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TI TLE OF THE | NVENTI ON AN ANTI - WEAR ADDI TI VE

COVPCSI TI ON AND LUBRI CATING O L 'COVWPCSI TI ON THE SAME
5 FIELD OF THE | NVENTI ON The present invention is
directed to an inproved anti-wear additive

conposition that may be used in lubricating oils, such

~as, but not |imtedHHd E QfahHal INMEMEBIGN i on fl ui ds,

automatic transm ssion fluids, continuously 10

vari abl e transm ssion fluids, hydraulic punps, engine
o | SARPXNDEWE AR Imnmvsmommslmiq%nsrs@smcﬂm@e
same. BACKGROUND OF THE | NVENTI ON Most base oils whic
are _used as | ubri caCOMPEOSIEION GElE 8AMRgi ne oi I s or
15 automatic transm ssion fluids, require the addition
of additives to inprove the performance of the

[ ubricating oil andf@ELD OF EHEdRMVENTIONCtLI On and wear
_&the novi ng parts of a vehicle that rub together.
T

2 preseat mvsegoel%diga&m k9 aRy improyed iantiadearsadstitiée t hat

S0 8 a0t it MAEAE Al BLORELL R .
nimdnb gl trensniiesion ﬂmdehysioo:mtlmetmnsahlsslon aids, esntifonsusty
ar agent that js wused to

such additive j n,anti

Mol faismiss chafiigs Mﬁﬁmjﬁ'swpwssfreewer%d gpovils; and a
2] aq—:{wsg d its DEXRONO- |11

g@?m f]ﬁggt :Fep etbg%; test procedures and linmits were

revised, including the 25 wear limt. Previously the

o g‘;g“ci“f: o | EOGRANE LA BN o 1o

L] v

Vb St BadeQsiR: wifiB iafdl DisedNak i@drlcaﬁﬁé bil¥eRchastddd H8 oﬂs or
conposi tions provide suitable wear ‘inhibitioh to neet

tHEOmaIiC tRNsmessian tuids oequiratiadditien wéadditines to inoprove the
etforfrBHEE of ?r%olﬁf)ngé)tfﬁgog | gﬂd/og% r%’éucgﬁ%J 'f\II'ICtIOH and wear of the

moving parts of a vehicle that rub together. These addmves are generally

classified as ones that influence the physical and chemical propertles of the
base fluids or affect prlmanly the metal surfaces by modifying their
physmochemacal propert[es One such additive is an ant:~wear agent thatis

used to reduce wear of metal components

When General Motors Corporation (GM) upgraded its DEXRON®-iI|
specification, several tes_t procedures and fimits were revised, in_clud‘in'g the
wear limit. Previously the maximum weight loss accepted by GM was 15 mg.
fn the new specification, GM reduced this limit to 10 mg weight loss | |
maximum. Not ail alnt_i_-wear_additive' compositions provide suitable wear
inhibition to meet the_ rjew GM speciﬁcations. Also solme wear inhibitors may

cause copper corrosion.
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Rounds, Patent No. 3,053,341, discloses a |ubricant
additive and a nethod of Ilubricating a hydraulically
controlled automatic transm ssion and a hypoi d gear
type differential. The lubricant is a relatively | ow

~viscosity base material, 5 which is suitable for

operation in an aut onBACKGRAMINDSARTN, which is m xed

ith an _additive, such as dial kyl phosphite. These
{ Bpeads, FaienidNe o $5had . disdleres 3dubani Aesiiuaand a method of

Ao e Rl B Buld N FariRE ot gbbla gear
Rapewiffexentid, 182, 173%andise relateclpidw viseasity bdigd amtdrial,
adlilihi.ves that are used. in a vari,et?/ of luybricants .

tAEN i UL IPrapea Al By tomadic tiansmizsipn ighich is mixed
ViSE 08 lakitivb N oA D gialad Hﬁ@éprﬁt@d %ﬁ?@é&o’f KRk 5 hade
oils and mxtures thereof. "The conposition conprises
dreadi Ysask ag apliweandaddifivess bosareycorasivesoniardeaopper and would
LIRC OV of. at | east one phosphorous conpound,

aﬂr@ nggéfggM}g?ppgégmpﬁ'ﬁﬂn%f about 6 to about 30 carbon

atons having ethylenic wunsaturation. Jaffe, U S

Pat ent No. 4,342,709 discloses a process of producing
dflieeny et abndsphiatent Nmi%s79¢,dd8sdiseloses estiwead luirigant

b j ' ] I; Lng lLow .. .
el RSl o Y SRAEE UGBl G frata 5834 B giyerse oit
f Sibrieatieg vishiosity, irkAR]i6d Aatliralchrs SyntAsti@RbricH&®d oils and
addj tiv con‘pr1isi ng a mxture of products formed by
SIS HESEt y hee%cgmwfgﬂqmyorapfﬁ%ﬁwﬂ@twttrmaaegwacpsaty. an

R

R A O A S oARPLr AeaR bridndinhoroug gopeyd. and a
pdeshrhan ofSUMUARY0 @BOTIHED IchiieTAIOMsAcadngl isttglanici n
[ 51,; tg}iqadest enbodi nent, the present invention is
e E® Yo an anti-wear -additive conposition
conprising: 30 (a) at |east one acid phosphite
conpound; (b) at |east one neutral phosphite conpound;

dadeiher Slatentio. fed4ih7 09 disclosss g pipcess pbprddsicimpdiethyl
BROYWhith. Orrid plode’s 28QMEs in% t%g% 'q%'ality diethyl phosphite product

having low acidity.

Ryer et al., U.S. Patent No. 5,1 85,090 and U.S. Patent No. 5,242,612 disclose
an anti-wear additive comprising a mixture of product$ formed by
simuitaneously reacting (1) a betahydroxy thi'o'ether, such as thiobiséthanolll

and (2) a phosphorous-containing reactant, such as tributyi phosphite.

SUMMARY OF THE INVENTION

Accordingly, in its broadest embodiment, the present invention is directed to

an anti-wear additive composition comprising:
(a) atleast one acid phosphite compound;
(b) at least onéneutra_lrphosphite compound; and
wherein the weight ratio of (a) to (b) is from ébout 1.0:10.7 to about
2.0:1.0. | -
. 2
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-2 The present invention is further directed to a
| ubricating oil conposition conprising: (a) at |east
one acid phosphite conpound; (b) at |east one neutra
phosphite conpound; and (c) a ngjor anmount of an oi
of lubricating viscosity; wherein the weight ratio of
(a) to (b) is fromabout 1. Oflotz todabou: dztg ; 0.

The ent .invention is further directe
]ant“Fl [Hlig Sf?é{r?PH@n niugiher difeeted ta @drbricatingaripeynpegition
C&ymptishgg: mxing at |east one neutral phosphite
conpound™wi th at ‘1 east one acid phosphite conpound
wher efa) tatdeastiayietagidphospliita bempoinedd; phosphite

|te co und is from 15

| h
gggﬁ?&’?d t?%ag%t'%e&:ﬁtﬁ@% OS Q)Con'i*ﬁ%n%?ég@nt i nventi on
is fuihhey rrtétjdl%h@l%tt(ﬂ af &Péﬂggn@éu é&%ltgquent Lally

| ubricating il .conposition conpr

or concurwbﬁfﬁlrythmwlgbt @tioaifl(apto abmtﬂimmtabwt\m &d0S1 foyabout
20 with lieast one neutral phosphite conmpound and at

| east one'acid phosphite conpound wherein the weight

ratio of the acid phosphite conpound to the neutral

osphite conmpound is from about 1.00:10.7 to about
> gregenbigveniionyisdddher dirraied toa metbod wf makinglan ectiedear

t wear of netal conponents
cégjr?gtl sin 8‘ I% %%&émgontl guous netal conponents
with a Ilmhmngaitlleagsttmnb rcammphbsmte:mmpammwh(aq)eﬁt one
| east one ci d E}t}osphlte conpound at | east one

E ShEtAad W

neut r al elrgib)e(vg@:gat redioan thersgist
i
Cht o of 'p“@f’p"“*é%‘ﬁ%”*?t%%%i’ﬁ%w PSR Cort Gy om
a out1 010 7toabout201 0.

The present invention is further directed to a method of making a lubricating
oil composition comprising: |
séquentially or concurrently mixing an oil of lubricating viscosity
with at least one neutral phosphite compound and |
at least one acid phosphite compoubd wherein the weight ratio of
the acid phosphite compound to the neutral phosphite compound is
from about 1.00:10.7 to about 2.0:1.0.

The present invéntibn IS further directed to a method of reducing'wear of
metal components C'o'mprising lubricating contiguous metal components with a
lubricating oil composition compnsmg

(a) atleast one acid phosphite compound;

(b) atleast one neutral phosphite compound; and.

() amajor amount of an oil of lubricating viscosity;

wherein the welght ratio of (a) to (b) is from about 1.0:10.7 to about
2.0:1.0.
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2.0:1.0. 3 It is therefore an object of the invention
to provide an inproved anti-wear additive conposition
to be used in an oil of lubricating viscosity, which
has the added advantage of | ow copper corrosion. 5
DETAI'LED DESCRI PTI ON OF THE | NVENTI ON Wi |l e t he

i Ihisethreford an sbjpcepf fhel igvéritionabi prowdeRel ifipFalePagt-ARGr
forrrs speci fic enbodi ments thereof have

al rnative

b@ﬁ (INEERIAPBSQA TP Be Ué?ﬁrfpﬁ@ ail of lyhiisating wisegsitwarvhigh &as the
des [ shoul d be under st ood,

ﬁv\(}g\?gar, t%qebgﬂgngogﬁe?g{)rgélbﬂerei n of specific

enbodi nents is not intended 10 to limt the invention

to the partig forns, di segi but on _the
contrary, t I ﬂLEo“bq‘gQﬂ'éﬂa VENTION

eilé tHeaiivenson eCﬁus\éébﬁslé% veﬁ&rfhroﬂffi&%{m‘@an& Btk Mlive

within the spirit and scope of e rnvention
dems apepifictambadipentethecsefihave Hoehi sticwroing wa;rtbf'EixempIe in

h
2 el ds S8 e W3 Mebiied agito e sPauBl o bedersinpo.
pitwmvleqrtbaisthe@:nisanpmcﬁrghér@‘m@ﬂ%c:f{csémboﬂﬁé{@ id Rot intended
ﬂl tives in lubricant conpositions that contain

P HEWHHBE diMentirg to e partisular lermsdiselnsed imdrorotbeafdntrary, the

118 ation O Wit h

%F‘?‘?“V%s LR ol BRI L LA RS PR glEmeh s TS
aethnrbthme SOt éndnctcmé oftthe immsmtish atsfoﬁﬂﬁléﬁfb‘iﬂ th8 afﬁdé'n@éd claims.
automatic transm ssion fluids, continuously variable
transm ssion fl uids, hydraullc punp fl uids, englne
Dickigitiang gear oils. The term "total phosphorous
refers To the total anount of phosphorous in the 25
Thedeliaying tarmsossad withinehaddsesstiont anetixfinet suaith:
phosphorous is present as part of an oil-sol uble wear
reduci ng phosphorous: contai ni ng conponent or in  the

The tered “oil- b8 W Tdifing 'i')ﬁo!sp’lkk%1 Gé%hn%%ﬁﬂg%ohﬁpﬂhent (s)’

ch as residual” phosphotous e ano
f?:ﬁl RIS A Gdgliliyes i tu%lc{aubwroawmqmthat contaisphosyghdrsus and

WRRARSAR A thiuﬁ%lér%%he?t(? either alone or when used in combination

with other additives that are present in lubricating oils, such as, but not limited

to, manual transmission ﬂurds automa’uc transmission fluids, continuously

variable transmission ﬂu|ds hydraulrc pump fluids, engrne oils and gear oris

The term “total phosphorous” refers to the total amount of phosphorous in the
lubricant composmon regardless of whether such phosphorous is present as

part of an oil-soluble wear reducrng phosphorous containing component or in
the form of a contamlnant in the lubricant composmon such as resrdual

phosphorous. The amount of phosphorous in the iubncatrng ori composition is

‘independent of source

- The term “DEXRON@-HI” refers to a General Motors Corporation trademark

for a specifi catlon for automatlo transmission fluids primarily for use in GM

automatic transmlssrons

-4-
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The term "DEXRON(r)-I111 refers to a General Mdtors
Corporation trademark for a specification for
automatic transm ssion fluids primarily for use in GV
automatic transm ssions. It has been discovered that
the present anti-wear additive conposition which is a
conbi nation of -at | east one neutral phosphite corrpound

with at | east one acid phosphite conmpound, has
di/has bean ﬂ@CeW@ét‘fhaHaewr@ﬁ% aéit@mfra@,d%\@ eorweewtlon which

&%?t@'ﬁ%ﬁﬁpﬁ étﬁee%n Srﬁn'éeriésft!taaz gh&gﬂ% EdpSlid WHG aé least one

I'nes,’ punps,
aoi phdsgrhiteusimpretral, heelaimynermgtlc aﬂﬁ&cerarﬂll elds a surpr:smg

A TR OOTR R STeted SIS CRRBIETVE SRR CREREN  or
AHrRRddicnd, re@a%ﬁfé§ Eh%sf béér@.sarﬂ(ﬁsﬁét 5\93h P%Fﬁ%hﬁanéuég

H Revi-si on, erei nafter approval
Thaterialgi furth@rr@ormdblﬁtnotml Tivg-cmduswardi-waddadditiee composition

Dot R Clahit BB B R Gl SR iR g BBrsuing

K ROWD-0D 1 ReisicH) (REirlgter DFSRONE-HDHppabvdlg Oi | s,
such as but not |imted to, manual transm Ssions

fluids, 15 automatic transm ssion fl uids,

%@tAM%me St%PIl e transm ssion fluids, hydraulic
p'uwpv—enm—ne‘\b%—,t—and gear oils. The addi tive

Jhepndi-wveanaddititeheompositien of thavgrekestineentiur satamis two

Iogéé’i bg% utral phos&l:?lte conpound _ conbi ned with at

V8 COMPSPRNEe. WERBBINEanPds S Gamepasiiarmay be
h@@& in Qj'bﬁééi!ﬂ@‘bilé’ sﬁ@ﬁ‘é%qﬁjt n%m%ﬂed o ig%@el tfdhs Ksions fluids,

mating surfaces 1n relative noti ncl ude
automatis iodnsacisdioarftlidse @bnmhucpm)ﬁmetbdae tranpmissitsn finids,

h hi t t i d hi t o
BUHRLNR auied) BoahE afEcreciont e+ be RN cunppyiongtthe
Pyéife@l@ avettion B@ﬁf@)ﬁbé@ af %B%'ﬁ\éiﬁebﬂf‘&[' PP ﬁlt@ lébrﬁﬂﬁfund
imted to dihydrocarbyl hydrogen phosp

cempinadasith Fhigagbone atidgrhesphite eompovoehio arwmghlmatlbethat

S PR e ST AT B S5y pve moton

trlhydrocarbyl phosphites.

~Included in the meanlng of acid and neutral phosphlte compounds are organic

phosphlte esters. The acid phosphlte compounds may be selected from the
group comprising hydrocarbyl phosphite compounds including but not limited
to dihydrocarbyl hydrogen phosphite compounds. The neutral phoephite
compounds may be selected from the group comprising hydrocarbyt
phosphite compeunds_in‘cluding but not limited to trihydrocarbyl .p,‘hosphites.

An amd phosphite compound such as dialkyl hydrogen phosphlte |s
represented by the fo[lowmg formula

OR! L R'O_ O
I - Rofp\

-5-
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An acid phosphite.conmpound, such as dialkyl hydrogen
phosphite, is, represented by the follow ng formla:
30 R ti RCQp~0 RO P'OH~ RO Hwherein R and R
are i ndependently hydrocarbyl groups having from about
1 to about 24 carbon atons, preferably from about 4
to about 18 carbon atons, and nore preferably from

PP RAER° e B R S B o Formgout
Stbraio@htMQfareraQ@h@ préfepdtly 8bhPAGShY RYsHARE <"¥Bt8é4rbor2]| atoms,

radi cal s. Represent ative exanpl es of suitable

. RNGmerR Brefaablomeataut 6 t@tabput 1ﬁc§rb5m/at0ms pThmﬁl and R’

rb Eﬂéé/ r'nay) b@g%%haetﬁﬁ lok? l('ff]%étu rate 9?5%?%}&158@#}7@[9 % branched
hrbaardahghahcdqﬂiamlmrbyiyhd:calse RePreséstativd erRambies of swtable R

B B piPSinci g Masibdeethyl henradyly -erdeyl, n itk cbi tbutyl
Qﬁbﬂ)p@hgls R AV R ‘He'%?le ngh@}ﬂﬂé@@ ag! %ldegg(ldﬁ %glgca%

More’ - érre dr ocar
m%eﬁﬁwleectadettem/e &ﬂeaﬂygyédo stednogey roneairlyt afagla ﬂagm@.
n ites inclu
Pﬁlieﬁé)ti}l ’(rj%%eqj%ﬂﬁéé r1o g 5&%?%%&3@8 ldnuf act ur ed

and sold by Rhodi a, Inc. Cranbury New Jersey, ,and
is marketed under the trade name Dur aphos AP- 230. In

Fdaferieshacid phespiytasunelkde éd!yﬁr@na erridmdaogdmphosmltebkMore

h d f
L A R S i R R
Phbaphitds0. Eviarddidrd PRafembd dillys h?@fo@eﬁ ;iHb%ﬂhl@é’é ﬁcﬁ%ebd‘lauryi
neutral phosphite conmpound, such as

ef erenc A
yirooep P GFWBQB% whichijiss ”ﬁé‘plfaé‘éléfﬁﬂ@mdtﬁﬂld bidRHaslia,dning
RamiS: Néw J%rgey/a':ﬁd% marketed under the trade name Duraphos AP-

230.

in addition to being purchased from Rhodia, Inc., dialkyl hydrogen phosphite
may be also be synthels}zed from well known processes such as that disclose

in U.S. Patent No. 4,342,709, which is herein incorpofated by reference.

~ A neutral phosphite compound, such as trialkyl phosphite, is represented by

the following formula:

wherem R, R, and R” are independently hydrocarbyi groups having from
about 1to24 carbon atorns preferably from about 1 to about 24 carbon
atoms more preferably from about 4 to about 18 carbon atoms, and most

preferab[y from about 6 to 16 carbon atoms. The R, R’, and R” groups may

-6-
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R 0 Rl11 wherein R, R, and R' are independently

hydr ocar byl groups having from about | to 24 carbon
atons, preferably fromabout 1 to about 24 carbon 30
atons, nore preferably fromabout 4 to about 18 carbon

- atonms, and nost preferably fromabout 6 to 16 carbon

dv@ssturdibe oRunE%wrﬁed R;']d grralgESomﬁngﬁedﬁehémtaluﬂphtﬁﬂ? or
d t t ranched chain_al i phatic
ﬂi‘i@’ﬁt b {s‘f}ﬁdtcsﬂ REPIESR }ﬂi'égﬁ%@mnf%ofe%ﬁ@;@i% , B, andf%
p | B}
ﬁglrgpggklrﬁ:@e :Ei}eg Bﬁ@hﬁf - Lg%@«l §pﬂog§| ﬁ%tﬁﬂ BMt{yl t%‘h‘ﬁ}f n
mropenyl n-batdnyl, emipexyl mdreokgﬁenyhongtd)qiﬂs&yhm docﬂ\e(nhnﬂflad'ydxadecy!,

SRS Sterirogyee RS ool The L Piafapatly. R R

%n(ﬂ? ad@adR algyieoreaph al kyl or aryl. Preferred
neutr al phosphi?e compounds include trihydrocar byl

phosphites. More preferred trihydrocarbyl phosphites

HEEHE houdh BrosBREPRIhGGRngS PRbB I RTbEAS ] ahosahites.

iMomseprefaeddiridgddrozacby phesphitdzadiuae tﬂieﬂﬁ\jt_ pﬂ%@phﬁes Most
mar ket ed under the trade nane Durap

Adaterieddrieybiasghiies teludedtriiausyh mamsah&e whigh s manufactured -
f
o by RIRTRE E s Wi et er ik e /88 Biiannos

Nd.P.2, 848, 474 which is herein incorporated by

reference. The Lubricating G| Conposition The wear
reduci ng conbi nation of at | east one neutral phosphite

¢ BRAIBH to %@.%reﬁaée@ﬁﬁ m%ﬁocﬂ%'lﬂcpmﬁsn% ﬁﬂi‘@ﬂ"ﬁéﬁb

neral ly ed to a base ol suc
ISMD%%@dn‘@W wed dwionp, prohassesssushfds thiabdésdribediibrii. SaPatent

ABfpaRa Ce whith 5B  IndlEheersd B RBRerker anem ssi ons

hydraul i ¢ punps, engines and the |ike. Typically, the
Iubrlcatlng 0|I conposi-tion of the present invention
gting Q4jGompesilion 25 of an oil of lubricating

S SR TR ch Pl
phdmmaseonempmmms@hde compound is generally added to a base oil,,

such as an oil of lubricating v:scosny, that is sufficient to lubrlcate and reduce

the wear of metal surfaces and other components which are present in axles,
transmissu)ns, hydrautic pumps, engines and the like. Typically, the
Iubricating oil compositioh of the present invention comprises a major amount
of an oil of Iubricating v130031ty and a minor amount of the anti-wear addttwe
composutlon which | Is comprised of at least one acid phosphlte compound and

at least one neutral phosphlte compound.

Specificaliy, in additioﬁ 'to the oil of [ubricating viscosity, the iubricating oil
composition contalns an additive composmon having (a) at least one acrd
phosphite compound such as drhydrocarbyi hydrogen phosphite, such as
dialkyl hydrogen phosph:fte such as dilauryl hydrogen phosp_hlt_e. The

lubricating oil composiﬁon also contains (b) at least one neutral phosphite :

e




10

15

20

25

30

at | east one neutral phosphite conpound. Speci fically,
in addition to the oil of lubricating viscosity, the
| ubricating oil conposition contains an additive

conposition having (a) at |east one acid 30 phosphite

conpound such as di hydrocarbyl hydrogen phosphite,
sockpaasid stichldsytrihygrdcadgyhppbaspie), sech asdivlad phosphitg| such

S RREN PR, e Rogeh B o baBRafbh comeoeL 1

conpound such as trihydrocarbyl phosphite, such as

trialk phosphite, such as trilauryl phosphite, in
tithe wroﬁfaﬁa&aruﬁ &f 63) todbirpoibietluicatmpeilmoshrositen isdtorp about

T e A L
mumfcamngdul cohmositionds @long abodtm ()bl)o 1 t &ibeut LBTi.CaEVEs more
orrpstonlsfrom :10.1 to about

Pr%feired theviafio pb t%b)smeihe ét@brrqaﬁeg i tcompsIsitiqy) istfeom gpout
t
'fr%bgﬂgl ARk 9§ %919/@535%?@% tthgr?afiﬁ' of gaj%t Hith

t o about err eratfio
dibr{caling oil Cbinpiositiohds floubabaazt 1. 01@ ‘pid alemutpia8idtd.on is

-fromabout 1.0:9.1 to about 1.0:3.0. 10 The

| ubricating oil conposition conprises a total

%@39&%&5%@ NP o RIS réésoﬂdtQIepﬁl?r%?ﬂ Ptg.fs‘; ﬂ@ig‘ﬂft percent

he at | eaSt one acid phos hite co
lfr@asthedmnbfeawaof ihlecd Mﬂstt@necaqubphospiﬁtefoconpommand the at

00% of th | ub o
fesib ot FRRA Hisebr iR eplnnBat F o abo A PPa t gboug 0.300%
obtraabiicaimgINgnhsEstich.t Mor pRITESEN e UsbN&itaBtoil
percent. fromthe conbination of the at | east one acid-

5%@65%“9@ cepwRrisana tald phagpharove weighimercensdtaraithe

| gB@gg@%ﬁ of 9{%&1}159 hnd 58 p"ﬁggglluteo ?grgﬁd&@;g ﬁQQHé at least one

Fi At | ng oi
peetfr@rpfmdphltdn eoinpbang af frog @bdut QOIBTStd | labdut 00H0P4 BES

tot sphor.qus wei ght percent fromthe
ﬁ’é& %ﬁ BPOFHien s prefaged e Iaféﬂceﬁtwldamﬁm@osntlon

e e B Sy T s o

leabt o acidgphoisphite compsind and the at least one neutral phosphlte
compound of from about 0.012% to about 0.100% of Iubr[catlng o:!
composition. '

According to the Material Safety Data Sheei (MSDS), Duraohos TLP is
comprised of appr.oxim_ately 90% trilauryl phosphite, 7.5% dialkyl hydrogen

' phosphite 0.5% phenol and 2.0% impurities. The MSDS for Duraphos AP-

230 discloses that thss addztlve is compnsed of approximately 92% dilauryl
hydrogen phOSph[te and 8% impurities. Duraphos TLP has good antloxadant

qualstles and has a good effect on friction; however, when Duraphos TLP is

_used alone in a Iubncat[ng oil, it fa|ls to meet the new GM wear spemﬂcahon

By contrast, Duraphos AP 230 (dilauryl hydrogen phosphlte) is a known anti-
wear agent as taught in U.S. Patent No. 3,053,341 which is mcorporated

herein by reference, but is also corrosive towards copper. it has been

-8-
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According to the Material. Safety Data Sheet (MSDS),
Duraphos TLP is 25 conprised of approximately 90%
trilauryl phosphite, 7.5% dial kyl hydrogen phosphite,
0. 5% phenol and 2. 0% i npurities. The MSDS for Duraphos
AP- 230 discloses that this additive is conprised of

- afipeovdret tiedtyys @tidirkitnolat ehytchregeacid phosphité ecmpduBé) such
inmpurities. Duraphos TLP has@good antio

q@amlqwlshyaﬁemeh%s@ued e Ta]
V‘QF‘% %‘fr?@h’? h'ité h3Q eﬁ a}ls%t?/l%ﬁeet h tHEdeREibRGf wear,
ol € ne

, 5 heet t wear specification.
Byhibotitis asxtura)srea@befSn@xﬁlchOswmtowarqa capperodbe examples

CBER Bl (s LoieaBu3h PamitnE SRR shpg hALE euld
haﬁ@éamtexcoﬁﬁf@hensﬁch Byl thﬁauay:%oe?hw@ Y€ Du¥phES TLP), used
copper. It -has been -8 discovered that a certain ratio

otlone asenweaoinbitiior dops oepradusesmraranayghdadheetdbe new GM

A2 DA SR e S DA Byt o

sytneaglicid rﬁ?etﬁfafl ebbsphitd bempedheduen &f DuUEdhos WFP ILeed in

this-mxture is al nost non-corraosive towards cop

?@na&lat@m e@thetmséwnpoaqwh@%@atwma@w \ﬁ@CE@érPBW@PEOS
Rﬁ’—eif{bz,i ury{ela%%eé létgy?\er%gﬁpéﬁeﬁt ?tl‘?é)[ﬁ%,'&%poﬁgﬁ@ is

as a

- adaciﬁevaiswaem\me vwelg‘htbamo)of itheest leaxdt onedhoie phesphitncerghound,

to neet .the new GM AT ar ci fication-
ST TSRy PR PhOSHG. I TGRS BpRtRphgsahite

| RPN
Durrjggmd’%ﬁg?-%%;{ér i%%%%con%l%natl on ngt1 h@g@b thaSboué%eO 1:0.
aldioce predsipéd tthe catip ofitie:, atdeast cas: @i @pbe;shlteﬂeemsc:und such
wear, i s reduced. -The s istic effect t
A S S pRP T T e dt e Sririae fiat i Bsp e
aéorhﬁ@cﬁd %oeheeltma@.m%»s Rit&, A8 ABHNHboutSON 08B to about 1.6:1.0.
di lauryl hydrogen phosphite, to the at |east one
neven elorg pefptied cthegetip of e ablgant enre ﬁ@ldlm‘s?hlte compound,

PP ST B i 4P et

phire stefreUrhung yhbsphite ds Ffrant yboltyrd0@u@ o about 1.0:1.6.
hosghl te, to the at |east one neutral phaosphite

preéerrecl dhe saliq of thgatyeasy I%@rﬂﬂ'd Eh0$$§“?@rféﬂﬂ1@%léﬁﬁ suchas.

_1d|pau}y9 l’ljydl'c%&b&%sp]mtg b #e at least one neutral phosph[te compound

| such as trllauryl phosphlte is from.about 1.0:9.1 to about 1.0:3.0.

The base oil employed may be any one of a Varlety of 0|ls of lubrlcatlng
v1sc031ty The base oﬂ of lubrlcatlng viscosity used in such compos;tlons may
be mineral oils or synthetic oils. A base oil having a viscosity of atleast
2.5cStat40°C and a pour point below 20°C, preferabiy ator below 0°C,is
desirable. The base 0|ES may be derived from synthetic or naturai sources.
Mineral oits for use as the base oil i in this invention include, but are not limited-
to, paraﬁ" inic, naphthenlc and other otls that are ordmanly used in lubricating

oil composmons Synthettc oils mclude but are not Ilmlted to both

_ hydrocarbon synthetic oils and synthetic esters and mixtures thereof havmg
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Even nore preferred, the ratio of the at |east one

aci d phosphite compound, such as dilauryl hydrogen
phosphite, to the at |east one neutral phosphite 20
conmpound, such as trilauryl phosphite, is from about
1.0:9.9 to about 1.0:1.6. Most preferred, the ratio
othetdesirat \Aisemsﬁy ohlqdamacbqnheganheﬂi@oitmmwmdude,tmh 28 not

dL| hos ei to the at | east one ]
q?chi’o aﬂ% 31%0 yme(iggtiofsot ethylgney polyalphaolefin or
pihﬁl@p(ﬂlst Br oll$ pFép%%cPﬁSHlt iycﬁo@ar%oﬂ: kgtl-%f@%“pro%egur%s%sﬁgs

The base oil enpl oyed e any o arrety o
warboemdmda:amqi hydroges gases glici s ibhaddsivert-Tmbsch process.

e b ntREind s 62l ROFRRE o g

mam;st ebeplist s l
beI ow eri(z)e%/:p dto)?e Igra I@; %ﬁﬁfﬁ‘vﬂ%{% ﬂflgh?d(fﬁgfépaa ? Iﬁhld

Taligomese 0bCedo fay Olslingskch ag Trdesanstrintest |Ld<e<wrse,aallgyfal

he b | i
S TSl e 5D A Bl i
dd)seiﬂrfsymtlwndwdaltshﬂﬂude ansleoiehest @bohscadbakylry &cids and

r - used in lubricating oil conpositions.
sﬁﬂ%tqff'zw igiackls; ag WRilas rpeméwérwaikamls aadipelyalet Rypical
&4 BRIG%A &}E%Hﬁ)a?él : ﬁ‘d!qeﬁﬁe@apgg%g ?jy qhy!hexyl

mxt res thereo avin t e’desir

ﬁdmate,aﬂllamylsgbﬂdm i wd@hbdlkeaﬁdmpllem @sterb redredTim
d fr mthe pol'ynerijzation of

ted
SRt RiogB A faaPEvic 24105 Pt anGAlsAIeY alkanols
RBaARAEHe Lsem Ievd{o@ﬁcﬁrrhmeraﬂmta WG sfyn'?ﬁ%i?ceéﬂé.re?r% 485 09eful.
car bon nonoxide and hydrogen gases ‘such as’in a - .
Fi sher.-Tropsch process. 5 Useful synt hetic'

CHATERSRR A b5 el bt BRI AR napninenic
lbaeé oll, ar & syftaetiy ﬁly@@eaﬂiﬁﬁoﬂ hdi#hydroeel‘b%‘ﬁrfﬁféf iGErtéﬁﬁgO

Cl2 ol efl ns such as 1l-decene triner. kew se,
NisRoehes e basepit cap alsaoke ﬁy‘ﬂ!XM@ Iof a*snenah edd@yhthetlc oils.

bﬁ@%ﬁ&ﬁ pr S]%rr‘re?ieoés%ecﬂl ]BoxyFJdg) Ié,s(g :I”:jg f@%u% of I(f-nrgu;l)J f%nd

he est of  nonocar
easow HF; lompitire afdGasip |Randveyhthatic m@mersw Abdaasl s

(gfol yol s. Typical exanples are di dodecyl adipate,
ﬂt@ﬁ erythritol tetracaproate, di-2-ethyl hexyl :

adi pate; dilauryl sebacate, and the Ii ke- Conpl ex-
esters prepared from :
Addltlonally, other addlttves well known in !ubncatmg oil compos;tlons may be

added fo the anti- wear addltwe composition of the present mventlon o
complete a ﬂnlshed ou!

Other Additives

The fo[lowmg additive ‘components are examples of some of the components

that can be fevorably employed i in the present invention. These examples of
addltlves are. prov1ded to |ilustrate the present mventlon but they are not

lntended to I:mlt it:
1. Metal Detergents
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'favorab y 6

m xtures of nmono and di carboxylic acids and nono and
di hydroxy al kanols can al so be used. Bl ends of
mneral oils with synthetic oils are also useful. 15
Thus, the base. oil can be a refined paraffin type
base oil; a refined naphthenic base oil, or a

synt hesvmtnedrcsmafsbmnﬁd amyr@yéikw@h@na@sl alll or alkenyl

| ubricati n Vi scosi té The base 0il can al so be
m xt ur @oma M%@‘Paﬂfe&n oajed pelfonates, |%tlfurim0ﬁﬁ@$uffunzed

prefer ;

ot or e SRS by BsEaRiPol bikg 4B efhegunds, aly

G oup & alkenyl hydtdxgtarommbsulf&amp $olfusizediox unselurized alkyl
ot her additives wel |

th f ddi t 1y
| ubr i Ok %lﬁ@ffhn%gg@ﬁa tgs, mtal sallp qa‘@'kmaceanr%ﬁt@l salts of an
ant i - Wy &%@kédy\’ﬁmﬂ‘t{%{&@%rﬂ HerG algé}gjl Fhf%@ﬂgrr\txtures thereof.

invention to 25 °conpleté a finis
AddltlveS The foll owng additive conponents are

exanpl g Osﬂqxﬁ@ of the conponents that can be
oyed in the present invention. These

exanpl Austi- okrdalts raddce thestendeacy ndwiindi dits ﬁol deietnmmit@in
the present i,nventjon, but, the ende

i £ SIViCR W dptepatatiodn eydergea e predics of oxidation
unsul féﬂdhzé%dsi@@dfd hn@r\/aﬁ{ &R0 d@BSé]ﬁ eaflrn%Yél SQHaces and by

al kenyl. aromatic sul fonat es, borate onat
sul f urdrziggressedn yisicoaity. zEdamnmsai)f &mlkcmdaﬂits useful m the

eyt PEE iAol Bt Bt BBk o gl B2 onenoiic)

sul f urdxadtionrinkipRoHs ymtrz ad 43}’ Kﬁéth?le‘hb s focsl- tert—butylphenol),
napht henates, netal “salts of al kahoic aci ds, net

sal t s of -BiR2 @ﬂdkgﬂﬁ- mtybﬂhleeﬁm 4ﬁub15(%rm€dhyléﬁ'rtﬁfbhéﬁﬂnf@|n01)

R i L S e U i S

det er id4' dtLEyIldeneslms(\Bl-metth-BQbrtd:ﬂItﬂphén@l)I on is

evi dencg —lsogropatde%reoblg(% g d%er‘g)t()ugflphenol) 2 2‘-methylene -bis(4-
methyl 6- nonyiphenol) 2,2'- lsobutylldene bis(4, 6—d|methylphenol)
2,25~ methy[ene -bis(4-methyi-6- -cyclohexylphenol), 2,6-di-tert- -butyl-4-
methylphenol 2,6~ dl—tert butyl-4 ethyiphenoi 24- dimethy[-G -tert- butyl—
pheno! 2,6-di- tert—l dlmethylamlno -p-cresol, 2,6- d:—tert-4 ~(N,N'"-
d|methylamlnomethylphenol) 4,4'-thiobis(2-methyl-6- tert buty!phenol)
2,2-thiobis(4- methyl 6- tert-butylphenol) bis(3- methyl-4 hydroxy 5—ter:t-,
10- butylbenzyl) sulflde and blS(3 5~d|-tert butyi—4-hydr0xybenzyi) M
Dlphenyiamme-type oxidation inhlbltors include but are not limited to

- alkylated dlphenylamlne phenyl«alpha naphthyiamlne and
alkylated alpha naphthylamlne Other types of oxidation lnhlbitors
include metal dlthlocarbamate (e.g., zinc dlthlocarbamate) and |

15- methy!enebl_s_.(dtbutyldlthtocarbamate).

3. Anti-Wear Agents .
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10 such as sludge and varnish-Ilike deposits on the

metal surfaces and by an increase in Viscosity.

Exanpl es of anti-oxidants useful in the present
invention include, but are not limted to, phenol type
(phenolic) oxidation inhibitors, such as

4,4" - g ﬂﬁlﬁﬁ@n@'irﬁbﬁeﬁtﬁésé §é’ént§‘ﬂéd’do@\ﬁ@§r’ of moving metallic
4,4 -bis(2,6-di-tert-butyl phenol),

4, 4' maf(sz eamples ®f saeh aoantsl tpolgdet Byt ars not limited to,

2,2 o] eno
4, 2 DTS ARS At oo Hgies AL B ¥R Rhdmates, esters,
4, 4 la&momg&idedemecdmpl(eze@ di -tert-butyl phenol),
2, 2' -mmet hyl ene-bi' s(4 net hyl - 6- nonyl phenol ),
2,2' -isobutylidene-bis(4, 6-di nmet hyl phenol),
2' - t -l (iﬁ'gﬂﬂ -6- cycl ohexyl phenol ),
% 6- d%ltj.%rzﬁmhﬁ(?'%l (ﬁnﬁ MS))I phenol ,
g, 2 gla)t Bliohidmia ivd;ly;dxygdthydép@ﬁudaoe active agents: polyoxyethylene
2’ 6- di %\L%yl|e%6¢rﬁéol|y9}%@\{ﬂ1wgn§ hégt@gﬁlcohol ether, polyoxyethylene
2.6:d1. gk PHShuiner. pONRY SRR sieholeet.)
2.2' -t hi p@i&/@é)ﬂhﬁemm@l Bmarylleﬂuerl, polyergsthylene oleyl ether,

Eloséﬁt ;TF é@&gw%tﬁ)ﬁ%ne? )e(%g@ltogmonostearate polyoxyethylene_ sorbitof
bi s(3, 5-glonbayléatbuand Péwaweﬂ?@’%?@&%ono%%ate

Di phenyl am ne-type oxidation inhibitors include, but
are not limted to, alkylated di phenyl am ne,

pheny Iy abpfes-coARvUAME aBtesic AMand other fatt
al kyl a?tjed al pha- napht hyl am ne. crher typ ty.agids, diCarboxylrc

oxi dat i ACidRHNeliat spaps, ifalty add aminalsalis trett sallsobheavy

Byt o PR B AP AP Y oS AP BRI 586t one

t hei r ngsresphptic estert hese agents reduce wear of noving
nmetallic parts. Exanples of such agents include, but
are not limted to, phosphates and thiophosphates and
sal tSDtelﬂﬁflﬁﬁérs carbamates, esters, and nol ybdenum
conpl exes

Addltion product of atky[phenol and ethylene oxide, polyoxyethylene

atkyl ether and polyoxyethylene sorbitan ester

6.  Extreme PreeeUre Anti-Wear Agents (EPIAW Ag‘"ents). |
Sulfurized olefi ins, zinc dialky-‘l-dlthlophosphate (pnmary alkyl
secondary alkyl and aryl type) dlpheny! sutﬂde methyl trrch !orostea
rate, ch[onnated naphthalene ﬂuoroalkylpolysuoxane Iead
naphthenate, neotrahzed or partrally neutralized phosphates,
dithiophosphates; and sulfur-free phosphates.

7. Fr[ctlon Modrflers

Fatty alcohol fatty aoxd (steanc acid, :sosteanc acrd olerc acid and

other fatty acids or salts thereof) amine, borated ester, other esters,

-12-
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4. Rust Inhibitors (Anti-Rust Agents) a) Nonionic

pol yoxyet hyl ene surface active agents: pol yoxyethyl ene
| auryl ether, polyoxyethyl ene higher al cohol ether,
pol yoxyet hyl ene nonyl phenyl ether,. pol yoxyethyl ene
octyl phenyl ether, 10 pol yoxyethyl ene octyl stearyl
et hgr pl}mﬂpﬁal@eebthérmsphfw b@tidi?‘ fri- apdll d{mg)dﬁic{wbﬁne
sorbito ost.earat e, pol yoxyethyl ene sorbito

mono- oP@%%’ e%ﬁH“Lgh éﬁ% gl ycol nono-ol eate. b)
O her conpounds stearic acid and other fatty acids,
di carboxylic acids, netal soaps, fatty acid am ne
S&Jts,MnﬁmakﬂbaBt&d@ﬁwheavy 15 sulfonic acid, partia

b d J
Cor DO B8 S R P Lt e o
al kyl phenediytadshueh ngmh@ﬁhé%dum@d@wm¥mu@0

al kyl ether, and polyoxyethyl ene sorbitan es )
Ext r enBOPP@yeRIide, mvmoweﬂmﬁ@yti@EMQg@ntr‘@}mo[ybdenum

Cor i mergapRBhSng s et A FRERGRAT orex

di phemdmmurfd de, nmethyl trich lorostea rate, .
chl ori nat ed napht hal ene, fl uoroal kyl pol ysi | oxane, |ead
25 napht henate, neutralized or partially neutralized -

osp ates, and sulfur-free
ﬁ:osp@%@'ty}%%m 98 difiers Fatty al cohol, fatty

aci d (Rolgmethacadate, type pelye&rrs cetayllede—mbﬁylene@:bdol@mbrs
30 oth r fatty acids or salts thereof), am ne, borated
ester, H?H%HS%%“?%?§°PO'¥§’%J§’HH%I?€§tyf69%$095ﬁ6%ﬁﬁp@lé,@efs

besi d%l}lédbutﬂgﬁedéndwﬂ Q&%Fgﬁ)gl \%%%E?'ﬁﬁ@%@gnﬁ?gvers

phosphonates:” 8. Milti f nct
Sul furized oxynol ybdenum di t hi ocar bamate, sul furized

10.  Pour Point Depressants

Polymefhyl methacrylate.

11.  Foam Inhibitors

Alkyl methacrylate polymers and dimethyl silicone polymers.

12.  Metal Deactivatp_rs' o
Disalicylidene propylenediamine, triazole derivatives,
mercaptobenzothiazoles, thiadiazole derivatives, and

mercaptobenzimidazoles.

13.  Dispersants |
Alkenyl succinifnides, alkenyl succinimides modified with other organic
compounds, alkenyl succinimides modified by post-treatment with
.ethylene carbonate or boric ac:d esters of poiya[cohols and
polyisobutenyl succinic anhydnde phenate-salicylates and their post-
treated analogs, alkali metal or mixed alkali metal, alkaline earth metal
borates, d_isperr_sions of hydrated alkali metal borates, dispersions of

-13-
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oxynol ybdenum or gano phosphor odi t hi oate, oxynol ybdenum

nonogl yceri de, oxynol ybdenum di et hyl ate am de,

am ne- nmol ybdenum conpl ex conpound, and

sul fur-cont ai ning nol ybdenum conpl ex conmpound. 10 9.

Vi scosity Index |Inprovers Polynethacrylate type.

pol ynefiigalinetduHiemetdl epaes f@olﬁé’rﬁiﬂé’@@ﬂéss dispersants and the

styrene-i soprene copol yner drated styrene-isoprene

copol YHBICE m'%@%/P%ﬁ!ﬁh@'ﬁ@Wéanénd di spersant - type

viscosity index i-nprovers. 15 10. Pour Poi nt

Depressants Pol ynet hyl nethacrylate. 11. Foam

| Méthbid tod ha Kaifly AhEWMeaeABdmve/ICRﬂmdmmr s and di net hyl
Metal Deactivators

ol yners.
3*%%5'%@@95 ﬁ&?}géﬁﬁmpéﬁ@ﬁﬂéﬁ‘rpﬁ@ar?‘h Py Ikt iegeithe dallowing

Rk Sro & RO 2R 20T 1 BbRZa0F e ot
dem&ilqmemmtéshowh«wmmﬂuj suioh deslimaitotaregl h\ydrbgetr her

8300 e SRR A Bt P Db B e SP B eh o s Tyfegen

Qﬁqb@bﬁlte?farﬂqibyai réebpbﬁe ﬂ@dtréﬁq)r%bmté %BH{p%ﬁh)ﬁb S84 hH8I C

nhydri de, phenate-salicylates and their st- treated
éfriiw%@earbﬁll Ressphitet suchoas m‘tri@byfaihloaphltmh asatrikalryine
A gllhh tal borates, dispersions of hydrated al kal i
ﬁep orates, di spersi ons of -13 al kaline-earth netal
borates, polyani de ashless dispersants and the |ike

o_)r frn Xt ur ﬁs of such dispersants.
referably, the acid phosphite compound is a dialkyl hydrogen phosphite,

such as dilauryl hydrogen phosphite, which is commercially available as
Duraphos AP-230. Preferably from about 1.0 wt% Duraphos AP-230, which
dellvers about 0.92 wt% drlaury[ hydrogen phosphlte to about 65.0 wi%
Duraphos AP-230, wh:ch delivers about 59.8 wt% dllauryl hydrogen

phosphite, is used in the addltlve compos:t:on

More preferred from about 1 5 wt% Duraphos AP-230 which del:vers about
1.38 wt% dllauryl hydrogen phosphite, to about 60.0 wt% Duraphos AP-230,
which delivers about 95.2 wt% dilauryl hydrogen phosphite, is used in the

additive composition.

Even more preferred from about 1 7 wt% Duraphos AP-230, wh:ch delivers
about 1.56 wt% dilauryl hydrogen phosphrte to about 35 0 wt% Duraphos AP-
230, wh[ch delivers about 32.2 wt% dilauryl hydrogen phOSphlte is used in
the additive composmon

Most preferred from about 2.5 wt% Duraphos AP 230 WhICh deilvers about
2.3 wit% dilauryl hydrogen phosphite, to about 20.0 wt% Duraphos AP 230,.
whlch delivers about 18.4 wt% dllauryl hydrogen phosphlte is used in the

additive composstlon
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Met hod of Making Anti-War Additive Conposition The
anti-wear additive conposition is prepared by m xing
at least the following two conponents at tenperatures
of .from about 50F to about 230F: (a) at |east one
aci d phosphite conmpound, such as di hydrocar byl
hydrogen phosphite, such as a dial kyl hydrogen

(BFTGiable e heHIEA RagEPRKE BHRBRHG & § Gl ihosBbm seih as
ltﬁiatu h s PRRE, Whlclﬁ’f’ooécﬁﬂhte‘? [aﬁ%%gas %I@ag bﬁﬁépﬁ 1o aE'I'P

phosphite, such as trilaury
tRveferably fritosboit a5bonpe indaplsosa THP alvkich dehdem:rout 2.625

R B bR i adt phetleand Y050 n ST Bl b, to
Riwfieoeld wid, rmmaphoytrt,ﬁv Whmh%%?@ﬁsmﬁﬁéﬂ%ﬁ%

~delivers . about 92 Wt % di | auryl hydrogen phosphi

fb'damn pl@@fﬁlﬁﬂta%d o B9 wile- triarylwiioshhite | i ueed in the

di  auryl hydrogen phosphite, is used
|ntL d'gp(%{gl'ﬂ@ejconposulon 20 More preferred from

about 1.5 wt % Duraphos AP-230, which delivers about

.38 wt ¢ d|| uryI ){dro en phosphite, to about 60.0
YR Wi Qieepbes 4L Rowihichedelivers about 3.0

ngta;gf;rﬁrh@g@een S B .

Bboa’pﬁ&:ﬁ V% DB0apivds “c'll:Pdwhlcheiehve%lEbdué g %Sﬁwt%%llauryl
t
B P B SR iORR B it gt ohosmtitendspsed in the

didbaveWordpaditegen phosphite, is used in the additive
conposition. 30 Most preferred fromabout 2.5 wt %
Dur aphos AP-230, which delivers about 2.3 W%

Ebaiste LASFRORIRROLS wiR BPaHh0? hB, WiGugeivers

dbbam BB vb‘t?’&ibf)difﬁmmfl?@ﬁé‘%érﬁphb@ﬂﬁe%d oddiess, @Gl/t‘%t tnva%ryi
e )

t he neutral phosphi

sition, -14-Pr
agdﬂt‘f‘d tq 3butr98.3 Mt Dbfﬁi&'}ﬂﬁfﬂé’ whieh delivers about 7 37 wt%
dilauryl hydrogen phosphite and about 88.47 wt% trilauryl phosphite, is used

~inthe a_dditfve composition.

Most preferred from about 80 0 wt% Duraphos TLP WhICh dellvers about 6.0

- Wt% of dilauryl hydrogen phosph:te and about 72 0 wt% tnlauryi phosph:te to

about 97.5 wt% Duraphos TLP, which dehvers about 7.31 wit% dilauryl

'hydrogen phosphlte and about 87.75 wt% tnlauryl phosphlte is used in the
' 'addltlve composition.

‘A preferred werght ratro of at least one ac;|d phosphlte compound to at Ieast

one neutral phosphlte compound is from about 1.0: 10 7 to about 2. 0 1.0.

| IVIore preferred the ratio of at least one acid phosphate compound to at least

one neuiral phosphtte compound is from about 1.0:10.1 to about 1.6:1.0.
Even more preferred the ratlo of at Ieast one acud phosphlte compound to at
Ieast one neutrai compound is from about 1 O 9. 9 to about 1 0: 1 6 Most _
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trilauryl phosphite, which is comercially avail able
as Duraphos TLP. Preferably from about 35.0 w %

Dur aphos TLP, which delivers about 2.625 5 wt % of

di  auryl hydrogen phosphite and about 31.5 wt %
trilauryl phosphite, to about 99.0 wt % Duraphos TLP,

- Vet the/ RS ciRRBast ofd atidplibd pHiteYdompBlidoest least one

phosphite and about 89.1 wt %trllaur | phosphite, is

| AW Rhosrhitenmpaund l@drﬁreebeubho a9 tasbeub OrB0r ed

from about 40.0 w % Duraphos TLP, which delivers about
3.0 wt%of dilauryl hydrogen phosphite and about 36.0
wiéthodidf Adekithg hblosetinigeQil Commdsitisin 38| 5 wt ;’/o r[])u(rjlaphos :
TLP, i.ch delivers about 7,39 w%dilaury ydr o
;d%sbmgslﬁ\f%%dn%{s 08 by neslinteg {9, |q'%titﬁf§t3nt§h‘é)%tﬁfﬁl&fés @4dation

! ti-
35149, 49 ) TR oy 3 BRI 60 o

dredanasiddiveatomepositic8s detsesidd ﬂedeaureflechvejy oggking an automatic

BB Al AR st e AR IRIATT oBHEVBiseRage ey be
Wdfeddb apusivdf lthWr‘iHaQrﬂgﬂneF&)@ﬁ? t‘drﬁﬁn@@%%hg&ﬁl (ﬂnp\és/fton

trilauryl phosphite, is used i ddi t
@dﬁ%e dlsfefeve to geef Enisher ibsoatingoi c@@pOst% Preferably,

bout 6.0 W %
?ﬁ aury% %{T\? ggeni%hrglgg egedsdfﬁldggwo%m oynt \Mhr&ﬁ(gehvers from
taboLindO%b vprx@mommﬂ 5.6® wt%brﬂ'tthe QAL v Yadaithardstipdsifion.
ivers about 7.31 wt%dilauryl 25 'hydrogen
M%sﬁ}t?t%éfegnw firadsitivespagiagermaw beadder ds ghi areountswhich
t 0 I
9Efers o Sbo0i0D Wik REBRAR 412 Do S LB e e
pea@psrtroonMoﬁuﬂreferredhﬁssrATFeaddummukfage rhé Efeai@meﬂ in an
referre -
A hici o dRER ety ﬁﬁhwﬁ@ﬁpa@oebt@@uﬁa 08 fha ant-
M@@ﬁbd@tﬂ@e @gh‘lpbsltroﬁhq?rﬁs'h}bﬁcﬁg’rﬁ%’ B9m Bsrftr ﬁ%%‘ by mixing

:10. 1 to about nor e pre erre
Fbﬁ ai-weanaddigue compesiiondthetrespiing cprnpalwudnpmatts of the

abo%{dcﬁtﬂ% @3‘?@56%60 TN %%noql dﬁu!:f)rlrfcoartrllnzgj;1 v?s%os&y ma s?arniess steel
vessei ata temperature of from about 75 degrees F to about 180 degrees F
from about 1 to about 6 hours.

_ Op_tional[y't_his anti"—w_ear additive co'mposition also can be used as a top treat.

to a finished lubricating oil compos‘ition.

Furthermore if the orI of Iubncatlng vrscosrty already comprtses elther the acid
phosphrte compound or the neutral phosphite compound then the other
phosphrte compound, erther the acid phosphlte or the neutral phosphrte that
is absent from the ﬂnlshed orl may be added. The amount of the added acrd
phosphrte compound or the neutral phosphrte compound shouid not exceed
0.3 wt% tota! phosphorous in the finished oil. A preferred amount of
phosphorous present in the fi nrshed oil is from about 0.003 wt % to about 0.3
wt%. A more preferred amount of phosphorous present in the finished oil is
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-i5 preferred, the ratio of at |east one acid
phosphite conpound to at |east one neutral phosphite
conmpound is fromabout 1.0:9.1 to about -1:0: 3. 0.

Met hod of Making Lubricating G| Conposition 5 O her.
additives, including but not limted to, dispersants,

desrarapent 6,008 datd about MBb th%JTA m@ﬁ&ireﬁn@dl arﬁ@t@rﬁﬁcﬁ
and foam i nhi bitors may be add he anti -

déilﬁ&ﬂh@@l@oﬁf%@mﬂﬂéhe f'ﬁ@@@f’ |Odé%i f’"ﬁ@i @ipcppt Cb‘i’?%lﬂ%ﬁél%b‘mt 0.1

ng an automatic transmssion fluid (ATF) additive
pacﬁ'age This ATF additive package nay be added to an
oi | of lubricating viscosity formng-a lubricating oil
|ch |s also referred to as a

----- g iNVeiiihsi ti on. Preferably,

ii;“ R%f‘i“%@“”fg&%ﬁ?@m R e AR eyt
divat iating tietaleurfagddiin relativeomptien t iSpecificaty, éhe lubricating oil of

eferre t hi.s ATF, addi tive packa may be added in
it ingean Botf e e ool RRs Brs ifiRgans
atbéhﬁiniés@ﬂs W Pecicetvbaraiid iubﬁééteQ@Ghi L‘r’rﬁ,isli’éietal components

conp05|t|on Most preferred, this AT ditive package

rfagreby dapseasing wear oftheumeting mﬂiaioﬁyriav:ess Tihedubagating oil

ol L MBI b A S0 s

h.-u avoxit BG6 Wil ofitd ambaranddiitive eoapariontdfane prdsent
remai ni ngb Ptl onal conponents of the ATF addjtive
devgidian: ity ﬁEWaH‘%’i-‘p“%ﬁ't"i%i@fdﬁﬁlﬂﬁasﬁﬁté'é‘éﬁntw Gomtains from,

Sébiﬁhﬁ‘b X; €&k Et .4 ‘?’% I% af t{%oérgmﬁéﬁéa@ﬁvé’ttompggigop of the

out rees out egrees roma
preSentabmittloﬁ Hdustq:)refentedoti&i Iugarlteimirsg aihbf thegaresent invention

aq%%léé'#‘%/ﬁpco {lé)a\g‘?c{ t,%ygabfﬂ%q? 13&%@3@?‘&%&?\%3" Btive

R LT 6% thief réstht@lerflibn! Uil aﬁ‘ﬂii\ivﬁgr é’éi@lﬁ@é b&bhposmon will
al read rlses elther the acid phosphite conpound

mptrphe?/snecantaml SLﬁﬁ@ephnOanmﬂmumdiluentén nodie ibehsy to handle
te or

h h
LGB iR RS o VB crl Sp8 S PRI inbiion wi
QohtdTYroRfabeidterts td MOQfW@%tonﬁe bhgaras iged asiugnt and

preferabiy from about 3 % to about 20 Wt%.. SUItabIe organic diluents whlch

can be used include, for exampie soivent refned 100N (l e., Git-con 100N
which may be purcnased from Citgo Petroleum Qorporat_lon, Houston, Texas),
and hydrotreated 100N (i.e., Chevron 100N which 'rnay be purchased from
ChevronTexaoo Corporation, San Ramon, California), and the like. The
organic diiueni preierabiy has a viscosity of about 10 to 20‘c_':8t at 100°C.

Performance Testing

The anti—Wear additive composition of the pr_esent invention .wes test_ed_ for .

wear using a modified version of ASTM D-2882 Test Method, which was

developed to measure the weight loss of metal as it relates 'to erosion caused

by wear. The standard test for lubrication and pump wear properties is ASTM

D-2882 which employs a similar method as described herein. The differences
-17-
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30 phosphite conmpound or the neutral phosphite

conpound shoul d not exceed 0.3 wt%total phosphorous

in the finished oil. A preferred anount of

phosphorous present in the finished oil is from about
0.003 wt %to about 0.3 W% A nore preferred. anount
Hetwben PRe sRirsiak] 86€ e hiddifRe Vdrsibas et obid oﬂ>§ratmg}6t different
fromabout 0.006 wt%to about 0.25 % A no
mféﬁ@ifﬁédzé’ﬁﬁm sHandaie oafh 6{0@@@%!@@%%) antﬂ Hte allowable

VwE}( ﬁgﬁﬁj Urk F wﬁ@t ‘?[%%u{h b res ed%rg%i nv e@&%enﬁr&l—wear -
}eﬁmnitc ﬂmmampmuagmm stmwddae@ram’stemrhﬂ:g\ﬁeme miodifledl). in
| east nmetal surfaces in
QQ}@efﬁ%ﬁ%fot & hseew lpq:@éq s\circyiaded Huprgh e Vigkeysipusap and
ﬁre%ﬁ%féthef PGELE Q@O@ﬁ]ﬁg ARl St 788t For QR8N e rﬂwg and

punps and tra sions to reduce wear an
I e capenads of thequsnperaivegheddrefotesardd attdarehhelctest fo

d f
e aRe M 15T wbnh Bes Teba daitri oS HEIcaR berR Tybrigation
taH satdriveRbIFben! 1w ME&M:%Utérﬁae@&ahshs@ﬁm

wt % of the anti-wear ad dgatlve conposi tion of
pluisk htF) spacdication. theredxdman gllowalde wdightdass t$g1(bn19 of

BRI 58 g UG oo PO PRBSOAREINF G2 botipunlit ot

ctﬁe Wear EquireReits of e DEXRONSEDRta 6 @BEE tadsmidigon fluid
lubricating oil of the present invention contains

AR QB%QIf'CQIIOI‘QJ%%hWBSIQﬂ ASHY 2888 testh d henP EXIREAN®-(I
f

%ﬁ%bfﬁbé{ﬁon g@gﬁg@ﬂee gng 19 Rervfé o@f@mﬁgﬁat.bwg@%@gronws.d

Gpecificationf GMN HU55) maygwpnrdweqeui froeh IH&Ehgtneeniagemct at

y,,to h ndle during shipping and. storage..
?6%’/ e Otﬁqé "5RPT: wear additive conposition will 20

contain from about 1 %to about 40% of the organi ¢

liquid diluent and preferably fromabout 3 %to about

20 sonts casesi tmbaardi-wegaadditiwe tompositioshiveds alsatedied fordts

for a solvent refined 1Q0N (i.e,, . .. =~

MR bt (R R er P s O HES TN ebein to the

RETg 09801 r@@écﬁIreQ‘ﬂm oe Badurd ) Xﬁ%é ASTM'B-130 Test

hydr ot reat ed- N (i.e., Chevron 100N which nmay be
tbﬁgg%ﬂuefhegmhat was developed to measure the stablhty of the :

Iubncatlng oil in the presence of copper and copper alloys (i.e., extent of

' copper corrosaon) In addition to the ASTM D-130 ratmg (copper corrosuon is

measured on a scale 0f1 to 4, wherein a resuit of 1 represents sllght tarnlsh
and a result of 4 represents copper corrosnon) inductively cou pled p[asma

(ICP} measu_rement in the used oil was also conducted. The anti-wear

~ additive composition of the present invention results in copper corrosion of

less than 20 ppm of co'pper.in the used oil as measured by ICP :'and in the
ASTM D-130 test. Using eelely dilauryi hydrogen phosphite as an antijweer
additive in a iUbricating.. Qii compos_ition increases the amount of copper

corrosion (see Compalrative Example E).
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25 ChevronTexaco Corporation, San Ranon, California),
and the like. The organic diluent preferably has a
viscosity of about 10 to 20 cSt at 100C. Performance
Testing The anti-wear additive conposition of the
present invention was tested for 30 wear using a
modi fi ed version of ASTM D-2882 Test Method, which was

d h | it
I B BB PR Fa b e o iSRSl s ambarimests of

T ®iis inyBRiiSRAA@BréRst @ch%ueﬁﬁﬁ@ﬁ?%a%rsas ﬁnﬁiﬁ@%g scope of

D-2882. whi ch enploys a simlar nethod as describ
hi@ednventitine di ff erences -17 between the standard and

the nodified versions inv ating at different
pressures (2,000 psi, stﬁ%ﬁ@%d 1, 000 psi,
nodi fi ed) and the all owabl e rmaxi nrum anount of wei ght

| oss to be considered. an excell ent anti-wear
hydraul ic fluid (twentB2se Blendbzxamplat andard, and ten

hydr g&{rﬁé‘i’ﬁ% %E%égg?ardg :ijt at e(f(k ? ﬁe g‘% %hdresg)l'e %ﬁﬁﬁhe
dotowmgprcessaneats af at&fut\mﬁ\t&agﬂeesﬂf G60alpait tﬂpmoll7§rF5f3<88 wit%
DGR, FiaroBararETdRarser ety 1 Fhadt {300 Wb dnsmugemimide
td1spdrehal poRingiited RAR bghg%\%.dﬂfe' zmvt% High Bogﬂbseé&@oed

better Iubrlcat|on ettér wear

tQ&?éCI@E)MNOEtBlB S wvtlaphieootic andmlmnmrbltol,OB BF vt 6ATRiE

AR, o RuR AR Ber AR Bt bR osis S see
tdveeliiRER M . 27 RS HoaRNinmRStoS, 2. BB% WBRYaifftlibf ement s,
of the DEXRONO-I11 automatic transmssion fluid (ATF)

Jptereiyipeniagmiog i(hgPAhandusnsteasic A8TISB)2882 wiss Durapleos
[ﬁip?(m ' : I11, H Revision,
Aut dmat’i € !'Trwatz@(r%n%slf Ign q:ﬁmllgfgﬁf peci fication, GW

10055) may be purchased from | HS Engineering,. Inc. at
?{tp vwwv | gbal .i hs.com |n _sone cases, the
Y fyggRlongat tQWEB‘FrHB%mISéWWMd &\Tb) wera peeppsed by
[ f C
Sheding IRk, 1 e S0 kB0 ARARIe FR4E0R, 280 ko ¥ohancy

pnetbadtytade (HMB)_@Iirspersanhmea:@ity irtdhex »ﬁﬁilfb’bél:(.tﬁ@ w'lé(ﬁg;ﬁtedf

~ average molecular weight of the poiymer is approximately 350 ,000), 79.63

wi% Group Il 100 N base oil, and 10.02 wt% polyalphaoleﬁn 4 cSt These

: components were blended in a stainless steel vessel at a temperature of

between about 125 degrees F to about 140 degrees F for about 2 hours. The
fi nished, blended o:! had a v:scosfty of approximately 6.9 cSt at 100 C. The
finished, blended oil contained about 0.565 wi% Duraphos TLP with a total
phosphorous content of a‘bout 300 pp.m. The ratio of dilauryl hydrogen
phosphite to tritauryl p,hosphite in the finished oil was 1.0:12.0.

_ Exampie 1

_Four gallons of automatlc transmlssmn fluid blend from the Base Biend

Example above were prepared by mixing in a stamless steel vessel 0. 08 wt%
Duraphos AP 230, a dilauryl hydrogen phesphlte, 0.04 wt% of a thla_dtazole
| | -19- S
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Method is the test that was devel oped to neasure the
stability of the lubricating oil in the presence of
copper and copper alloys (i.e., extent of copper
corrosion). In addition to the ASTM D-130 rating
(copper corrosion is neasured on a scale of 1 to 4,
wdheraitine @4&&34313)(16 d9.8& pt¥ssfihs abbig Elbsdir&)"dd iSdse’blepnd

R S BPOn L B DIAMABAA ADPE] 2 EagtPe Fufor aheut Adiour.

upied fifisheWasw c%'n?é?n&@ﬁgdﬁtt@ 865 W9, S hiira gﬁ % 85 Tagdi WH:éhedellvers

composition of the present |nvention r ts i'n cop
cahaub §i Ghwith dilkers hythagedphosphitd acoppeut 0. ﬁogmt%ltrdah I

SetasRug AR S0 W ahasis mhb2ahs whcaoyers Shtoors
% g1 t;q%ﬁjragéh bh¥&pHite, wtlhtﬁwdtaqiﬂdéghatdu(c,%lﬁt;aﬁ'df'a%ut

i ncreases e anount of ppe corrosi on

othapratin (e fnished eil EY he raio offtitauiyilydvigen eixesppiitedo
AU BRI S e RS B R L n st road 1 any ey

as limting the scope of the invention. EXAMPLES Base

E%tenfd ,g%@ Il e An automatic transm ssion additive
SHRERIERahAT Wes gupbiatasy farwaasgnibiion Leinadhegodified ASTM

Trmgisacedh TRotes DS ool a ?@%ﬁt@%?’ﬁwm

whidhlism pedsog redntaculing b tHed@Mivepessadification.
post-treated with boric acid, 0.28 wt % hi gh-overbased
(HOB) calciumsul fonate, 3.82 wt % phenolic oxidation

i nhi bitor, 6.37 W% am ni gy4@xjedation inhibitor, 0.51
Wt % triazol e derivative, IT37'§W(‘% benzoate ester seal

Serytogéia transmission adfﬂlb‘aertaadtaga was prehahsd Wy Imixing the

FA P s 8 YRS 5 1000
S\ ImehdsuBCIidb differdasi, Hpem woj '1305'|\ﬁ\?\b’b1§!sé(&u5tﬁtr&é’”s

af automatlctransmssmnflwd( were prepared by
[SERERANG PYsEEeatpdodth haric atidv® 98 e‘ftt%n ighaveirbases calcium

ea%%ga 3.89 \F?\R‘VV‘ﬁr@rtb%Wldgﬁon inhibitor, 6.14 wt% aminic oxidation

_ inhibitor, 0.98 wt% thiadiazole derivative 6.14 wt% benzoate ester seal swell

agent, 1.23 wt% foam lnhlbitor 0.42 W% oleylamide 0.21 wt% glycerol
monooleate 0.98 wt% Duraphos AP—230 6.94 wt% Durpahos TLP and 5.04

- wi% Group 100 N dlluent oil.

110 ga'ilons of automatic transr'nission fluid vt/ere prepared by blending 8.14
wit% of the above described additive package with 200 ppm red dye- 2 65 wt%
polyalky[ methacrylate (PMA)- dlspersant vrsoosny index improver (the
welghted~average molecular weight of the polymer is approximately 350 OOO)
79 19 wi% Group I 100N base oil, and 10.0 wt% PAO cST. The components
were blended in a stamless steel vessel at a temperature of between about
125 F to about 140 F for about 2 hours. The finished, blended o:l had a

vrscos;ty of approxnmatety 7. 1 ¢St at 100C. ThIS finished oil contalned about

' O 565 wt% of Duraphos TLP ‘which dellvers about 0.04 wt% drlauryl hydrogen
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.20 nethacrylate (PMA) -dispersant viscosity. index

“inprover (the weighted- average nol ecul ar wei ght of

the polyner is approxi mately 350,000), 79.63 w%

~Group 11100 N base oil, and 10.02 w % pol yal phaol efin

4 cSt. These conponents were bl ended in a stainless
shie@dphitessel akut @, SW ETAENEY ehosﬂgﬂ@eaa et D 082kt %

degrees F to about O degrees F for about 2 hours.

‘ mgrmmuwéﬁedwhmhetﬁtuar%about 8074 wi's sliapry hydrogen

,gﬁlﬁos E'H?g‘ﬁvneé’ ’(2)}J fn%%p@(%rgug %@ﬁﬁﬁtﬂg? bouﬂﬁ_ng@?rp |rt? Itl‘?é‘ﬁﬁghed

teit.afhe pé’tﬁﬁ@l’rmrawﬁ hydrti@nt plﬂ;fspahotlxb trB@bepMsp‘Hﬂ.e indé o
of dilauryl dro phosphite to tilauryl phosphite

i finished ol H’3§h B4, vvas 1.0:12.0. 30 Exanple 1 Four
gal | ons of autormtl c, transmssion fluid blend from

- the Base Bl end Exarrpl e above were prepared by m xing

i Thafiaished |OGSI$SSS$\@IIIaMdeS|eWe@r i@ﬁibittd% u{ing ﬁpﬂwomdlﬁl@d?BSTM

CRohR Wty 1950 g PRars B SUBe fstiducistly MelpSlossiptg o
otvhtchqs abss; r@%emt hiedolRiftolthetsh wérel"t%?)%cﬁi@ﬁﬂ@tﬁ‘ent s

were bl ended at about 120 "degrees F for about 1 hour.
This finished oil contained about 0.565 w % of
Duraphos TLP, which delivers about 0.04 wt%dil auryl
hydr ogen phosphite and about 0.509 wt%trilauryl 5
phosphi te, and about 0.08 wt % Duraphos AP-230, which
del i vers about 0.074 w % dilauryl hydrogen phosphite,
with a total phosphorous d@mple 3of about 359 ppmin

e I

bR AHAREGaRlmissTad Ao Y HepBtel B9RTling the
V\Moﬂnr@hefbbrﬁ[:)oriéhter e ﬂﬁ niﬁgl‘&d; otdr abasit evahoatsed 538 wi% 1000
wear i nhibition usjng the i fi 882 wear
LRBY morts peinics diParent Becl2 veas aa&éﬁtﬁewwe

ﬂlséeﬁla st—t\‘lft,ﬁtég with GorRasgd QQZ{J 9\&%' AGRHHIRE dflcium

I specitication. Anautomatlc

t sutfosvaies 3. %v\a%ctnhenmc pmexcledign mbabltqrr éﬁ@r\et% lByninicaxidation
tlnﬁlbltOI‘ 1.31 wi% thiadiazole derivative, 9.84 wt% benzoate ester seal swell

agent, 0.66 wt% primary aliphatic amine, 1.31 wt% foam inhibitor, 0.45 wt%

- oleylamide, 0.22 wt% glycerol monooelate, 7.41 wt% Duraphos TLP and 5.0

wit% Group 1 100N diluent oil.

Ten gallons of a finish-_ed :o_il‘autOmatic transmission fluid were prepa;ed by
blending 7.62 wit % of the above described additive package with O._Q_Q:M% -,

| Duraphos AP-230, 3.2 wt% polyatkyl methacrylate (PMA)-dispersant viscosity

index improver (the weighted average molecular weight of the polymer is
,apprommately 350 000) 79.16 wit% Group ll 100 N base oil and 10.0 wt%
PAO 4 cST These components were biended ina stalnless steel vessel at a

temperature of about 125 degrees Fto about 140 degrees F for about 2

- hours. The finished, b_Iende_d oil contained about 0.565 wt% of Duraphos :

TLP, which delivers about 0.04 wi% dilauryl hydrogen phosphite and about
0.509 wt% trilauryl phosphite, and about 0.02 wt% Duraphos AP-230, which
-21-
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foll owi ng conponents at 145 degrees F for about two
hours; 51.97 wt % 1000 MW npnosucci ni m de di spersant,
12. 28 wt % 1300 MW bi ssucci ni mi de di spersant
post-treated with boric acid, 3.98 wt % hi gh overbased
cal cium sulfonate, 3.69 wt % phenolic oxidation

N @énversr 9018®w1/§dna&(eyﬂgydrb§emsh6§ém@m a faIPHRPhorous

% t hi adi azol e deri vati ve 14 Wt % benzoat e

ecmréentssaboyr«éﬂ b ppayehbe ratioef dilevry! frwdmgermmrmapbrte to trilauryl

I I | eat
PSRk Ge 35818 6 56 bur panos. TLP and
5,04 W% Goup 1 100 N diluent oil. 25 110 gall ons of

aH_lonatl c transm ssion fluid were prepared by bl endi nﬂM
finigheg 61l wasee\abirted disupaBRIDAIN YSiNG teadRdliedis

?%%Z@Wgé?%s‘#y?he rés R iR té’ﬁ LAl J%E{Eﬁ? cﬁlsaotf% 4 mg,

I spersant viscosity In ex I mprove
welhigh ied-parseinggesuib becertimg todhg BM ofedr lspepibicstior. i s
approxi mately 350,000), 79.19 wt% Goup 111 OON base
oil, and 10.0 wt % PAO cST. The conponents 30 were

bl ended in a stainless st @a%@gel at a tenperature
.of between. about 125 FTo about 140 F for about 2

Hyu esti-wies adidilive pedkape aagquiepatedindadd ing iOsﬁﬁﬁWt%s obtrilauryi

IBRBI S Ginbnds T Poaed i 96 Broes umbbSs 2Rl

dipraanatalp 20 %a% oftlbaHd @Uédrhpbéﬁﬂé@@@ﬁ]png@d of a base oil
phoLFi)hlte and about 0.509 wt% trilauryl phosphite, and

Jrend comogsed o5 abRitAhe% RIFOP3N0 Mwbishdsry berriraerad from

At S I RSB ROR o B 1 4 oo
cStbck Matgich ahapb@bu rhiHaged Ytonh Zitgo Fatrad s ml’drp@ratt@n Tulsa
Iaur é{ghos {,\)é%slnthe finished oil was 1.0:4
o alass Pieel vessbl ofTatient SEANA st BoFRME fo
‘{ﬁlbﬂﬁ/ébhﬁs;?mlfen\gfag g%a@g%dl\e Qlt’z?‘%ZS h SHQ%%P['%BEEhB%rBﬁS in

ite finjshedioflg resul t according to the GM wear
specification. 10 Exanple 3

Example
An antl -wear additive package was prepared by addlng 0. 565 wi% of tr:laury[

phosphite, Duraphos TLP, and 0.08 wi% of Duraphos AP- 230 to
approxrmately 200 grams of a base oit composition comprlsed of a base oll
blend comprlsed of about 87.3 RLOP 100 N (WhICh may be purchased from
ChevronTexaco Corporatlon San Ramon CA) and about 12.7% Cltgo Bright
Stock (which may be purchased from Citgo Petroleum Corporatlon Tulsa,
CK)toa stalniess steel vessel. A ratlo of dllauryl hydrogen phosphite to
trilauryl phesphlte was calculated at 1:4.38 with 359 ppm of phosphorous in
fhe ﬁnished oil. |

_ Ekample ' . : _
An anti-wear additlve package was prepared by addlng 0. 63 wt% of trllauryl
phosphlte Duraphos TLP and 0.42 wi% of Duraphos AP 230 to
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An automatic transm ssion additive package was
prepared by m xing the 15 foll owi ng conponents at 145
degrees F for about two hours: 45.93 w % 1000 MW
nonosucci ni m de. di spersant, 13.12 wt % 1300 MW

bi ssucci ni m de dispersant post-treated with boric

aapgroximalyMe0 biohs eV81Ha8s el cﬁuﬁ‘uﬁs‘rﬂs@g 4 }B%@ﬁa Badé oil

wt % phenol i ¢ oxl dation inhibitor amni c

| oiele@aitq%rrlpnaaaimftﬂbput 87.8 RLOR 34 Ni (whichzohy béarurebasarsfrom

S MDA ot o Mo B AR P2 Ol o

w%ckqmmranmgleae suréRaseMranyCieioPeolRaaetatpraiiot Tulsa,
%&3{;%%5 TLP and 5.0 w % G oup 1100N dil uent oil

56 siedliRpstled: tio ehllaal PdrogenaosBtR o
f{rﬂ‘éLﬂ'y scr | Egﬁ\@ﬁ%laﬁate%%tbll £ %q'vﬁg} %1%58?4 }%20%fph5,:b%s in

above tive package w

Dinediptigheddil. 230, 3.2 wt % pol yal kyl met hacrylate
(PMA) - di spersant viscosity index inprover (the

wei ght ed- aver age nol ecul ar wei ght of the polyner is

approxi mat el y 350, 000), 7%%%% Goup Il 100 N base

oil and 10.0 wt% PAO 4 c €se conmponents were
bri\@ ROEVe 3aiid§t\f§| packege yaseprepersthby addiagF050 wt% of trilauryi

egr ggerﬁra?:Thogb@;ﬁ f%%ﬁ]og?gw fell):wtaﬁpgg '2éfpg‘hded

mﬂprommaiely@d)oagmms dF. é@és%%:@ﬂhp@b‘tﬁ@ﬁ Refmp rfgea’ ’of ARl
iﬁ ers about 04 wt % di | aur dr ogen hite

A EBRPSeY 66 bQ R 1.3 13 Lo OV e Demy Ea guEthased from

o PO o ABHE1 AL R T 0 o
deiack fwhish radobe paichagpirof €itgatParaddurtliCabidtion, Tulsa,

O RGBSRt el Bt il idbosen Phsabrite to
aniabiARds it WBSLalchlitgl bi 9. M}g ét42 . %g%cag%,@%m in

D2882 wear test. The results o

- \WR¢ fRishpdsd. of 2.4 ny, which is a passing result -

according to the GM wear specification. Exanple 4 10
An anti-wear additive package was prepared by adding

0. 565 wt % of tr| I auryl Examgfes

-_An anti- -wear addmve package was prepared by adding 0. 40 Wi%: of trilauryl -

phosphlte Duraphos TLP and 0.59 wt% of Duraphos AP-230 to

‘approxnmately 400 grams of a base oll compos:t:on compnsed of a base oil

biend compnsed of about 87 3 RLOP 100 N (which may be purchased from
ChevronTexaco Corporatton San Ramon CA} and about 12. 7% Cltgo Bright

- Stock (which may be purchased from Cltgo Petroleum Corporatton Tulsa,

OK) toa stamless steel vessel. A ratio of dliauryl hyd rogen phosphzte to

trilauryl phosphlte was calculated at 1:0.63 with 649 ppm of phosphorous in

the finished oil.
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- oha& pii% éoarg inhibitara g5 wish popamide whIECA 8

phosphite, Duraphos TLP, and 0.02 w % of Duraphos.
AP-230 to approximtely 200 grans of a base oil
conmposition conprised of a base oil blend conprised

of about 87.3% RLOP 100 N (which may be purchased from
ChevronTexaco Corporation, San Ranon, CA) and about

12. 7% Citgo Bri ght gonBARKT MV ESANMPBYESE purchased
fromdC tgo Petroleum Corporation, Tulsa, OK) to a

~stainless steel vessel. Aratio of dilauryl hydrogen

phosphite to trilaug phi cal cul ated at

1:8.34 with 314 ppm 9@%’2’%@%@%@# the finished

oAt auﬁiﬁnﬁxﬂmﬂrs&n@s:ﬁn eamltlve\mlkagd avdsi meppmddagg mlmg the

pr epar ed addi ng, 0.5 % 0 |Iaur osph

BaliGiG sommsheatnBoabat obh daotent b shosbds.BdRiBs! 5388w
aﬂﬁioomwmcﬁio‘éué’&ﬁm%é@spgrs%tb% F4Q4t5% @9@7@ b@shocmlmrde
conprised of a base oil ~ blend conprised about .

Riigpersont NS(t«t\matﬂd wﬁh u@ecwrd: a2 wt Yortogh pserbased calcmm

T nd .about
SRR S5 Vb GBROR: bR Ry P 5 Yok BudEPaagen
thl@ﬂoP@tﬁ‘D'IN%ftTﬂéhﬁ@@eﬁva% 6131 Bénzodbste? seal swell agent,
a, stainless steel vessel. A'ratio of dil auwﬁ/éﬁ,hy rogen

Rad7 20 W

ifodfigt iR oies PR cROHS FA0 Nl ol Sackage was

prepared by adding 0.63 w%of. trilauryl phosphite,
ra 59 LP nd042 wt % of Duraphos AP-230 to -22
BT aaleny of ButogialiesTensTas RS WeE0RsPeTed BK bionding

$ I
R T8 O s e pabkand, R RRTRINARH rpinBE Ao Ton -
Cispessainti maos@gi mdﬁmmro@k)(tmwe@bteﬂ averagéo@legalar weight of

e Pibash aPp ey 3o P0af Yok Wk cfoli1p8BLbase o

.%In@ei() YAFEPAOM E8LI Phe@lcomipoRBhts wEXAsIEE8H RIY SRIIESS steel

Vessel_ at a temperature of between about 125 degrees F to about 140
degrees F for about 2 hours The finished, blended oil had a viscosity of
approxmately 7.0 cSt at 100 degrees C. The finished, blended oil contained
about 0.565 wt% Duraphos TLP which delivers 0.04 wt% dliauryl hydrogen
phosphlte and 0.509 wt% trliauryl phosphite, with a total phosphorous content
of about 300 ppm, The ratio of dilauryl hydrogen phosphlte to trllauryl
phosphrte in the flnlshed orl was 1 0 12.0.

Using the mod'iﬁ'ed ASTM D2882 wear test, the resul’rs of this finished oil were
failing with a weight loss of 13.9 mg.

Comparatzve Example B

Four ga[lons of ATF from Comparative Example A were prepared by mixing in
a stainless steel vessel 0.11 wt% Duraphos TLP, 0.04 wi% of a thradiazole
derivative (Hitec 4313) to 99.85 wt% of the above described Base Biend
Example; these components were blended at about 120 degrees for about 1

- 24 .



10

15

20

25

30

trilauryl phosphite was calculated at 1:1.31 with 645
ppm of phosphorous in the finished oil. Exanple 7 10
An anti-wear additive package was prepared by addi ng
0.50 wt% of trilauryl phosphite, Duraphos TLP, and

.0.51 Wt % of Duraphos. AP-230 to approximtely 400

gh@ans T¢1fe fmrﬁmﬁorbbdmtamﬂa&idjit Or67<50m% io$ Edirgphas 'ﬁlaB ewh[ch
oi | g rJ sed of about 87.3 RLOP_100 N}
n%d*vse @5 4 e diatng Ay dengan shm&@&%@p@ﬁm oH"alS’é{h

Whrt%rt@ﬁ%@? as%rﬁ; %L/% Qaréjt‘éﬁt 5 et Pgﬂ-@a%ﬁ@%rsbed oil.

be pur rom G tgo
drhépta‘tlatdf@kiaum hydroge@iphosphite & tilaurglsshastphét ivdsstirished ol
A ratio %6 di  auryl hydrogen phosphite to trilauryl
p‘ﬁ%%ﬁ)‘r(rl‘l was calculated at 1:0.89 with 642 ppm of
phosphorous in the finished oil. 20 Exanple 8 An

anti-wear additive package was prepared by adding 0.40
vwi%!@ihet moldéflﬂdy“i\STb{fB @)@Qq wear st dpraesuttsrof thadinghed oil were

ﬁﬁ@ approxi mately 400 grans of
%%mogt %orrprl sed of a base oil blend
corrprl sed of about 87.3 RLOP 100 N (which may be

purchased from 25 ChevronTexaco Corporation, San
Ranon, CA) and about 12.7% G tgo Bright Stock (which

may be pur chased fro&r HFEE é)rjn %Corporatl on,

Tulsa, OK) to a sta . Aratio of

din anti-wieahpdditige papkagpivat @réparet by aidr?rg omﬁ}e iof erilaury!
s calcylated a m o or ous’

SRS B thBReS TLPI 818 Db up e omh AR

CopRRiAbtee 458 @'f@ﬂns dﬁa"ﬁhs@%%ﬂ?ﬁb@srﬁé@ﬂéﬁﬁg%@ Bf a base oil

addi tive packa was prepared m Xi n
mn%wmgrlseﬂm tS73 wa%d%toagl@t)ddqme:sm Ray be mivohdsed

R R 5P RS MRS I 127
Citgo Bright Stock (which may be purchased from Citgo Petroleum
Corporation, Tulsa, O_K) to a stainless steel vessel. A ratio of dilauryl
hydrogen phosph_ite to triiauryl phosphite was calculated at 1:0.41 with 650
ppm of phosphorous in the finished oil.

_ | Comparatrve Example D . ,
An ant:-wear add:tlve package was prepared by addlng 0.19 wt% of trrlauryl
phosphlte Buraphos TLP and 0.74 wt% of Duraphos AP-230 to

: approxrmately 400 grams of a base oil composition comprised of a base oil

blend comprised of about 87.3 RLOP 100 N (which may be purchased from
ChevronTexaco Corporation San Ramon, CA) and about 12.7% Citgo Bright
Stock (Wthh may be purchased from Citgo Petroleum Corporatron Tulsa
OK) toa stalnless stee[ vessel. A ratio of drlauryl hydrogen phosphrte to
trilauryl phosphite was calculated at 1:0.25 with 648 ppm of phosphorous in -
the finished oil. N
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- di spersant post-treated with boric acid, 0.28 w % hi gh

over based cal cium sul fonate, 3.82 wt % phenolic

oxi dation inhibitor, 6.37 w% am ni c oxidation
inhibitor, 0.51 wt% triazole derivative, 6.37 benzoate
ester seal swell agent, 10 1.27 wt % foam i nhi bitor,
2.55 wt % pol yam de of TEPA and | SA, 7.20 wt % Dur pahos
TLP and 5.01 vvt%Group 1 100 N diluent oil. About 17

gal | ons of autonati c%!lﬂiﬁﬁih_‘@@_mwi_d wer e prepared
| % |
O BRI Bt s NS LR EOHENE: F Rercs

\A%Qeeltb)appmnate]mﬂmgre(rhbgf Wa@latcﬂdcoam%m comprised of
nol ecul r wei ght of the po i S _approxi mtely

oA Dlepg @mW@a@gtJﬁT BouohiRbade 101N (whit may be

e T e T
dBolle Qit Begi][lt@i_sclﬁ (\gmcglkum%béﬁﬂrchkﬁ@gé&ﬁn Elfg@rP?thﬂQ?m

| e enae a a VI SCOSI (0]
Sotattation: niise O3 oS stainiaes sies yestad @trom@nauryl |
O L NS B PR PR . o
lauibhphosaiTiless b ewEri it 550@pm of phoduorgls phbsisted ofl

with a total phosphorous content of about 300 ppm

- The ratio of dilauryl hydrogen phosphite to trilauryl

phosphite in the fi ncgg@réﬁi\)e é;eq: 12.0. 25 Using
the nodified ASTM D2 wear tes e results of this
Aanthweapaddities packagei was wapared Bwiaghiing 682 vaits oBtritauryl
I I | ons fATFfom
Rlos iRt BibnSs HOW doofothefabafBic oS i fie L
sompnsleee cshﬂnisedeﬁebbuﬂsﬂ.r/m%@lpm@@ hiePmdy: 8 Wt %
of t hi dlaég rlvatlve(Hltec 431) to 99.85 wt %
Borefinecd BonECheton seacagetashiion Sagxaam@, GAvesnst about
152
abz’ﬁ?““@b?i S8t effch flaydRoblchaled FaPERGS piefiploum

| @omanw%Toﬂsa@@pmeﬁlrﬂessx\ﬁeehveMI | Viee eoﬂmﬁb%nw\ﬁfere

0
h&% ¥$r Jyp%ﬁ% teli?hOS p&", 21 a nnqlpgra?gr% c\Jll\"t frgr;a ralblozf}%J ‘rl 50 Fto
about 140 F. A ratio of dllaury! hydrogen phosphite to trilauryl phosphite was
calculated at 1 0 12.0 w:th 700 ppm of phosphorous in the finished oil.

PERFORMANCE RESULTS

_ Examgle , o
The composmon of thls example was evaluated for wesght ioss accordmg to

ASTIVI D-2882. The welght loss accordlng to modified ASTM D- 2882 IS

-24mg

Examgle
The fm:shed onl was evaiuated for wear inhibition usmg the modlﬂed ASTM

D2882 wear test The results of the test mdlcated a weight loss of 0.6 mg,
which is a passing result accordmg to the GM wear specification.
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phosphite, with a total phosphorous content of 358 ppm
in the finished oil. The ratio of dilauryl hydrogen
phosphite to trilauryl phosphite in the finished oil

5 was 1.0:12.0. Using the nodified ASTM D2882 wear
test, the results of the finished oil were failing
with a weight |oss of 14. Zyghhi&gnmparative Exanple C
An anti-wear additive package was prepared by addi ng

of bfigisbed pil was euaiyated feroupar inbibitonr uging thennedifieddAS TM

) P- . ximat el y 40
28 ek st TSI ol 3 in B RS RL UBlcBy Yostl 2.4 mo.
owvhich % blpasdingoapult sesbrdihgababe GM vwkamsyeRcRid®0 N
(whi ch may be purchased from ChevronTexaco
Cor poration, San Ranon, CA) and about 12.7 wt% Citgo
Bright Stock (which may be purchased fromCtgo |
Petrol eum Corporation, Tulsa, OK) to a stainless
steel vessel. Aratio of dilauryl hydrogen phosphite

to trilauryl phosphite was cal culated at 1:0.41 with
650 20 ppm of phosphor ousi:l)—(ﬁﬁﬁi%ifi ni shed oil .

QuTEpesTapo3tRorsBIR Exdi ' o e
was_p b ed by addi ngﬁl%.%‘é \l?\f%‘}oﬁgt;edﬁrgﬂ:gwe?l&ﬁ + The

r epar
&%W@f@, teplirespited imadb rating Ovithva woseesfirabionagdospm of
%Réeﬁﬁll thQ U%é;d%ﬂ_pr oxi matel'y 400 grans of a base oil
co

osition conprised of a base oil blend conprised
of about 87.3 RLOP 100 N (which may be purchased from
ChevronTexaco Corporation, San Ranon, CA) and about
12. 7% Citgo Bright St ockE..&WIﬂiQJﬂﬁrmy be purchased from

AR T BB ) e B fol Bars? Rypiogenne

st ai nl ess steel vessel'.

PO I 438 test BBulted Insairthlrafing sythizt eonsmtratibe of atfsh af

; 5 wth 648. ppm of phosphorous in. the finished
é?igpgr-'ﬂ\é\ﬁ? . iﬁgr ative Exanple E

Example 6
The composition of this example was evaluated for copper corrosion. The
ASTM D130 test resultéd in a 1a rating with a concentration of 8 ppm of
copper in the used oil. '

Example 7
The composition of this example was evaluated for copper corrosion. The

ASTM D130 test__reéu{ted in.a 1a rating with a concentration of 10 ppm of
copper in the used oil. ' | o

_ Example 8
The composition of this example wa]s“ evaluated for copper corrosion. The
ASTM D130 test re.sult_éad' inaila rating With a cohcentr_atioh of 14 ppm.of
copper in the used oil.

COMPARATIVE EXAMPLES
-7 -
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An anti-wear additive package was prepared by addi ng
0. 88 wt % of Duraphos AP-230 to approxi mately 1000
grans of a base oil conposition conprised of 5 a base
oil blend conprised of about 87.3 wt% RLOP 100 N

(whi ch may be purchased from ChevronTexaco

Cor poration, San.Ranmon, CA) and about 12.7% G tgo

Bri ght St ock (whi ch nay be purchased from G tgo
Pet rol eum Cor porat i &fﬁ“_%ﬂm%éa st ai nl ess

St l?@l:oﬁh?é%bn oftHi r@lekgm?yle flhb %‘&élu d“ﬁg?' W&?ﬂ dB%%éIgéBrH fhg to

to trilauryl phosphite was cal cul at
neSTR D+4882u r'@lle whighp lisseadeerding femoyifisidt AS TBUIDHB8206

h t Ex le F
A 2R =i o=t Bros B2 OREy Rl ns e Rea by adal ng
1.32 % of trilauryl phosphite, Duraphos TLP, to

approxi mately 6800 grans of a base oil 15 conposition
conprised of about 8ktowpgative Exemmlg @hi ch may be

e T TR Y R TS
PAS TMaB-@d3Lr ameCvtight fosk rmekerding fompafiati ASTMTDIZBRD is
tai nl ess steel vessel. The conponents were

to a
%%Hé&la'ﬁ PQ%HF’BR?%?@ GM Wearsredficaiopenper at ure of
fromabout 120 F to 20 about. 140 F. A ratio of
di l auryl hydrogen phosphite to trilauryl phosphite was
cal cul ated at 1.0: 1200mpdrhtivi©Bxampieo€ phosphorous in
fini shﬁd oth PERFORMANCE RESU TS 25 Exanple 1 The
L'gl'?p%%l“l’?% PRLPT 1 eXaRpgpves QuRluaipd fonseRPe s Rsight The
| ASEM ALY @ishek
according to m%????ggﬂgg ﬁ%ﬁééggzﬁgowrgmmh@on%? "0 05
mpllfﬁ’éinftﬁﬁlll§ﬁé@l10| | was eval uated for wear inhibition
using the nodified ASTM D2882 wear test. The results
of the test indicated a weight loss of 0.6 ng, which
is a passing result eeffyaiatig E%mb@@l\ﬂ wear

si_plem fication.
e composmon of this example was evaluated for copper corrosion. The

ASTM D130 test resulted in a 1b ratmg w:th a concentration of 23 ppm of

copper in the used oil.

'Comparative Example E

The composmon of this example was evaluated for copper corrosion. The

 ASTM D130 test resulted ina1a ratmg with a concentratron of 26 ppm of

copper in the used 0||

Comparative Example F

The composition of this example was evaluated for copper corrosion The
ASTM D130 test resulted in a 1b rating w1th a concentratron of 4 ppm of
copper in the used oil. About twice as much of the Duraphos TLP compared

to Comparatrve Example A was used to obtain this copper value. However,

. Comparative Example B shows that i lncreasmg the level of Duraphos TLP

compared o Comparatlve Example A does not s:gmflcantly lmprove the anti-

-28 -




-26 Example 3 The finished oil was eval uated for wear
i nhibition using the nodified ASTM D2882 wear test.
The results of the test indicated a weight |oss of 2.4
ng, which is a passing result according to the GM
wear specification. 5 Exanple 4 The conposition of -
toesr repanties, nadotty BbtrplaeativiecE xamnplesrA and raafanled thdnvear test
10, ASTM D130 test resulted in a 1b rati %
oWt sinilaawaightdess pReERIENahe Sspapar aFI"?I%

n,Af this exanpl e was
:égigueat %%E?h%g%%gfégégrgr“é% on. The 15 ASTM D130 test
resulted inalbrating with a concentration of 4 ppm

o RIS P A B oG T AET Pl
Thema4@ ittt Bk ?Qrttr\%sl’forhﬁ{ﬁé‘ st ah8 s@o%é‘ thaérebf gmw §licra

concentration o copper used o
Hivaitations Bhokils b@n‘pp@md ahard mdmaéecwathrgl@maﬁed Clalms
eval uated for copper corrosion. The 25 ASTM D130 test
resulted in a la rating wwth a concentration of 10
ppm of copper in the used oil. Exanple 8 The
conposition of this exanple was eval uated for copper
corrosion.. The 30 ASTM D130 test resulted in a1l a
rating with a concentration of 14 ppm of copper in
the used oil. COWARATI VE EXAMPLES -27 : :

Edy@ukibe
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Conpar ative Exanple A The conposition of this exanple
was eval uated for weight |oss according to ASTM
D-2882. The wei ght | oss according to nodified ASTM
D-2882 is 5 13.9 ng and does not pass the GM wear
speci fication. Conparative Exanple B The conposition
of this exanple was evaluated for weight |oss
according to ASTM D-2882. The wei ght | oss according
to nodified ASTM D-2882 is 10 14.3 ng and does not
pass the GM wear specification. Conparative Exanple C
T n of this exanple was eval uated for
Eﬁdé%@gﬁkéﬁ’o The ASTM D130 test resulted in a 1b
rating with a concentrati on of 20 ppm of 15 copper in
t he D The conposition of
1th)ﬂ§#§r}ﬁ(§~%radd|§‘5’é@&§ gt%ﬁ&%%ﬁpper corrosion. The
ASTM D130 test resulted ina l brating with a

ngntza{é@e%op&eo;mdzghog@ﬂag%fngg%drhcopper in the used

nparative e conposition of this
ex dhp| et gast encanevirabehdsphitecenspraundicandogheasein teneatio aSto (b)
D130 t%ﬁo,{,%ggutqe@jmﬁt@ag&,tggtf@g w th a concentration
of 26 ppm of copper in the used oil. Conparative
Exanpl e F The conposition of this exanple was

2.evatHdabRwbar a@@iﬁ@rcoﬁﬁbélﬂﬁi %ﬂ cldife 1, AMEMIPIREO 48P tphosphite
resulted jn a 1 rating with a concentration of 4 ppm

of csmpea%'éﬁhvﬁmﬁ@ywewgsm phoseheit twi ce as nuch of
t he Duraphos TLP conpared to Conparative Exanple A

was,_ used to ai n this copper. val ue. Howeyer,

3. CorTpheteT BRI oM BOSHELR! 2. MR iSSP i insabal/airogen
of phugge asdidik{? hydregaapiesphie. Conpar ati ve Exanple A
does not significantly inprove the anti

4. The anti-wear additive composition of claim 3, wherein the dialkyl hydrogen

phosphite is dilauryl hydrogen phosphite.

5. The anti-wear additive composition of any one of the preceding claims, wherein

the neutral phosphite compound is trihydrocarbyl phosphite.

6. ~The anti-wear additive composition of claim 5, wherein the trihydrocarbyl phosphite
containing component is trialkyl phosphite.

7. The anti-wear additive composition of claim 6, wherein the trialkyl phosphite is

trilauryl phosphite.

8.  The anti-wear additive composition of any one of the preceding claims, wherein
the ratio of (a) to (b) is from about 1.0:10.1 to about 1.6:1.0.

8. The anti-wear additive composition of claim 8, wherein the ratio of (a} to (b) is from
about 1.0:9.9 to about 1.0:1.6.

-30-



-28 wear properties, as both Conparative Exanples A
and B failed the wear test wth simlar weight |oss.
Accordi ngly, Conparative Exanple F would be expected
to fail the wear test as well. 5 It is understood that
al t hough nodi fications and variations of the invention
can be made w thout departing fromthe spirit and
scope thereof, only such Ilimtations should be
i mposed as are indicated in the appended clainms. WHAT
IS CLAIMED I'S: An anti-wear additive conposition
.10(:8;mfei itivgsar é&diti\&tcoh@asTiOMﬁB:Iéiﬁligjwmbﬂﬁrpﬂhbtrﬁio&ﬁmagqcl (tsh;is from
. at ast. ope neufral phosphite conmpound; an
mhé%@Fh+§%§tP§$?gqé#£Pa) to (b) is from about
1.0:10.7 to about 2.0:1.0. 2. The anti wear additive
co L f f ibm 1. wherein the acid phosphite
'Héoggggh%nﬁgogfﬂﬁ%%ﬁggf ?P”ﬂ@%rogen phosphi te. The
anti-wear additive conposition of claim2, wherein the
di r Vi r : [t.e is dial kyl hydrogen
phgéghggg%gfhe$%gFg%?@?ﬁggﬁﬁgggitive conposi tion of
cl dbim 3t leapaaneinsutrdl@hdspiitk gpmhguendogen  phosphite is

di liaur b, J%eBRER UQ&&Q#I 4 9 The anti-wear additive
coég%sipién SP anggohe 0 J?he preced&gg1clains,

wher ei ﬁvhefqiféthﬁéyﬁ%ratigmﬁjm {ta iscfenmpa i0510.7 to about 2.0:1.0.

tri hydrocarbyl phosphite. The anti-wear additive

conposition of claimb5, wherein the trihydrocar byl )
12ph5§'ﬁﬂvtfr@at'r@owt eanostior GeprRsRieato pigim A apierein i a§d iphasphite

7. chhgoait ik aWRAErcREsbyt HydRogeR PRSIt on of claim 6,
wherein the trial kyl phosphite is trilauryl
phosphite. 8. The anti-wear additive conposition of

13?n)7l'h©ﬂ&brig&tirid16il péREEHioACcebRingBto AIfI m’B Whetdi® tHeadiihpdroéarbyl

a). to i s, from aho .0:10.1 to about 1.6:1.0. 9.

Thi’y%llrr‘??igr-' %\%%Ph' a.atq?%ti's}"[%q%ﬁ%%\ Qq]o(%ﬂh'@f claim 8, wherein
the ratio of (a) to (b) is from about 1.0:9.9 to

' 14§b%g IL?brigétiln'g(idil composition according to claim 13, wherein the dialkyl hydrogen

phosphite is dilauryl hydrogen phosphite.

15. The lubricating oil composition according to any one of claims 11 to 14, wherein

the neutral phosphite compound is a trihydrocarbyl phosphite.

16. The lubricating oil composition according to claim 15, wherein the trihydrocarbyl

Pphosphite is a triatkyl phosphite.

17. The lubricating oil composition according to claim 16, wherein the trialkyl phosphite

is trilauryl phosphite.

18.  The lubricating oil composition according to any one of claims 11 to 17, wherein
the ratio of (a) to (b) is from about 1.0:10.1 to about 1.6:1.0.
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10. The anti-wear additive conposition of claim9,

wherein the ratio of (a) to (b) is from about 1.0:9.1
to about 1.0:3.0. 11. A lubricating oil conposition

conprising: (a) at |east one acid phosphite conmpound;
(b) at |east one neutral phosphite conpound; (c) an
oil of lubricating viscosity; and wherein the weight
ratio of (a) to (b) is fromabout 1.0:10.7 to about
2.0:1.0. 12. The lubricating oil conposition according
to claim1l, wherein the acid phosphite conpound is a
di hydr ocar byl hydrogen phosphite. 13. The | ubricating
oi | conposition according to claim 12, wherein the

di hydrocarbyl hydrogen phosphite is a dial kyl

19y ditedenicplimgsgiiltiotmposifigh actiedinguiordatrattiBngherin the ratio of (a} to (b}

21

23.

24.

25.

co I aim 13, wherein the dialkyl
hygyggg%bggﬁgggﬁtgé&?%ﬁ§|I%uryl hydr ogen phosphite.

15. The lubricating oil conposition according to any

' 200 n efh‘éflutﬂcéﬁ |!Jc%n{ﬁvgsdﬂodf! a%ﬁ{ r% EE clatlrﬁ 9 Qn\ﬁllrgf%ﬂltt‘gﬁgﬂé Bhtat) fo (b)

onpound tri rocarb
Iubﬁﬁ@ﬁﬁbﬁ§1d?$1@b#$b%19+ accordlng to claim 15,
wherein the trihydrocarbyl .phosphite is a trialkyl
phosphite. 17. The Iubrlcatlng oi | conposition
ac é‘omaiihﬁa of palingamantsweayrddibye Pagkage FeBRNISINY: phosphi t e

s trilhidhylat MRsRREtRId pRosphlte doHPblfWitA%atOkhst one neutral
conp05|t|on according to any one of clainms 11 to 17,

wher ei RNOsPRite pPRYINGFanda) to (b) is from about
1. 0: 10whetein ﬂ:b%ﬁo &t ﬁe]ach &H&phl@@orhpthfnd Galthdgeidl phosphite

conp05|t|on 18 ein the ratio
of (a) ?@pTﬁﬁ ﬁ@“ﬁgg “13%“§2§p& about 1.0:1.86.
20. The Iubrlcating oi | conp03|t|on according to claim
19, e atlo s from

o TEE b0 b T Bt y-hlr Sy neclon SRAARG 4, paim 21,
ant whmmm theed datipi ofethpaadid ginosghiter canpugnd no xtha gheatral ehsdphite

one %F&ﬁh@ﬁ% abgutclgdr}g&‘t‘?odaé’%uﬁ hedfo! east one neutral

phos conpoun

The method of making an anti-wear additive package according to claim 22,
wherein the ratio of the acid phosphite compound to the neutral phosphite
compound is from about 1.0:9.9 to about 1.0:1.6.

The method of making an anti-wear additive package according to claim 23,
wherein the ratio of the acid phosphite compound to the neutral phosphite
compound is from about 1.0:9.1 to about 1.0:3.0.

A method of making a lubricating oil composition comprising:
sequentially or concurrently mixing an oil of lubricating viscosity with at least
one acid phosphite compound and at least one neutral phosphite compound;
wherein the ratio of the acid phosphite compound to the neutral phosphite
compound is from about 1.0:10.7 to about 2.0:1.0.
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wherein the ratio of the acid phosphite conmpound to

the neutral phosphite conmpound is from about 1.0:10.7

to about 2.0:1.0. 22. The nethod of making an anti

wear additive package according to claim?2l, wherein
"the ratio of the acid phosphite conmpound to the

neutral phosphite conpound is fromabout 1.0:10.1 to

about 1.6:1.0. .23. The nethod of making an anti-wear

addi ti ve package according to claim?22, wherein the

ratio of the acid phosphite conmpound to the neutra
2€phos]fﬂei method ofimakingl ai lsbrfcating ednopitsitibn GrSording ¢to abiouRs, wherein

. 2 I\ - . .
acii'e Pior o i Rkl TorBRONTS B s80M ghEBhrs cpound s
r at ifeenoabatth é. Oa’dJi ‘dtoml)oetphﬁiﬂé) conpound to the neutral
phosphite conpound is fromabout 1.0:9.1 to about
1.0:3.0. 25. A nmethod of making a lubricating oi
27 onpldi metbed ebmmpking iarighricstingueamasitivy aceordion iueleiengf.ywherein
M XiRg r AR d? ithe ﬁéld gHngﬂhﬁé‘tcb@Qoleg%C}ﬁ% h¥uthd ghoﬁmté %&%Pound is

one acid oun east One neutra
phosTam ?@%61@{%‘@&?@““%%@ n the ratio of the acid
phosphi te conpound to the neutral phosphite conpound
Is fromabout 1.0:10.7 to about 2,0:1.0. 26. The

28yet NG BetheriRf Mgkiag pUricating ?@nr@aw&@@mr@ﬁg la-elaipy 2 hgvherein

t o Ghé@dlio 29 tha\a&d 9h6bphtt@ Rompbir 0fthd ReutAf pRodpRRS BHhpeUNd is

ound t tra osphlte compound is from
abo foma gﬁb% %§BWU{ 6 1.0. 27. The nethod of

naklng a Iubrlcat|ng conp03|t|on accordlng to claim

the ra he ite co
%tﬁﬁﬂf 9 re;S‘HS'E hwiaer %fag&omgon e G Bfcatng
E % rcatmqﬁ 80!8?0 g'ang one of
Iubrlc ti 8 np03|t|on accordlng to claim 27, mhereln
the ratio of the acid phosphite conpound to the
neutral phosphite conpound is fromabout 1.0:9.1 to
about 1.0:3.0. 29. A nethod of reducing wear of netal
conponents conprising lubricating contiguous netal
conponents with the lubricating oil conposition of any
one of clainms 11 to 20.
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