuously variable
"Specifically, the lubricating oil of

t he present |nvent| on. contacts netal conmponents in

a sions, to. reduce shudder Preferabl t he .
BTG SRR i fing P OPBRIRON G SiF PSRN rukiteR birieally

"nklaketé gt Segef] IM&emoeé W@ﬁbd @mpsda@dﬂgﬁu sﬁﬁdeg?%%t

1 wt%to about wt % ~ nof e preferabl

_muntermerge tovthe DE&%&@EIII&m@lfm%n @ENRM@—II[ H Revision,

b %
Tl T shERRR i speaiistton SYRIRNSsS uithates! o5
Mé@trokamgi Cunirollbg dorvetteelabh (PECther £GPy Teat WARhQhAy be
onposi tion. The anti-shudder additive 30 conposition

quhaéﬁ‘ﬂ eralHS Ergimsarss. e Bt hﬁteﬂwwmgkc@ahuf@ ddanguil Be
e orl e PR rblos Tk A PAHN gl ol JUIeR: and i

spego buntincarhbteciotivy b§ eurdriogtiabaiHicle 16 batitsted atbawt %
of the -29 anic liqu di luent and prefer abI% about
&

Syngmpmstoghigiah ssptiahp T@r‘éféﬁ'l’rﬁ'ne€|slpﬁéﬁt3§‘d\/lﬁ? opgiFons.
R Bl 306 300AE B0 VA LG OB i o
GhesmmsiatODON), and the like. The organic diluent
preferably has a viscosity of about 10 to 20 cSt at

~ 100C. Performance Testing

The following examples are presented fo li[ustrate specific embodlments of 7
this invention and are not to be construed in any way as limiting the scope of
the invention. ' o
' EXAMPLES

Example 1

An anti-shudder additive package was prepared by adding 5.25 wt% borated
bisstuiccinimide (from poiyisobutenyl [1300 MW] succinic anhydride anda
heavy polyamine, HPA-X, available from Dow Chemical Company) dispersant
(which comprises about 99 wt% bissuccinimide),VO.OSS wit% high overbased
(HOB)' calcium sﬁlfonate', 0.04 wt% Durad 310 M (which comprises a mixiure
of erganophosbhate esters), 0.565 wt% Duraplhos TLF." (which comprises |

- -30-
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The anti-shudder |ubricating oil conposition of the
present invention typically neets the General Mtors
Corporation (GV) added anti-shudder test 10
requirenments to the DEXRON(r)-I111 specification

(DEXRON(r)-I111, H Revision, Automatic Transrri ssion. -

Eb@ut@(ﬁﬂfﬁ%ltﬁi‘aﬁﬂﬂ ipABsp m5®ww§ﬂ ro%eEn &f&oéphite),
or

El ectronical |y Controlled Converter utc -CCC or.
BEP wiss pheppiicpxidatjorbehibiior.h4Q 8d% amini¢ pidation inhibitor, 0.1

 BEBLPGE AR b Pl AL LN AL SR S 06 b

foamv étHilsitorstuoad ervt"/atﬂdiml Red BHB rmﬁﬁZ IBuRih Polyalkyl
g(rn racteristics %/ running the vehicle to be test
e%a%m Bepsiyd %%ﬁn%rog%& PleA pred 48P & wjage) ©a
t
aSE 81 §p0SEn CRro oY 2t i ieh B TnicFbE of Aol 8877
wt%rl%irﬁ)é’ﬁaﬁm v@ﬂcﬁl’hmyfhﬂ plmwhagecbfranp@hevran@em@s@ntmn‘ation,

BB RArEohdr A o BR aLB RGP LD My R TIPRFACY Cile
aaRPMAY belMRChANRIN R ThdwdWVPhEPD s2Cofmba H'?'\ﬁlo@)d%ds Texas.
anti - shudder additive ﬁacka ge was prepared by adding

the sompansoisaveis blgn &ma@prﬁmataﬂy bve pu &t zstempmwre of

- 3poUh 2B Bibop SRNK, el iR Ao ET S an

Studdenhidghive mkag@games’@m #XBICIS®A0IFCOT RIS,
0. 033 W % hi gh overbased (HOB) cal cium sul fonate,

0.04 wt % Durad 310 M (which conprises a m xture of

or ganophosphat e esters), wt % Dur aphos TLP (which
conpri ses -30 about 90 0 ryl phosphite and 7.5
weo di | auryl hydrogen phosphi te), 0.50 wt % phenolic

dat h| tor 40 wt % am ni ¢ oxi dati gn .
ﬁ'ﬁﬂﬁ | Oﬂdégaq iy %‘?'fﬂgﬁdﬁ"%sz Brepaged Ev&@ﬂm 4.5 wite Gpoginate

SRR SR S DI SRR i
PIBSA) IdgﬂpeﬁsaVét(haM& wdtecaltisomitfonate) dek witVppalyamide of
t%ﬁg/p‘thy‘enepeﬁ?a%‘u QTWAS[ %{i?:goes)teegr?c gcid, 0.565 wt% Duraphos TLP
{which co\mpﬂrnse_s about 90 wt% trilauryl phosphite and 7.5 wit% dilaury
hydrogen phosphite), 0.02 wt% Du'réphos AP 230 (dilaury} hydrogen. |
phosphite), 0.9 wi% phenolic oxidation inhibitof, 0.05 wt% thiadiazo‘le_
derivative,_ 0.05 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 avera'g.e) to -
a base oil blend comprised of about 88.77 wt% RLOP 100 N which fnay be

- purchased from ChevronTexaco Corporatlon San Ramon, Cailforma and .

about 11.23 wt% Chevron Phllhps PAO 4 ¢St which may be purchased from
Chevron Phitlips Company, Woodlands, Texas. The components were
bltended for ap.pr_oximately two hrs at a temperature of from about.120° F to
about 140° F The I:ubrAic.ating oil comprising this anti-shudder additive
package passed the GM DEXRON®-lit ECCC Tést. ,

-31-



10

15

20

25

30

base oil conposition conprised of a base oil blend
conpri sed of about 88.77 wt % RLOP 100 N which may be
purchased from ChevronTexaco Corporation, San Ramon
California and about 11.23 wt % Chevron Phillips PAO 4
cSt which may be purchased from Chevron Phillips
Conpany, Woodl ands, TexasExafleThe conponents were

bl ended for approximately two hrs at a tenperature of
from about 120 F to about 140 F. The | ubricating oi

’ i
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de of tetraethyl enepentam ne

P@M@faaahe.naﬂ @808 M) seeCinicoanbiydsige éBIBI&Av) (ESDQmBnttﬁiSpersant

5 W %
P22 wipHERA IS Wik 11 W G Apdecer oA afe
iseﬁeedc lnaial; 91565W/@gmnrapmjm"spm l(g@)nrt%qn&uwl%mbpﬁ@é bRd 7.5

azole 'derivative,

b &0 mdthasy bRbsniHied: & Ot Do s ARBIOHHEHLG
Wdfdéer?ﬁﬁbéﬁut%g d %‘9‘9 h cﬁlc\’&xﬁﬁ%ﬂégﬁbﬁ%ﬁgtm/@ 2@

% 5Silicon ba a i nhi bi tor
RedpiBRRnhigitdr, 2. Bwitcohiaklierdld dédeERive0. IMACA perage aliplatic

N e G

- 000P s difdon (RRARBERNINhBRGH (02U ArAShisalieud BHE 23d 2 6

Wt % Chevron Phillips. PAO 4 ¢St which may bé puréhased
"Ftr/b FMAch&ir(8R0 IﬁﬂDIMWp@VQB@Q@hﬁM bagm dll anuposifierammpiised of

hrs

LORRPBE oo tShfbrisa ¥ BERERS O RIOREGTTOGpYwbich smavbe
pﬁma‘ldsmkirfrmatﬂhwrmﬂexaomdrﬁblwoh h§8n & nhors CulAGhia and

dd kage passed t GM DEXRONO- 1 I'l 'ECCC Test .

%g Eéw hevron Phlillps 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®~H[ ECCC Test.

Examgle 4

An anti- shudder additive package was. prepared by adding 1.5 wt% borated
bissuccinimide dlspersant from polyisobutenyl (1300 MW) succinic anhydride
and heavy polyamine, HPA-X (which dispersant comprises about 99 wt%
blssuccmrmlde) 1.5 wt% succininate ester of pentaerythritol and _
polyisobutenyl (1000 MW) succinic anhydride (PIBSA) dispersant, 0.0022
wit% HOB calcium sulfonate, 0.1 wt% polyamide of TEPA and isostearic acid,
0.565 wt% Duraphos TLP (90 wt% trilauryl bhosphite and'7.5 wit% dilauryl
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An anti-shudder -additive package was prepared by
adding 1.25 w % borated bissuccini m de di spersant
from pol yi sobutenyl (1300 MAN succi ni ¢ anhydride 5 and
heavy pol yam ne, HPA-X (which di spersant conprises
about 99 wt % bissuccinimde), 3.0 wt % succininate
ﬁ%ﬁﬁfgeﬂfpiﬁ%ﬁh@@r PO Wi IDueBphoPAPYIZDABIARYVhydrd§80 MA
succi ni ¢ anhydride (PIBSA) di sgersant di spersant,

@hosiztitent %H@@» @aewl@rﬁ&@atfo@na Bjto 04 M%foag@llny%%l@@tm
TN 458 Wit P il GBI R T Bkt

h@?pb@mchb@%ﬁ@l tiedins r(]CW r?/\ttél% {Dﬂr\ra%bén}‘&%ﬁ@%@’fer 0.002 wit%
te), . % nolic

éﬂ'lpa'ggﬁ%%d fq%v g@?orp@}ozng%e@mﬁ@# ged @H%aﬁendg% 6 wt% PMA -

hNBD (R0 M dvérade )t 285828, eL é;%g Hoy ASKSh cﬁoag%u%@(m wt%

priwary aliphatic” amne Wt ranc I'kyl
ﬂhﬂﬁ’\é(}@ dSIl\thrChzmay be@wwi%wdrfmameemﬁrexac@ @ogorstion, San

B ST RA BT ra pOR 25 Wi Shion BThay RACH458] which

AasepQichaSedRes drassnpiLlLcl end
conpr i Bed gfg abouthgﬂggqjvf\Flu)%é%g%%%@N whi c)ﬁ may be

Weasthardsd Tfeixam Chewoopreeatsovexsr pJonded o apsmlmatﬁiy\ two hrs

5@«? SR ElR T 5o B tads T 1 AboUAOP R, i 1pRBadidof
GQWQM tm@ﬁlaﬂﬁ@deiga@iﬁve Eh@k@g@@é@%@ﬂﬂﬁe@%@@ﬁRON@ 1

bl ended for approximately two hrs at a tenperature of
HCSrky d680t 120 F to about 140 F. The lubricating Soil

conprising this an [ package passed
t he GM DEXRON&I | | 1 ATVEERANNE S25An

anti -shudder additive package was. prepared by adding
1.5 wt % borated bissuccinim de di rsant from

pol yi sobut enyl (130@%&’%@@%&3@@&%dri de and heavy
pol yani ne, HPA-X (which di spersant conprises about 99
Wt % bi ssucci ni mi de), 1.5 wt % succi ni nate ester of

- perandieshudder addlithes oaemgmms podnseret ply addowos. RAYwt%

R N e
hARRIrRRY drid AGhikure 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 wt% Durad 310M (mixture of.
organophosphate estéré), 0.565 wt% Duraphos TLP (which comprises about
90 wt% trilauryl phosphite and about 7.5 wt% dilauryl hydrogen phosphite},
0.50 wt% phe‘nolic 'oxidat-ion inhibitor, 0.40 wt% aminic oxidation inhibitor, 0.1
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-VI| to a base oil

“blend comprised of about 88.77 wt% RLOP 100 N which may be purchased

from ChevronTexaco Corporation, San Ramon, Califdrnia and about 11.23
wit% Chevron Phillips PAO 4 ¢St which may be purchased from Chevron

Phillips Company, Woodlands, Texas. The components were blended for |

apprgximately two hrs at a temperature of from about 120° F to about 140° F.
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0. 565 wt % Dur aphos TLP (90 wt% tril auryl phosphite and
7.5 wt% di | auryl -32 hydrogen phosphite), 0.02 wt%
Dur aphos AP 230 (dilauryl hydrogen phosphite), 0.5
wt % phenolic oxidation inhibitor, 0.4 wt%am nic -
oxidation inhibitor, 0.1 wt%thiadi azol e derivative,
(Thi lubf6giingralr goraprighit@this antrshedeént dddithiegpdokagedaidd the
y [ - Cl4 0.5 W % benzoate ester, 0.002

%@#i‘?ﬁ“@%m gﬁ‘ég]ﬁe%fém i nhi bitor, 0.020 wt % Uni sol
Red BHF, and 2.6 wt% PVA - VII (350,000 MV average) to
a base oil blend conprised of about 88.77 wt% RLOP
100 N whi ch may be pupoiasaityefrxamighdeyr onTexaco
Corporation, San Ranon, California and about 11.23

wt % Chevron Phillips PAO 4 ¢St which may be purchased
fﬁ(rpﬁmtﬁbm’ddm AAdithve _Igﬁatkéb@ ma‘éé}ireﬁél’@ﬁdiWadmh@S FDwi% borated

he

Whodl ands, Texas. onents were bl ended for

&wﬂ@%ﬂrm@él(immmm@but&ﬂylaﬂBWhﬁww@fanhwéﬁd%@adta
F
TePYY sbARRR A% yali Ve 8 DAL OREl G Yidfbrsant

: IDEKIEﬁ‘d(dn)prlsleb abieGegn hadd blSQQdHAMB)VEOBXMM E®B talcium

m&gq‘é‘é %‘L@ﬁﬁwﬂé&q 3400 GB\ch Gamrorsse a,%a?hh'r%ﬁaﬁa‘:kage

T b R ) 2 el PR R oo

HIRAHD& adstion ldinlbmerr @ahwt%dbimjrazsb@d@'b&a&mmmjtv%ﬁ) benzoate

SRR, S PadrCthana fathion ) B30 St LliBiRed e
(Xt 8 eYPEMAOY D BSP 00S mhwt@ é%@rté)a b&sOEP ¥ Position
Dur aphos TLP (which conprises about 90 vvt%trllaura/ON

sRowpised f arlhsgilhlend sompwa@ni phabout &8/ 6F viBrRLOP 1
BEP RcSe  EAFART g, SR on,

tQuligshRzan cealbi@ut Mo d we% @qi\ﬁom\ﬁﬁlhﬁﬁ?ﬁ&} £ s tveiich n&PBe

w % silicon based foam i nhibitor ‘020 vvt % Uni sol
Reschased fease Chegrag Phibipa-Gampary, éN%@aném exas. 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

édd‘iti’ve package failed the GM DEXRON®-1I| ECCC Test.

Comparative Examp[e_ C

An anti-shudder additive packagé was prepéred by adding 4.23 M%
monosuccinimide dispersant from polyisobuteny! (1000 MW) succinic
anhydride and a _mixtu'r_e of diethylene triamine and HPA-X (which dispersant
comprises about 50 wit% monosuccinimide and about 50 wi% bissuccinimide),
1 .00 wt% borated bissuccinimide (from polylsobuteny[ 11300 MW] succinic
anhydnde and a heavy poiyamme HPA-X, avallab]e from Dow Chemlcai _
Company) dispersant (which comprises about 99wt% bissuccinimide}, 0.033

~wt% HORB calcium sulfonate, 0.565 wi% Duraphos TLP (Which comprises
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bl end conprised of about 88.77 wt% RLOP 100 N which
may be purchased from ChevronTexaco Corporation, San
Rarmon, California and about 11.23 30 w % Chevron
Phillips PAO 4 cSt which may be purchased from Chevron
Phillips Conmpany, Wbodl ands, Texas. The -conponents
aboet 80 etdedlalioyl phapphitxandabbyt T.Goviit dilatirybhydrogen

PRERRTRD: LGethhRrt ARose Bfh chicans Hidiiakhigroden
?ﬂgbéhlt@ ®80 Kﬂ%pﬁé\ﬁdli%%ﬁdﬁxon%n@w e dehirk%dation

est arative. anti -shudder additive
pHkikige Ov(h‘isw]‘:%élpiad@dol@ﬂ%rm‘tmg (559%% benhzoate egter, 0.002

Wit o L, g 2 W e S bkl ™ ©

tveragerw pedtelyoaTBasy bil dbapeLEIBAtcontWYedbf a base ol
corrpﬂ@gesgg%%t 99 "Wt % bi ssuc?:dl%ﬁl m de), FWtyo:%:% wt % HOB

bl enmarises piraheat 83.70. wibo L@ PAN $hinh masibenpurchased
AT ChefanT o7 oA RAMP BBl S g %3

M%d@hewnn iRiflips PAIO 4 @St whigh tnhmaﬂe pueadresadfioratGhesron
% benzo ester, 0.002 wit% silicon based éc??or

?’Hﬂhfbﬁ' gmpapyg SoflanenT &61S- R e@rmponﬁﬁf& werg

SPreihacB IS M @mAEls LP e AR SRR 0 .

—S*Bth‘x's?emm@iELtﬂé iz o] dﬂblsahccmlmldye tbenqnwsmia:amdldfenerﬁ 4. The

T A T e

bexrRonehasedch patChevron Phil lips Conpany,
Whodl ands, Texas.  The conponents were bl ended for

approxwratelytvvo hrs at atenperature of from 20

about 120 F to aboutC i icating oil
o 1 Al

conprising this anti= i -

t he GV DEXRONO- 111 ECCC Test. Conpar ative Exanple C 25

An anti-shudder additjve package was prepared by
Apdniigshudalsr agditive package was prépared by adding 4.23 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% biésuccinimide), ,

~ 1.00 wt% borated bi_ssurccinimide (from polyisobutényi {1300 MW] succinic

| ahhydride and a heavy polyamine, HPA-X, available from Dow Chemical

Company) djspéréant (which comprises about 99 wt% bissuccinimide),
0.0022 wt% HOB calcium sulfonate, 0.41 wi% Durad 310 M (which comprises
a mixture of organophosphate esters), 0.2 wt% polyamide of TEPA and

_ isostearic acid, 0.30 wt% bheho!ic oxidation inhibifor, 0.5 wt% aminic

oxidation irnhibito_:r, 0.1 wt% thiadiazole derivative, 0.50 wt% benzoate ester,
0.002 wt% silicon based foam inhibitor, 0.0125 wt% Unisol Red BHF, and
2.15 wt% PMA-VII (350,000 MW average) to a base oil composition

- comprised of 100 wt% PetroCanada 4 which may be purchased from Petro-

Canada, Calgaty, Alberta, Canada. The components were blended for
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nonosucci ni m de di spersant from pol yi sobutenyl (1000
MA succi nic anhydride and a m xture of diethyl ene
triam ne and HPA- X (which di spersant conprises about
50 wt % nonosucci ni m de and about 50 wt %

bi ssucci nimde), 1.00 w % borated:bi ssucci ni m de

, (afppmnirpatew tsmobtmlya tdri3atuvidlof sroec abpet BO° th!my@lﬁdeel40°

.a _heav HPA- X, . avail abl e from Do
8é?mpéa ﬁ%%@bo %G%MWI j @ﬁ"%@?tﬂ'@é’@ '§tﬁ3‘@1t The
ﬂﬂ)ﬂ@‘a%l o %léﬁ'girféir@ B9 antlsAdRer éz ic%bgé Wiled the G

- sul fonat e Vit % Dur aphos TL nprises -
MOQ@-W%QG Tasikyl phosphite and about 7.5 Wmt %
di l auryl hydrogen phosphite), 0.02 Duraphos AP-230
(which conprises dilauryl hydrogen phosphite), 0.30

Wisapbertdddthex aiid dghmodificatib®s and variddRsdn tAk Snvention can
oxidation inihibitor, 0.08 wt% thi adi azol e

Bermade witbouienmringéreeniheankitendescope. themos, amlysuch

6. W %

PS8 e LI5S AR indRiteditny dialdeaipime.
~conposition conprised of a base oil blend conprised of
about 88.77 wt% RLOP 100 N which may be purchased
~ from ChevronTexaco Corporation, San Ranon, California

and about 11.23  wt % Chevron Phillips PAO 4 ¢St which
may be purchased from Chevron 10 Phillips Conpany,
Whodl ands, .Texas. The conponents were bl ended for
apprOX|nater two hrs at a tenperature of from about
120 F:to about 140 F.- In this exanple, the ratio of
bi ssucci nim de to nonosuccininide is 6:4. The
ubricating oil conprising this anti-shudder additive
package failed the GM DEXRON(r)-111 ECCC Test. 15
Conparative Exanple D An anti-shudder additive package
was. prepared by adding 4.23 wt% nonosucci ni m de
di spersant from pol yi sobutenyl (1000 MAN succinic 20
anhydride and a nmixture. of diethylene triamne and
HPA- X (whi ch di spersant conprises about 50 wt %
nmonosucci ni m de and about 50 wt % bi ssucci ni m de),
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1. 00 wt % bor at ed bi ssuccinimde (from pol yi sobut enyl

[ 1300 MW succinic anhydride and a heavy pol yam de,

HPA- X, avail abl e from Dow Chem cal Company)

di spersant (which conprises about 99 w %

bi ssucci nim de), 25 0.0022 w % HOB cal ci um sul f onat e,

0.41 wt % Durad 310 M (which conprises a m xture of

organophosphate esters), 0.2 w % pol yam de of TEPA and

i sostearic acid, 0.30 wt % phenolic oxidation

inhibitor, 0.5 wt%am nic oxidation inhibitor, 0.1

i adl .e derivative, 0.50 wt% benzoate ester,

W‘S’?%%@ﬁ%@?ﬁ'con based foam i nhi bitor, 0.0125 wt %

Uni sol Red BHF, and 30 2.15 wt % PVA-VI| (350,000 MV
1. 3Vl AGRlsHLG0d? BT > Girh o%meganbh% conprised of 100

wt % Pet r oCanada 4 e purchased from Petro-

Canada, Cal gary, AI bert a, Canada The conponents were

bl el daf i8sst oAS raiRA PROBRIE bampsihalinty at a temper at ur e
of fr.om about 120 bout F.  In this exanp

t he ®lat fbleast %esfyﬂtf&?mvhﬁ%hw&?dn%é@@damrﬁﬁna éeiegte@ fr@m the

The | ugioug aédrRBtIRY |of09”ﬁ%dr§¢arﬁg/lt$]éﬁcéﬂﬁ1‘hdels Irblki'@d%ggydrocarbyi

addi tive qucgﬁ ge failed
Test. |§U5s d%‘f"?f"lﬁ’oﬁg‘t?rhgft aatrombaaﬁ fﬂ%"f’éﬁ Higrgobnehelsiy the
variati b),rmocrafrbyt Bigbstine e Has Gl 128160 &aﬁ?bdm&nw t hout

[ nd scope there only such

d th t .
W e RS SRR BE e sl i Be AR S Bt i papr e erei
th@pqir&lméﬁnbnmloalttm gow cobpfiteAh M ahSamide o\ long cha;ln carboxylic
t r . agddit on. co
2o oHEEEL T 5o TPESh Bl GO Py patbpe @
mamaeudginimide athby |the lﬂﬁi&t tht ihe gy dswadyhswstiutpessainic dispersant to
mn@%k@é&nﬁ%déf%&"léa@?? sgroup consisting of a hydrocarbyl

I'ssucclnim a hydrocarbyl substituted succinic
ester of a polyol and m xtures thereof, wherein the

2. NY FhO GAfi RNl ddeH Bt ESthpdiaRn lcchaitdt to XWhihe], Rk 8H WHE neutral
phosphite compound is trihydrocarbyl phosphite.

3. The anti-shudder additive composition according to 2, wherein the trihydrocarbyl

phosphite is trialkyl phosphite.

4. The anti-shudder additive composition according to claim 3, wherein the triatkyl

phosphite is trilauryl phosphite.

5.  The anti-shudder additive composition according to 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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wherein the additive conposition does not conprise an
et hoxyl ated am ne, and wherein the additive
conposition does not conprise a primary am de of a
| ong chain carboxylic acid, and provided that if the
| ubricating oil conposition also contains a
nmonosucci ni m de, then the ratio of the hydrocarbyl
substituted succinic dispersant to nonosuccininde is
at least 7:3. 2. The anti-shudder additive comnposition
according to claim1l1, wherein the neutral phosphite

7. corﬂiheuhudﬁcteﬁing rdithgatnpesitiohdccpiiing poi 4rer. 0% off fte preceding claims,

[
VL e EBATRES L R fy e oo
the Rdpedrey Sufmt S@nmlamcﬁ@at toamietiosisainimvimioali Ieasbiﬁ 5:2.5.
according to claim3, wherein the trialkyl phosphite
is trilauryl phosphite. 5. The anti-shudder additive

8. c onfhesiubiicing ilopampesition agagrdingetootlaithd, whetsindithey ratio of the
hyatREBY supBRERHRusdMc Bi)éﬁérgé}ﬁ'i@%bn&&&Hﬁﬁd@l's% Resigsz @

borat ed hydrocar byl bissuccinim de.
anti -shudder additive conposition accor d| ng to any one

9. of Thbeiuﬁrrc%ﬁﬁgild'lgcon‘ido@itlﬂﬁ,ac%}@fngltB élsiﬁl BY Whefi B ratio of the
h ubsg?l It# gcm ni.c ester of ‘F IS an ester of
it bR B RICRIC 4o BareELOMIOs AbisSRS b
accordlng to any one of the preceding clains, wherein
th cat oi | osLtLon al so cont ai ns
10rm%b'§ﬁﬁ‘:@| H‘#ﬁ‘g“%"r?ﬁ'of’ﬁ 8TPHS of the hydrocar byl
subst ituted succinic dispersant to nonosuccinimde is
east | ubr.i cating oil conposition
éé'rdl%n rarﬁ?ugﬁtﬁwtsaf O'Wﬁé PEFFnpRisC ?%‘ Yto of the
hy db)ocan leﬁfectwa lstoutiifad astircbiddec additparosgobitibrocomprising:
ronosucoy e i Alukitastos Zondoutligplh UDr | cat | ng

oil co |on accor érein the
ratio of (i) At ledsy Qﬁ@bﬂ#@gﬂrbﬁ alstifutedt sutcisicatispersant selected from

di sper sggt r{)Qp %HQ&M% Cdfd %cér‘ﬁ}(la‘&sétﬁ@lﬁﬁn ? % 4ind ]ao h}ﬂﬁocarbyt

Iubrlcatlng sitioh conprising:
anount fbshigte #UC‘@F“CI efien efadinelyol asd arikiues Wﬁyeoérfﬂhefem the

ef f ect i meyrcuERMNbuttiaR 18 ré&%édc%"rbcﬁdéib%& M

conmposi tion conprising: (i) At |east one neutral
ph¥&prn @ec@%w&rﬁ?mp&ﬁ'aoq dpgs A@t sompsise gnecthpafaiedpmjne, and
whetHis tHet sddatfleSatpsHoBitien @béé’ﬁét%lﬁrﬁprfé@'aeﬁﬁrﬂﬁlryfamﬁé 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.

12.  The lubricating oil composition according to any one of claims 10 to 11, wherein

the transmission fluid is a continuously variable transmission fluid.
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the group consisting of a hydrocarbyl bissuccinimde
and a hydrocarbyl substituted succinic ester of a

pol yol and m xtures thereof, wherein the hydrocarbyl
substituent has at |east 50 carbon atons; and wherein
the additive conposition does not conprise an

et hoxyl ated am ne, and wherein the additive
conmposition does not conprise a primary am de of a

l ong chain carboxylic acid, and provided that if the
| ubricating oil conposition also contains a

13ronblag bericating @8 compesitiamaccerdinatoinyt dre ¢fyatime 40Hg 112, wherein
the o bt dHeR Ul B GhbSlHRte @ - Liffem de i's
R e ek s R Gl Ll
according to claim10, wherein the transmssion fluid

14.5 HiRe RBHEARE iofl dofPBSHIdre8¢é@Rdind W Saiml 23, Whein the trihydrocarbyl

| ubr.icatin ?I C osition according to any one o#
p'?ﬂsge;'}'?s'sfd”?qlév R ‘?Spa%r ein the transmission fluidis a

conti nuously variable transm ssion fluid. 13. The

uby,i ing oi co sition according to any, one of i

151" ol Rt bosR RN HecoriA Geidtig, wBerem e Felyl phosphite
is pilmsplphbephitenpound is a trihydrocarbyl phosphite. 14.

The lubricating oil conposition according to claim 13,

wherein the trihydrocarbyl phosphite is a trialkyl
160 hobehivbrécating ofl Threpdsitioni axasiding toidny casd slairh©n0 to 15, wherein

' ' 4 rejn t trialkyl .phosphite
BB el sk K bIRB ot By e
conposition according to any one of clains 10 to 15,
1?\/\,h i . : | \V [ i N
Py o el o K AR oR e S 5 Sl ot o clatn 197 5 Stherein
fh%gvﬁia%ﬁrw svbshititast sicaigictesteant/a pelgol if arcbsiemd peotacrythtie).
- wherein the hydrocarbyl substituted succinic ester of
a polyol is an ester of pentaerythritol. 18. The
1§ yphedubricatingl crarasiien @Ecesrding de av nge ©b clgitys Hhto F. wherein

the | @ridBtinkD ofl @oposithit BRbNcorkdiss mtPbsGRiniriBe Xrld the ratio of the
ai ns nonosuccinimde and th

iti I , 1 3 t
R e PPk S 25

di spersant to nonosuccininmde is at least 7.5:2.5. 19.

The lubricating oil conposition,according . to claim 18,
1%nd S HOIAENS 3P c5mBe SR ACHRAIRG LB Buibera tisuratio of the
hydnocarbyli subslitgpe saitic dispenemouachdsuctiti@ideds atled@8St

8:2. 20. The lubricating oil conposition according to

~claim 19, wherein the ration of the
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.
21. 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 9.1 wt% to about 99.9 wt% of at least one hydrocarbyl
substituted succinic dispersant selected from the group consisting of a hydrocarbyl
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hydr ocar byl substituted succinic dispersant to
nonosuccinimde is at least 9:1. 21. A method of
maki ng an anti-shudder additive conposition
conprising: mxing fromabout 0.1 w%to about 90.9
wt % of at | east one neutral phosphite conpound wth
fromabout 9.1 wt%to about 99.9 wt % of at |east one
hydrocar byl substituted succinic dispersant sel ected

. 1h ti . hyd byl .
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substituted succinic dispersant to nonosuccininde is
- at least 7:3. 22. The nethod of making an anti-shudder
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the ratio of the hydrocarbyl substituted succinic o
whgrelp Hies'sHe of hedpdssady wbﬁﬁvuteted isgicgipic disgersant tg.npongsucemimde
is diheasteisiosl of maki ng an anti-shudder additive

conposition according to claim22, wherein the ratio

of the hydrocarbyl substituted succinic dispersant to
23110188 Wiethddl dTintiRingia® adti-shedsr a8difve cbpodifien B&dohy @f claim 22,

maki ar I -shudder, agddi tiye conpqsition according. .
i 16 Al e TR pfeticibd S Hpaipa oo opgruconimide
is studxst B2ut ed succi nic di spersant to nonosuccinimde is

at least 9:1. 25. A nethod of making a transmni ssion

fluid conprising: mxing fromabout 0.11 wt% to about
2411 Toe wtehcdfof triaking rahiant{stiddtier addiiiiet domgositionmpasrdingio adim 23,

: , or. ¢ T
il BTl ofthe WBodrbl cfipthis SIIL AR o fonfilgBhimice
is afheasti®N. in a transmi ssion conprising: (a) mxing an
oil of lubricating viscosity with a shudder reducing
effective amount of an anti-shudder additive
25¢ ofipeethed ofinaldigot iranisayssiqn fluidgompsiaisg: one neut r al
phosphi te conpound; (ii) at |east one hydrocar byl

substituted succinic dispersant selected fromthe N
mixing from about 0.11 wt% to about 11.0 wi% 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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group consisting of a hydrocarbyl bissuccinimde and a
hydr ocar byl substituted succinic ester of a polyol
and m xtures thereof, wherein the hydrocarbyl
substituent has at |east 50 carbon atons; in the
absence of an ethoxylated am ne and a primary am de of
a long chain carboxylic acid; and provided that if
the lubricating oil conposition al so contains

ucmnm i . of the hydraqcarpyl.
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at | easbarixdic 2% a;{'@e met hod of reduci ng shudder
according _to claim28 wherein the lubricating oil

conposiAP¢Pdal 86t cdnt Hiens |ubEerRiBa c Qini perAROSHien taleo  contains

rati on mdndstii m%@o@tﬂinblﬂe fiBSEA {Hat ﬁ@roo%ﬂﬁﬂ:'s@bgtltuted succinic
di spersant to nonosuccinmide is at | east The

met hod dRPers8RLIRIMRN s RIe it dvast Ag t o any one of
cl gb)rs adfing the2Qixturdb@Rion friknligsias M ssion is an
automatic transm ssion or a continuously variabl e
transm ssi on.
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 hydrocarbyl 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 continuously variable

transmission.
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