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ADDI TI VES AND LUBRI CANT FORMJULATI ONS FOR | MPROVED
CORRCSI ON PROTECTI ON TECHNI CAL FIELD 5 The fol | owi ng
di sclosure is directed to lubricants, |ubricant
conpositions and additives, lubricated parts and
engi nes, anﬂDMTMANQILUBﬁf[CﬁW %ﬂf{(f ts to
provi de i nprp@gql\pm()m@m ma@
BACKGROUND 10 Envi ronnent al concerns ave ed

CaECHMNERCAETfRIDS to reduce the CO  hydrocarbon and
ni trogen oxide (NOx) enissions of engines,

part i céibafotlowine disclaspreds dirented griutricants, elnl@mﬁﬁtsco‘m#ébinaﬁs and
db@Ehlese th r urrent | used to
Fnates RBNARY pens 45 ShellE! 4R R0l Bt i i e eears to
eRfoyidedmproyed prirfosmance mbyirstegmosphleawn as exhaust gas
recirculation or EGR ECGR reduces NO em ssions 15 by

i nt roduci ng non-conbusti bl e conmponents (exhaust gas)

i BASCKGROZIND ne conbustion chamber. The

non- c on reduce the peak flane
teme%éhglh% anﬁﬁg ﬁ'@ c!"éjefx‘lbcmftﬁ‘l“%@ﬁ@iﬁ? tndieiiues dhealCO,

r extiesiton afd M@rogeni esidoNNO,$ éh@i?d:(ﬁiéegf k%)‘ngm@soobdrﬁ&lgrﬂze of
efore it is returned to

Coé-ﬂ(il SS’ggrll%'H M Frnessych asediesshengines. éﬁmlenethmimre currently
gesed tatddoce AH chidsions. Bﬁ@'mmg&' tPfedfce thd g]?llSél@ﬂ‘; og Qlese]

em Ssi or]?]ﬁevel Wi | e reducing NO, em ssion
SSPEERE wgﬁ@,eﬁlggstl 3¢ Fecirseationeor| EGR | EGBfredudey Naxjdmissions

Slhyl iﬁlﬂﬁdl@?ﬁ'gdl@ﬂ-ﬁ:&%&ﬂlbﬁ%gmpaﬁénﬁ )ﬂ'ﬂgst%ﬁsr) mt e%hgﬁnggéégustmn

the lubricants circulate

mpgs; e npngombysihid ¢anepons radase mstpadﬂd flahe tknipefature and
| it JeQidel 100 n coo) ed. EGR
equi pped di egier}llrl a{éﬂg})‘%&e@lb%%ﬁu b&’g'SF‘BPS F&fhl’iv‘ﬂgby
PHRE Bis sexhansb Rasebefoieis i reg;reetgtme;etdngineg A Qoolkr combustion

RN RaBi PR B et ! SRUBC P bPORY vl BlANO,

feﬂm!ismndp\@étors to.reduce. NO, . .generati.on;. rate shaping.

25

- 30

35

» eme%%ﬁé&uﬁ:ﬁl l\ﬁ%{]%%gs(}c%g gﬁ%gzgyf ;])]gfb?gglg?: Jggl@pﬁghe levels of

é‘i@e&!ﬂ slfori oxtide (bs‘ggé-temb Usids gdcﬂ);dWe g}?‘a E‘xghrﬁ the  Jubricants
R T L

duhﬁcatll’fgl aﬂ@orr@&md@tslf&russ #f @oYREGR eg(xﬁ@:&é& ﬁ%sél%}{glnés of

unburn(gt drg (gr bons, carbon nobno
oxi de andtHELS br@“@mg@mlaﬁlw amd\@mdg)istnmmgmuhm to

pRIVIdRr anl EarlyN\GosRNEH tHE enSikD W husPive; use of a pilot fuel injector(s)
upsiream of the main fuel injectors to reduce NOyx generation; rate shaping of
combustion to reduce the peak combustion temperature and reduce NO, generation;
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oxidation catalysts to reduce levels of unburned hydrocarbons, carbon monoxide,

nitrogen oxide and the soluble organic fraction of particulate matter in the engine
exhaust gas.

However, diesel fuels contain sulfur. When a sulfur comtaining fuel is burned

~in an engine, the sulfur is converted to 5O,. Water vapor formed by the combustion
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However, diesel fuels contain sulfur. When a sulfur
containing fuel is burned 35 in an engine, the sulfur
is converted to SOx. Water vapor forned by the
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 additive compnsmg a mtrogcn containing olefin copolymer derived from an olefin
copolymcr having grafted thereon from about 0.15 to about 1.0 carboxyl;c groups pcr
1000 number average molecular wmght units of the copolymer wherem the copolymer has a..

_number average molecular weight ranging from about 10 000 to 100,000, and wherein. the
amount of additive in the lubricant composition is based on a total welght of the

lubricant composition.



1000 nunber-average nol ecul ar weight units of the

copol yner, wherein the copolyner has a . nunber

aver age nol ecul ar wei ght rangi ng from about 10,000 'to
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| ubricant conposition is based on a total weight of

the [lubricant conposition. 2 In yet another aspect

there is provided a fully formul ated | ubricant
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based on a total weight of the lubricant conposition.
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_ The compositions and methods described herein are particularly suifablc for
harsh environments such as préscnt in marine applications and heavy duty diesel
engines equipped | with extiaust gas recirculation ‘(EGR). Other features and

| advaitages of the of the compositions and methods déscrib‘cd herein will be evident

by reference to the following detailed description which is intended to exemplify .
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| ubricant conposition in an anmount of about. 9.5
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In all of the embodiments of the disclosure, a particular lubricant component
or additive is provided. The additive is referred to generally as a multi-functional
viscosity index modifier. However, when used in fully formulated lubricant
compositions in amounts of 9.5 percent by weight or more, the Iubricant additive
provides an effective corrosion inhibiting film that is compatible with detergents and
dispersants in the lubricant composition. Specifically, the lubricant additive includes
a nitrogen containing- olefin copolymer derived from a highly grafted, multi-

functional olefin copolymer and a polyamine compound, generally as described in |
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predom nantly hydrocarbon substituent (e.g., halo
(especially chloro and fluoro), hydroxy, alkoxy,

nmer capt o, al kyl mercapto, nitro, nitroso, and sul foxy);
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The polymer or copolymer backbone of the lubricant component is a highly
grafted, multi-functional olefin copolymer prepared from ethylene and propylene or it
may be prepared from ethylene and at least one higher olefin within the range of Csto
Cz; alpha-olefins. Copolymers of ethylene and propylene are most preferred. Other
alpha-olefins suitable in place of propylene to form the copolymer or to be used in
combination with ethylene and propylene to form a terpolymer include I-butene, 1-

pentene, 1-hexene, 1-octene and styrene; o,m-diolefins such as 1,5-hexadiene, 1,6-
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The polymer backbone, that is the ethylene copolymer or terpolymer, is an oil-

soluble, linear or branched polymer having a number average molecular weight from
about 20,000 to 100,000 as determined by gel permeation chromatography and

untversal calibration standardization, with a preferred number average molecuiar

- weight range of 30,000 to 60,000,
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cd wil a polyamine compound to provide the nitrogen containing olefin
copolymer. The polyamine compound may be selected from the group consisting of:

(a) an N-arylphenylenediamine represented by the formula:
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group consisting of acrylic, nmethacrylic, cinnamc,
crotonic, maleic, fumaric and itaconic reactants.

More preferably, the carboxylic reactants are sel ected- -
fromthe group consisting of maleic acid, fumaric

acid, maleic anhydride, or a m xture of two 10, or nore
of these. Ml eic /g L reof is
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avai | abi I it F—am - 3
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to 0.75 carboxylic groups per 41000 nunber average

nol ecul ar wei ght.. For exanple4 a copolyner substrate

with a nunber aver&gge_Ix : ei-ght™~qf 20, 000 nmay

be grafted with 3 3
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wei ght of 100, 0d ) to 100
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i nternedi ate possgs cl d-acyl ati ng

functions is reatted with a pol yam ne conpound to

__pihmr/liidﬁRTah@R'-"iréﬂr@ﬁﬁtrh)@%ﬁhp%ﬁgkglgg@%%% {rﬁ °J'¥g§}gé'al I-Qﬁng““ e

pol yam ne conpound may De sel ect
(,106(?%?&{ Iheprbamatomy (a) an N-aryl phenyl enedi ani ne

" - : N in which R i
L?S:gg‘gﬁ%’m’&é’ﬁfﬁe?‘%%ﬁdg’F ﬂ eaﬁc_"@‘ﬁ%: -- NIH[]aI klylC or Ias

branched or straight chain radicalghaving from4 to
24 carbon atons that can be~al kyl, plkenyl, alkoxyl,
aral kyl ; al karyl, hydro inoal kyl; R2 is
NH2, CH2--(CH2)1 N’_Il-|2
2

N

“in which R represents hydrogen or an alkyl radical having from 1 to 14 carbon atoms;

() an aminopyrrole represented by the formula:




5 CH2-aryl-NH2, in which n has a value froml to 10;

and R3 is hydrogen, alkyl, alkenyl, alkoxyl, aralkyl,

al karyl having from4 to 24 carbon atons; (b) an

am not hi azol e fromthe group consisting of

arm rvgudhi Bioh divaleanalipbrnaditdlinag@ab drom 2 to 6 carbon atoms and R is

ani ot hi-a kyl t hi azole (c) an
TN GO R %ECPL%X grb"“bné R H N HzZN
R 10 manamoahdﬁomeféprése,néesﬁﬂfe f&}mﬂaogen or an

al kyl', al kenyl, or alkoxy radical having froml to 14

car bon at ons; (d) an_am noi ndol e rept esented by the
formula: H N HZN R 15 i V\,hl ch Fk represents

hydr ogen or an aI kyl oml to 14
car bon atons L an g e represented by the
fornul a: whichhiR IS a

di val ent aI kyI ene radl to 6 carbon

atons and R is hydroge 3 radi cal having
froml to 14 carbon at ; an ary\no-i ndazol i none
represented bytheforrmla H H2N RO 5in _
whi CE E{ drogen or an al kyl radical having from!|
5  &p Whic §f155 rged s an alkyl radical having from 1 to 14 carbon atoms;

(g) an ammomcrcaptotnazole represented by the formula:

H

HS—R ,L\
Y N
N—A R

in which R can be absent or is a C; —C¢ linear or branched hydrocarbon selecied from

the group consisting of alkyl, alkeny}, arylalkyl, or aryl;

10 (h) an aminoperimidine represented by the formula;

Fanty

NH

2
N/I\\\ N

in which R represents hydrogen or an alkyl or alkoxyl radical having from 1 to 14
‘carbon atoms;
| () aminoalkyl imidazoles, such as 1-(2-aminoethyl) imidazole, 1-(3-
15 aminopropyl) imidazole; and
(i) anminoaikyl morpholines, such as 4-(3-aminopropyl) morpholine.
Particularly preferred polyamines for reaction with the olefin copolymer are

the N-arylphenylenediamines, more specifically the N-phenylphenylenediamines, for
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(g) an am nomercaptotriazole represented by the
formula: H HS-RrN ~N N- Rin which R can be
absent or is a C, -ClOlinear or branched hydrocarbon
sel ected from the group consisting of alkyl, alkenyl,

arexhxablley N—phéhylal ¥bhendRnédidmaR mﬁﬁﬁﬁ,kﬂﬂ%ﬁﬁﬁﬁftrgﬁneR and N-

S ij:}fé‘d 8‘|‘*t g‘gﬂf’f‘g: maJ1|r1aaI kyl or al koxyl radical
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|am ne. It is preferred that the

pofya‘?n nes cont ain only one primary amine group so as
t o avoMethodsfibri sabilidivlyf the @drl dMglrdent ddRtali®S blfin clopolymers

The hi I rafted, multi-functiona
o B T Bl orPkPnenatidisk Bty et knewn st a1 Schathy for
ael:danﬁpl@naUsopa@.qud g2omesgssary or desired for a
speci f ri cant I ication. Post-treatment -
t echni JE’?Peé'gg'P’egf%#éﬁdi Wﬁbﬁdmﬁma{ Rlstincopcyroers mthstemcoxporated
biptoaakoObil ipaaeROHeNcA e, 1HaLShofl Of S8 FcR5nal
gany "

with an al dehyde, ketone, "aci
VRIERD depalyrers makibeiaddedgdirdetly do ﬂmrbasﬁ oih by mgemg or dissolving

CRRsAh A QICQbﬁrﬁdaHI}%: o el ﬁggdr ired 2L 4 %;t; %gﬁhtgaﬁﬁx aro8ch blending

ket one, acid or 48 Sre
fista Hhe fhase ak zap| @ccuzf rat U‘o@m Reshpunituo or Seléd@iéd O@fnperatures.

Alternatively, the highly grafted, multi-functional olefin copolymers may be dissolved

_..in a suitable solvent in an amount ranging. from about- 10 to about 20% by weight to~ -

form a solution. The solution may be blended with a suitable oil-soluble
sotvent/diluent (such as benzene, xylene, toluene, lubricating base oils and petroleom
distillates) to form a concentrate, and the concentrated then blended with a lubricating
oil to obtain the final formulation. Such additive concentrates will typically contain
(on an active ingredient (A.L) basis, i.c., excluding the weight of impurities, diluents
and solvents typically associated therewith) from about 5 to about 90 wt. %, and
preferably from about 40 to about 60 wt. %, highly grafted, multi-functional olefin
copolymer solution, and typically from about 10 to 90 wt %, preferably from about 40
to 60 wt %, base oil based on the concentrate weight.

In the preparation of lubricating oil formulations it is common practice to
introduce the additives in the form of 5 to 30 wt. % active ingredient concentrates in
hydrocarbon oil, €.g. mineral lubricating oil, or other suitable solvent. Usually these
concentrates may be diluted with 3 to 100, e.g., 5 to 40, parts by weight of lubricating
oil per part by weight of the additive package in forming finished lubricants, e.g.

crankcase motor oils. The purpose of concentrates, of course, is to make the handling

10
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The highly grafted, nulti-functional olefin copolyners
may be incorporated into a base oil in any convenient
way. Thus, the highly grafted, multi-functional 15 .
ol efin copol yners may be added directly to the base
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| ubri cants e.
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cynithet:, lubsicdtin n@ﬂ@e tdaeirh anglid 16, t
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%tﬂlﬁl&ld r fractd.on Lubr | cant
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conpressi on 1 gni tion engl ne
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modifiers, seal swell agents, antiwear agents, extreme pressure agents, antioxidants,
foam inhibitors, lubricity agents, rust inhibitors, corrosion inhibitors, demulsifiers,
viscosity index imf)mvers, dyes, and the like, Various of these components are well
known to those skilled in the art and are preferably used in conventional amounts with

the additives and compositions described herein.
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standards. Lubricant conpositions according to the
foregoing G4 or API-Cl-4 10 standards include a base
oil and an oil additive package to provide a fully--- .. -
formul ated lubricant. The base oil for |ubricants
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b I clyud h tionally enplo
c?gﬁ) %ias%drogbrgclg?%tngﬁ%l 1?)%9%3,[‘ L e g]ﬁ? tlé'aiégﬂ& Suitable
cd#pngemydmpmagm instivdee mﬂeemmhlsudbﬁnmmlﬁi; Lkﬂkergh s&tmjmﬂ asid esters,

S k
;P 3P0 BRI M B i ea PP aaines obmeri
ipclbmrdmesanrmiafnm]jo&ymﬂ vegetable oils (e.g., castor

oi |, [ I t.r.ol. eum 0i.l s and
hydr or @f gd]y %%F\?@ﬂ#dest \ne"gflgbl'hﬁ SUCEH]IG SEOMB SPRAIn 7 hydrgparbyl
| sbstitaiti cogtaimigSatoleast 38 cp@bifafonidi dre dE‘si%HBéd"'Ei&‘ xadlpth, in U.S.

BT B P bk LU a6t i 685uis 250 Bhiap e e5: and

akasq useful base oils. The synthetic lubricating oils
used in this invention include one of any nunber of
commonfikeRid seccirye a¢id esters Rydidisetens o pokyhydsic aldwihls containing 2-

| 06 lck®B6n aRiths BME 200ty Jh‘o%ﬂt é-gueﬁsoc):(an dgcp ¥ dalrp Poq‘m% Eﬁ(ﬂﬁhoms-

al kyl ated aromatics,
i paniainiBg wehdess disperspss. yﬁéplsseatadwl exanmid:m ares!esdmbedanf U.S. Pat.

NRGE 38 76 B0 TNy 474 OuPs. have been 25

y "&steritication, “etherification etc, esters
of di cﬁnibbiﬁydlkemyhsumtmuamiemrﬂudmfbr foaniag ]ﬂiols]ﬂlorﬁ'&tbd Yshless

[ SR S8 WBRDSEP o GRINCR LEDbAY MR, 37
t 131,632 Shle 3 aefm&ee d3,8m6,4He 3 esmmat 3,956480AND0G8 BIE B YPES41;

L e O L T

..svvel | Tegiesvatby] poTyiniRaY ard geofiBed iR X1 S. TEE NGB B4: 3,394,576,

P8 B 20 %A B R G BT A tor .
demul siheiMarhich V6 @pbisintd B SterbraB Q&’?eraétmn\‘?\%lﬁﬁuct ‘%ﬁ gn Wﬁllkyl

t e |like, Various of these conponents are
cpplolyBicaliy having 3 Ipng ebain plkyhbstifpent pnélﬁeemg;wﬂnmdar inrpre

Cd?f]b}iﬁﬂ:t laQIRBYde? "RHMiSin &b 1 NR %ﬁ&ht v gﬁb&p afoms (especially

onposi tions descrlbed her el n.
sf@wﬁéﬂhad@ @nérdsaietives thereofy amnds pallymnmet e(eslpedalll)r poiyntkglene

S Pl g g L
| maditction eard ydtsaibetl oy AL Pat. tNes. NHEL102e. 2,960,4420| £984,550;
dﬁ(s%r @?“;33 Cogs'r il e tox ﬁgst ;@dﬁza' F§M 475 YR, 945,047,
3454497, 3,459.661; 3493, 520; 3,539,633; 3,558,743; 3,586,629; 3,591,598;
3,600,372, 3,634,515; 3,649,229; 3,697,574; 3,703,536; 3,704,308; 3.725277;
3,725,480; 3,726,882; 3,736357; 3,751,365; 3,756,953 3,793,202; 3,798,165;
3,798,247, 3,803,039; 3,872,019; 3,904,595; 3,957,746; 3,980,569; 3.985,802;
4,006,089; 4,011,380; 4,025,451; 4,058,468; 4,083,699, 4,090,854; 4,354,950: and
4,485,023,
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5 al kenyl succinic ester-am des, Mannich bases,
hydrocar byl polyam nes, polynmeric polyam nes, or

ol efin copolymers. The al kenyl succininides in which
the succinic group contains a hydrocarbyl substituent

cont a: Ief*blﬁ}ﬂleﬁé pb%ﬁﬁne:g@isﬁt?gagﬁnsu?%géﬁgﬁe égg%grdés?grsants of the

exanp In Pat
3 PIESERt gnyention AOpEBBers TORGMIrGBASicIRING gralfps and il sblibilizing

Ay S5 TS o L 3 S

aﬁgclgmgteﬁylg ramo}l'lpstgqtqgup/smthml)bmm ﬁmﬁed lﬁ'oﬁﬂvm‘loﬁgmonomers such

|
N T ——
Nwsth @nidgalkil7 6¢ryRte8 Snd02@inoslkgl dcrplamides O Exddapled!iof %llﬁnenc

RS LAy SRS e 50 B2 et s

eZAMNFES; 316661236, 3 mgs49j\m 3,79218d, 474; 3,576, 743;
3,62%, 1o 4,76 836, 471; 3,862,981 3,936, 480;
3. 948, §0§fg@jﬂ1§f4 lspcr%an§5a;e 8}5§pnbgd 915-}]5‘8 g’gtent Nos. 5,075,383

36.991811986,167 038, 5485,2201d 5350.532, 54035 biyglr Q@%b,?g’g ggzs 999,

escribed in U.S. Pai.
. pgé%ﬁ% d?é% 438 757; 3,454, 555; 3, 565 804:

3, 671, ikl ; vasiogk 3@&5251 o'fogshlegpe W&h&h Qé-ﬁae&“ %Jo%r s%lgt S

are preferabl y a reaction uct 0 enor
t Bsseherylgted n@f:%dur%n@esmd rin aIUJSyIPats Ut .3—,mamt11;oa,3umas

r3 BB, 10 tﬁ‘s@f‘@oﬁfaﬁi’fgs P?@% C33l ﬁﬁrdﬁ%l??%a BhGso.

from1 to about 7 car oﬁs ( esSpecra
f bp et detrg § 984d3 der i vat | ves t hereof), and pol yami nes

|
Vot oI AR e NEchE e e ORI ghods for
phragenating Ghorating) des &amdmedypeﬁ ofl.aShledRadispeNafits c%sc‘l'@@d e are

Zdegcgéi 49808 ploNgS Y. osﬁzg,ﬁ%,s%?o?ﬁsggg%&% 252,95 5,52,87109;

3. 2BA10973,338, 8959, §644,063; 493335%, 38653’5:93663%03'35%83 T18%663;

508: 3,600 372: 3, 634
4%}%4 2@“‘%6%%’]?7574 3 703, 536: 3, 704 308 '3.725 277

30 3, Paderd&iDprodedhiR, 6Ok os o?ﬁ@m?é:? m; OBhless dispersants
3,756, 953; 3,793, 202; 8,165 3 I 9 8,
Fugh s dg‘éf'e  @18povg, ag?)éetsﬁ!sth B, §5%, Rate Nog, 9:867,580and

55,%53802 4 006 089; 4,011, 380; 4,025, 451;
4,058, 468; 4,083,699; 4,090, 854; 4, 354,950; and
4., 485 ke ai@%ﬁyﬂ@r‘il@e}:ﬁ@ntyammedhabw saptte glwidiadl and

Markh S RSB UL SREESAM B ObabiiNos 4,633,322; and 5,122,161.

.The amount of ashless dispersant on an active ingredient basis is generally
within the range of about 0.5 to about 7.5 weight percent (wt %), typically within the
range of about 0.5 to 5.0 wt %, preferably within the range of about 0.5 to about 3.0
wt %, and most preferably within the range of about 2.0 to about 3.0 wt %, based on
the finished oil.

Suitable friction modifiers are described in U.S. Pat. Nos. 5,344,579
5,372,735; and 5,441,656. Seal swell agents are described, for example, in U.S.
Patent Nos. 3,794,081 and 4,029,587, Antiwear and/or extreme pressure agents are
disclosed in U.S. Patent Nos. 4,857,214; 5,242,613; and 6,096,691. Suitable
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present invention are polyners containing basic am ne

groups and oil solubilizing groups (for exanple,

pendant al kyl groups having at | east about 8 carbon.. ..
atons). Such materials are illustrated by

f ous
SABLTES S OHTFH, PGS TISETSLBHE B
hibe994365 ggmarmlmbxit@hsmtabbffommpmmblm ard erddﬁﬂvks/diescnbed herein

SRS AR b SO 55 B BELSHs . yh
pgprrosmgmh@ltglz;glrﬁd'ﬂmt&d4149 35R4t. 80519.365289; 2,74931P,25/59,933;
208804330 510084 8195 58103367 38,3000 ThEIAD. Co%s@ggndex

di spersantd are descri
10mproyery a8 HrocessdOfbr %Bmgﬁhe%ﬁre&%ght& S&Oexﬁx%ﬁle U S. Pat. Nos.

S 3R R R, B3 SRS e edRass, Muls

désctiorab dvistosiee ind hﬂpro{aéde@@ Qi fhgtli?du*%}’ S%O%gu%‘éz 255;

dﬁjg@%%g . @62@ 6‘6’3 ) 9§5,5 f176$§63 3,4935603;294,354:3 5593,008;
456635186 Gind 4,84338.30d 6,187,721 Spenildnald gre%bs:lc?%ccﬂ'ﬁls() Ssz‘iatent

d er the present invention na o onated.
N@Eé&éﬁﬁggm%éﬁ% 3 ng (borating) the various types

desc
IOL SSEB@%:&IQ' %@Bﬁg@%gl%éj%gg&n@?%gg tgggo 03%9{13,4 n‘.b ives and

3copgentayLys de;:_cniagqhqgg may be 3@dctetilfiom AnB 88th8 S@ithetic or natural oils

8 AAGS ersoP e Yimhey b N e R s ne e baniip bics,
pPRegiyeols prst ﬁln@mﬂ] dolb(aﬂ]ﬂma)ﬂaﬁng insloding poHbepRisS ARYISbenzenes,

U. S
6@%1%%&5@3)%&@9%??&5 g%g# %d gl\é(gf%énee cﬁ o Orrtdlhbzisg oils include
allnmerauh dutiricatiort bis wdhnsmefayathvvdﬁgﬁﬁd Qﬂﬂerabﬁ\ﬂ@ sotitde, Q% as to

b uplLed as descri
%?%?he%geiraﬁ%aﬁ@éc nzlphg'@gl@@gg&gcﬁ gargfﬁ]]g:z]ap@emq'hghe base oil

. amuauy lef aaddtbsigofdb&iperssanton®ns adt aé\;atplréf@ralblg JbGf E %% about”

[ w thin the range of abo
b@SCL# ﬁ)gg%legﬁt )p/)ercent (wt Yu), typically W|th| n the
range ﬁﬁfcoﬁhfgl]li thh Bast @115&5&1 Whict Qna?rb%flﬁt;cﬂﬁlay b%é]&t{c‘! ltrom any

t
SRRES5 05 Srahe s Farsifiedad tevbmerican Peiralead dustige (\PD
VBas§OillAGARRaMRabil Gl éﬁ,gsm%t,:@gas Ioltﬂ 8’??@ taf%%'s gwg% i on

~nodi fiers are descri be

5,372, 735; and 5, 441, 656. Seal swel | agents are

GRSCOH THup™ PSuifeF ﬁ‘z‘t‘%f S Saturates (wt.%) | Viscosity Index
Group 1 > 0.03 and/or <90 8010120
Group I _<0.03 And >90 80to 120
Group I <0.03 And > 90 > 120
Group IV all polyalphaolefins (PAOs)

Group v ali others not included in Groups I-IV

'Groups I-III are mineral oil base stocks.
The additives used in formulating the compositions described herein can be
blended into the base oil individually or in various sub-combinations. However, it is
preferable to blend all of the components concurrently using an additive concentrate

(i.e., additives plus a diluent, such as a hydrocarbon solvent). The use of an additive
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Patent Nos. 3,794,081 and 4, 029,587. Antiwear and/or
extreme pressure agents are disclosed in U S Patent
Nos. 4,857,214; 5,242,613; and 6,096,691. Suitable..13...
anti oxi dants are described in U S. Patent Nos.

oRrreae okds I RpBE pr e el Dnp ik ol g sermormation

de§ dnirbdignth evheinrin t&c dorme tof fagr 4dditive ddn&ntrﬁ’(@t e)‘ltso N use of a
3.chncnfae TECEEIB(%%?? mg’tl %na%a i%s%%% 20 ois%]ggtlyly nglepglpg CIESS-

corrosion i1n
2, 765, ZB@ folfbw'ﬁ@cxﬁﬂljﬂe i2 gﬁﬁ@f&@% pPpade 85@96&@]3%'1@ aspects of the

663, 5 98; and 3,840,5

\f"’g’i’g‘% e“‘S “H%&P"* 1“&%’986‘85 Eﬁi‘ﬁ eipbpdimentad Fywayaki ng
them are taught in, for exgﬁg}, e U S. Pat. Nos.
4,732, 94 4,863,623 5,0 5,112,508; 5, 238, 588; :
and 6, %Oéea%fluwl\ﬂj?sﬂ tubyéit, Eormwition (SABISWr40) rwehsrprepared in a
| ITOQEY shasd Bast atebibind Mcldcd 1% by Ve tsé nggﬂf?g?laecl §177D
4,170,561; 4, 146,489; 4,715,975; 4,7 5
5 (B§9gens gontayning 30l : copefymen Galutio : in asvivedt BeMtrBSE0 diicknt)
ﬁé‘?‘ziﬁﬂ"f’ R CRIpbRT oPRENHRE VA U2 fhey @i g point

udepressant ARG $79).tHe Bdnpwsizhti disprsantdolibitorgaciage (HTEC®

o R RGBT BT TIARE, ESriaSRsErtoon

Tpfge! g‘ympmtwﬁge tmgeedlppddsn itheclubidexnafdyiblaged &F for@fabove and in a

pg;%;?}E%?’f% t%ﬁlags%nt rlngrgg%%ﬂaéa}‘%géf? ”gﬁgéﬁﬁglo@pmm The
bping t’mwthcn plagethinc3est. € hydociibas pkig rat Eboﬁfpie%eraﬁfkdm T]osed
se.oils include’ mnera

PEases: R esRpauSiplEitih b g Jotricapia ray cesesied by msmtoring the

carpoigit 96 giisclalbbl%s @enereﬂ@i E)che\&'@&hbﬁ of hjt§¥chfIre acid on the metals.
pgrafflnlc h he m xed

3pkipg, syst ‘H’éﬁ o Orl withsk0 biing theymbst Alibbjeshaas ased to

- Védhipasd the eful@borte Iﬂbr&aﬁpf&ggﬁfloﬂ'?gxgé@ngzgcor f er ab tQL ining

to about 20 11 cSt

t(ﬂgylbgggolgppr haka sapkin ofrgdy whde L}h@duhmgmtbknmﬂhtﬁmt Ed/mg an

fiehen e e SEmSnal At (NS, ) BRI, 5 ves
mqp@lp@qqlaﬁ@tegﬂﬁhrqcm}t fomudation mestainsur Ho b3 010mbreQdfotP hitrogen

?gtﬁﬁ?g?ée gief 9%;%? ﬁﬂ% é)cggg{l yc?vllilcrl]egesuper@: é:ﬁlaoqlorg;gx'@_e@gon in acid
aﬂﬁ'ﬂPWhﬂ'&gO 80 to 120 Goup Il < 0.03 And _>:9 0 80 to
120 gt%ldﬂle}olug pﬁc tgroug o%t t>hls9 s%ezlﬁ%azt%n reference has been made to
a number of U.S. Patents. All such cited documents are expressly incorporated in full
into this disclosure as if fully set forth herein.

' The foregoing embodiments are susceptible to considerable variation in its
practice. Accordingly, the embodiments are not intended to be limited to the specific
exemplifications set forth hereinabove. Rather, the foregoing embodiments are within
the spirit and scope of the appended claims, including the equivalents thereof
available as a matter of law.

The patehtecs do not intend to dedicate any disclosed embodiments to the

public, and to the extent any disclosed modifications or alterations may not literally
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Goup IV all polyal phaolefins AGs Goup V all others

not included in Goups I-I1V 25 Goups I-11l are

m neral oil base stocks. The additives used in e
formul ating the conpositions described herein can be

bl gy di vi dua I n_variqus
U ootk BebpeCor 3 Clalhe, heltet SO Blerd P g o v ier the
aﬂoﬂﬁﬂeﬂﬁﬂub@hpﬁnents concurrently using an additive
concentrate (i.e., additives plus a diluent, such as
a hydrocarbon solvent). The use of an additive 14
concentrate takes advantage of the nutua

conpatibility afforded by the conbination of
ingredients when in the formof an additive
concentrate. Also, the use of a concentrate reduces
blending tinme and | essens the possibility of bl ending
errors. - The foll owi ng exanple is given for the purpose
of exenplifying aspects of the 5 enbodinents and is
not intended to limt the enbodinents in any way.
Exanple A heavy duty diesel lubricant fornulation
(SAE 15W40) was prepared in a Cl TG Yubase base
stock and included 10 % by wei ght sol ution of H TEC(r)
5777D (nitrogen containing ol efmcopol ymer sol ution
in solvent neutral 100 diluent) 10 available from

Et hyl Corporation of. Richnmond Virginia, 0.2 % by

wei ght pour point depressant (H TEC(r) 5789), 14.8 %
by wei ght di spersant inhibitor package (H TEC(r)

1229), and 0.2 % by wei ght am ne anti oxi dant (H TEC(r)
7190). ASTM D665 carbon steel rust pins were tw ce

di pped in the lubricant fornulation set forth above
and in a lubricant fornul ati on absent nitrogen
containing ol efin copol yner conponent. The 15 pins
were then placed in 37 wt. % hydrochloric acid at room
tenperature in closed glass jars. The corrosion

-potenti.al..of . .the._lubricants. was.assessed. by monitoring. ...

the anount of gas bubbl es generated by the reaction
of hydrochloric acid on the nmetals. A ranking system
ranging fromO0-10 with 10 being the nost bubbl es was
used to conparethe results. The l[ubricant formul ation
contai ning the nitrogen containing 20 ol efin copol yner
had a ranking of 3 while the |ubricant fornulation
having an absence of the nitrogen containing olefin
copolynmer had a ranking of S. It was concluded that a
| ubricant fornulation containing 10 wt. % or nore of
the nitrogen containing olefin copolymer solution
provi ded superior corrosion protection in acid
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at nospheres. 25 At nunerous places throughout this
specification, reference has been made to a nunber of
U.S. Patents. Al such cited docunents are expressly
incorporated in full into this disclosure as if fully
S&¥hat Rlcddimbeisei n. The foregoi ng enmbodi nents are
susceptible to considerable variation inits

practi bef Agwispai nfglri}ice tdqmpssnbgmh rthant ﬁhﬂr@amgt of a lubricant

|
e)g&efﬁ'pﬁ&??rtggrtﬂ?%h Loa ﬁll %F hﬁaﬁgatl P{EB%% an%g?mélpoutt%ﬁeto about
f 87 egéienty benvoighhefitan additivé tdomprising o Pitfdgtn ARFtafRRP Slefin

0 [ I udi.ng. t he e val ents
© opolfy R QOEI Lt uR ofTh LG 13 2gaiodtbereni toe abapt 0.15
dt§> abott | theasbrekylio gdmpls peat] Q0N tstk swr%&et%laﬂm Ve lPRiits bP the

ag] p ‘!ﬂ%mmgﬁl he tent any scl osed
no catl ons ‘é?p(o il 8?1@ R enayerage malegnlay weipht ranging
f bin ahotnhilw}m(heo 2BQNE100/000,NehdC I AdrBR, tht Nbudl §f additive in the
cpgsil der ed tS] sépar her eof under the doctrine of

SRYE (R F'é? an *}'é’taét"ﬁtghﬁ?fthﬂsl.ﬂbllf;anwcqnmomhmat ed
surface corrprl sing a thin filmcoating of a lubricant
conposj tj g contai ning a base oil of |ubricating
vi sco t'b’ PRyicpted syss of claing 1 wheatin the u@tcated sudae cytprises
Vi ghlgine @livédifaigddi tive conprising a nitrogen containing
ol efin 5 copol yner derived froman ol efin copol yner
having grafted thereon from about 0.15 to about 1.0

car boxwyl er.age ecul ar |
ol gt e R sBfies bR R S B A et afse gormpriss
Hagntgrnalsvbleee encermmgeentrof mnﬂeﬁfal swmit@btion’ @igieng from

about 10,000 to about 100, 000, and wherein the anount
of additive in the [lubricant conposition is based on

a tot d Theilinicated surfree bﬂﬂﬁlhﬁﬁﬂihem%&ic%d sutfhcé co %ﬁes
a%%tjeﬁﬁltsmdfasur face of claim1, wherein the |ubricat
Sca CoRprITEempongat %&‘f’g‘ioﬁwr"&?lf"\’/ gnjtiogieRging.  The

lubri.cated surface of. claim1, wherein. the |ubricated. .
surfa rose an _internal surface or conponent
of an ﬂf‘%gﬁ E?an%‘ﬂfg‘tq 8h clifyi lnevheaein The coptlyrierabasdgrafied

&hﬂrécﬂlcﬁorﬁfabﬁﬁta@ 31t ab¥R B BarbdiGiil %Mu'pg P FoRM i AGE average

qpcu‘ar weight units of the copolymer, wherein the copolymer has a number

average molecular weight ranging from about 30,000 to about 60,000.
6. A motor vehicle comprising the lubricated surface of claim 1.

7. A vehicle having moving parts and containing a lubricant for lubricating the
moving parts, the lubricant comprising an oil of lubricating viscosity and from about
9.5 to about 25 percent by weight of an additive comprising a nitrogen containing
olefin copolymer derived from an olefin copolymer having grafted thereon from about
0.15 to about 1.0 carboxylic groups per 1000 number average molecular weight units
of the copolymer, wherein the copolymer has a number average molecular weight
ranging from about 10,000 to about 100,000, and wherein the amount of additive in

the lubricant composition is based on a total weight of the [ubricant composition.
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an internal surface or conponent of a conpression
ignition engine. 20 5. The lubricated surface of claim
1, wherein the copolynmer has grafted thereon from... ...
about 0.3 to about 0.75 carboxylic groups per 1000
nunber average nolecular weight units of the

copol yper, wherein the copol ynmer has a nunber average
mol ec u?-aﬂJhﬁvéfiﬁ@ﬁle of tedinnly wheosin Sizowpol3eORE drofteab@ereon from

6Qp 90 3 16 abdiit 045 %8%)/’1%?%%)%8%@9 ) %u@xé%}arggﬁgweﬁblar weight

| ubricated surface o
nB¥tsnef Bar copolymer,cohereinntha gopolynibr hsafthui®ér average molecular

5 |yl Ls i rt g e | ubricant

conﬁ?ﬁ@#%gggﬁmg*Pﬁg%1p§g?%%??ﬁ% vi scosity and from
about 9.5 to about 25 percent by wei ght of an
additiye .1S1 a nitrogen containing 30 olefin
copol yérlfe ;rﬁéé g&l“\:}% § F? llagﬂwgaﬂ'ﬁlﬁ‘%g‘f thi, MOy IRg | PRFHE FOIRBSeRgheavy duty
gfliedel edgié dnchating extauaboltrecifbuldioh An®BAUbricktifle system for the
cg{boxyllc groups per 1000 nunber average nolechar
\Mﬂ%ﬂﬁ units of the copolynmer, wherein the copol yner

10 has a nunber average nol ecul ar wei ght ranging from

aboutdﬁf,o O0_.to about 100,000, and wherein the anpunt
of addi%ive fHly dermulasst ilebriventc semprsitionogorsrisias ed base oil

acdnfpofiént We hibikatR i 'é“atl’t@i if ] 17 8. The
vehiclé{of cléfn%%éﬁﬁﬁ re.ﬁﬁ?ﬁé“§@g§3§ﬁ%¥£2%£ﬂaﬁgﬁvé&ﬂﬂﬂ
t HeetsditiieRompaibioata witrsgenocanlning OIcTH copstpmey dérived from an
USSP SodBfm : r nmol e ight unjts
of theocg&f%&%gwgqgﬁgégﬁﬁg?ﬁgﬁg%6%@@xgﬁ{ﬁggmgtﬂﬁhﬁ%?0xﬂm
15 grevnsdest AdlGcewnter avgagemghtulaangichgunits @MtROBblydr, 0Pkkrein
t ...The vehicle of. claim?7, wherein
e @ﬁ%\‘?f’?@@‘%g? 9%'“?%’"#5?%3 Sglegular Yeigthraneing frum IR0 o
i aboutu 00 caiiawbdreigahe amoiintCofl AditRO RN l@br'iéélhf % dsftfbn is

f t he ine. 10 10. Afully f
ﬁé%?ﬁ%ﬁH?&E%ﬁ%@gﬁﬁgéﬁﬁaaﬁb?wgwﬁaO%ubage 8[?” goﬁponent

/*\

of..lubricating viscosity and from about 9.5 .to about
25 per,ce wei.ght of an additive conprising a

20 02 Podin The bsr Femensdiorsocipinl rndheranmbetichsiommgsiton
@bmiptises O W WEHE oW oMK Iw&Eﬁt%ﬂdﬁ i i o1V S—

0.15 to about 1.0 carboxylic 15 r%&%%nﬁéée@hﬁgcﬁﬁﬁﬁﬁ?m’
HOIfeST-ecul ar wei ght units of the copol ymer

wherein the copol yner has a nunber average nol ecul ar

wei ght _rangi ng from about 10,000 to about 100, 000,

and wher Eheubtiganteemnesition oficlaiint 10 svhereintthecdpolymes &8¢ grafred

25  GRFRASHdh ABodt. total. wei ght of the
e frorh 'E%dr%g)p% :?(t?lﬁ%ﬂlt %WSacargoxyhc grougs per IOOIO number average
' molecular weight units of the copolymer, wherein the copolymer has a number

average molecular weight ranging from about 30,000 to about 60,000.

13. A method for reducing corrosion of metal parts int an engine comprising

30  contacting the engine parts with a lubricant composition comprising a base oil
component of lubricating viscosity and from about 9.5 to about 25 percent by weight

of an additive comprising a nitrogen containing olefin copolymer derived from an
olefin copolymer having grafted thereon from about 0.15 to about 1.0 carboxylic

groups per 1000 number average molecular weight units of the copolymer, wherein
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20 11. The lubricant conposition of claim 10 wherein

the lubricant conposition conprises a |ow ash, |ow

sul fur lubricant conpositions suitable for conpression...
ignition engines. 12. The lubricant conpositi on of

Cltid #Bpd r 0 has ,qrafted

{ hor egng’?]f gﬁ]%aag%ﬁ?ﬂ%%gggg Jnéﬂafla @9 Eﬂ\gﬂ%@?m @bﬂ}‘dﬂﬁgo to
p@POLﬁ 096,08 v rwheyein dhe ammuit & uuduﬁva/\m gbth#ugmaﬂﬁc@,ipog,hgn is
c I as a nunmber average
nt?g%cﬁggfm&lev\?&%ﬁ °r?§}r?ngbr?°g$ SIPEHETR 30, 000 to about

60, 000. 13. A met hod for reduci ng corrosion of netal

parts e contacting the
engi newpa?‘tﬂs ({(1] Oic"ﬁnglr cg’rtf?reﬂ’og‘ﬁ(?%‘{"? S?fnﬁféi?ﬁral dipsghengine
basm@dhmth@uhqmeir@nireodxfcullaudﬁfl cating viscosity and from
about 9.5 to about 25 percent by weight of an
additive conprising a nitrogen containing olefin
copol yher THemieded &f oEIn@N3 vaietdih heC v

atg éj ther eon from about 0.15 to g%gigtw%gés Lﬁ%bﬂard or
car Bk ps per 1000 nunber average nol ecul ar
wei ght unlts of the copolymer, wherein 18 the
copoly has a nunber average nol ecul ar wei ght
rangi n&ef%ﬁe&]&?’lﬂf clamoigovherein giseugind 6O ROOs ameskine exposed
V\Mﬁltwvatehenﬁ%ﬁhh@ﬁt of additive in the |ubricant
conposition is based on a total weight of the
| ubri cant conp05|t| on. 5 14. The nethod of cI aim 13 :
wher eify e LRRQ) S a i es en provi ded -
with e]>? hgﬁgt gaé1 rb?é:gaﬁ)lggéi \gﬁergl el%)pgl tgﬁqﬁpdd]aereon from
cababty. 187 ahhe'r%?ﬁcarbman gioups p@MP00 BRSHeR BvérE%?:fﬁél@le:{r weight

\(l)\%{, qglgol li:|l0 16 Th met hod l'arm 13
erel n ? of he 55%? % EQOLyIeE AgF Fenumhss svarage gnclecular

seightwangér femy abiomn 38,000 toJaBoutH),@Oojet hod of claim 13,
wherei n the copol ymer has grafted thereon from 15
about 0.3 to about 0.75 carboxylic groups per 1000

-.nunberl3ave hibgieammidaitive %6ndéﬁtirzﬁ@§:om ﬁgsa @il nég@%r carrier. 011 and

rc%fol Er{gr,t z&er ew t he copoly a nunper ave
TLALTHAS oughoghPl paregRtly WF’(SH abauadc@@aeoa@nnmn@m mitrogen
&0n@ithg oldinvobsy mepaemd %In' $EAGHC b
gjf? uent - r cair)r ?er oi | %ﬂ] csl’)p&%l%‘éieh %&% ercon
n’b%l?,oeg a%qt dﬁ’t caglfoxyhc gmjpst pde@(bmunbesrlavgra@c molecular
el fh@ BEES oﬁm biYntd afb&ddy B naestn e 31
ol efin copol yn@r%ﬁl ng g é gsgﬂ%% éve wherein the copolymer
has a number average molecular welght rangmg from about 10,000 to about 100,000,
wherein the amount of additive in the concentrate is based on a total weight of the
concentrate, and wherein a fully formulated lubricant composition containing the
concentrate will contain from about 9.5 to about 25 percent by weight of the additive

based on a total weight of the fubricant composition.

19. The additive concentrate of claim 18, wherein the copolymer has grafted
thereon from about 0.3 to about 0.75 carboxylic groups per 1000 number average

molecular weight units of the copolymer, wherein the copolymer has a number

- average molecular weight ranging from about 30,000 to about 60,000,
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fromabout 0.15 to about 1.0 carboxylic groups per

1000 nunber average nol ecul ar weight units of the

copol yrmer dissolved in a suitable solvent, wherein the,,.
copol ymer has a nunber average nol ecul ar wei ght

rangi ngafr 10, 000.t o abouyt, 100, 000, .25 wherein

t he anpant %;]ﬁg’%ﬁ iSVBPPHIGH SOMBHERH (T deee iod prds dbe odditive
a conteatrateel ¢hitm b§. t he concentrate, and wherein a

fully formul ated | ubricant conposition containing the
concentrate will contain fromabout 9.5 to about 25

per centl by meioghf kavkickig ré\dh pat@ of A3ZKele e fhelthl bmprising
V\Sléﬂhtasof! he iI ubri cant conposition. 30 19. T e

addieivE CBHENRE 4k tor ghe OF Fiofe PwVinghearisiof thtachicle a lubricant
cepmbositn fataighgfa Bde diNSENuE 3 o]y
0. 75 carboxylic gr oupg_ per 1QOl(l) r%cgﬁﬂb%}rﬁ‘?t%,e?laegléﬁ)ﬁca%ahﬁmve
noPBEETE 2 NeHegher GRier 9ilgnd a pitrogem ednfaieing olefie cepalyméralerived
CEpal MMBicihaSopdlyHdroRki : | eguyl ar, weight

rangi n fron1g%5ut 30,810é?g&g®6u n6%&806¥$§3920w gbout 1.0
| GHPPREREWBHPEsI 000 nmbenayeiage myleaulbaweighi uniwiod tHetBpolymer
adiidivedein GORRAPT" f ' 8. 21. A nethod of

| ubri cat fnn.g mvi.ng%p%gern?’ swg%r@gn@éhfoaoéfmthgs%tw er average
c BYeksenlan wejghtranging fromsabeut LH0G0CAtabag 100J006,65hefHe tHR Tubricant
ng§ | t vehi.cle a |ubricant .

C o SnElR Rk L . 8527 arrens by i e addicve
abigsed pveiotal! eightibf the ubtica dompot@ionconpri si ng a di | uent

or carrier oil and a nitrogen containing olefin

copol yner derived froman ol efin copolyner having

gr af t €X2. tTherreahod bORIagh It wherdin he BRI indiues 2 diesel engine
oups per 1000 nunber average no eCul Ay

CRLRRY hhf SO - .

PERTS TP £Eha8 22R Eecrgatiaped wherei the stoying parts clude moving
sparts abthe efgihsent, wherein the copol yner has a nunber
average nol ecul ar wei ght ranging from about 10,000 to
about 100, 000, wherein the |ubricant conposition

cont aizes THeOMEBOP BE cRim 2 %&%nggv%%g%_fn%@?e{)%g]v%ingk‘}iéhl_cle e

of the additive based on a tot

| 3§ e @R AB2IB% #pd wheretrthe moving parkhieclndd iovingpared oTithd cAgine.
wherein the vehicle includes a diesel engine provided
wi t h exhaust gas recircul ation and wherein the noving
par t s 2tndhumethed wif ngim Bartlerdt tichepsifgintas gédted Bi®eon from

Lt @f j ' ein the icle includes a i
merine vel R%@gﬁ %%b(ﬁ(g@él; g BHPE ﬂé&ﬂ'@’mb&’ﬁ aveRpasaelpeulas aveight
%;?F 0§ ﬂp?amm’flym‘?l orchereito WengpppBrires rﬁl‘ﬁﬁ at ﬁ\ﬁrlll%‘ giv&ﬁge nfdfecular
] a erein the copol yner has
graft e%g?lgg%éno%bop#mgéﬁo%%@@% about 0. 75
carboxylic groups per 1000 nunber average nol ecul ar
wei gh .

9 55. The method of claim 21 wherein the vehicle includes an internal
combustion engine having a crankcase and wherein the lubricant composition

comprises a crankcase oil present in the crankcase of the vehicle.

26. The method of claim 21 wherein the lubricant composition comprises a

drive train lubricant present in an automotive drive train of the vehicle.
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units of the copolyner, wherein the copolyner has a
nunber average nol ecul ar 25 wei ght rangi ng from about
30,000 to about 60,000. 25. The nethod of claim21 _ _ .
wherein the vehicle includes an internal conbustion

engi ne ?aving a cEﬁ@kcase and wherein the |ubricant
conpositi Oh™elg Heating moyinecpasts comprisipgeqaicting the roving

C rpaﬂk odthe a Oﬁlbxﬁchﬁt velipasithn &Qlteg@in% ITzho ﬁxbggénlﬂ %?gigge gﬂhé' Wbricant

@pereln t he kf@rlcant conpos
PRV Fhis T RISRHO" Braeienil ancka niogsn corpining elefinicopolymer
¢ "daiiveddforh B ol bt‘iﬂoqﬁﬂn&(ﬂa%ﬂ% ARER IR Bhm Bk oCﬁttb out 1.0
noving parts conprising contacting the noving
’r‘fo’gy lcl%?lrpéaﬁ'f PR 4vSTREe emka:iuhr Wgight unith of than:npolymer
aQeHsSivaE® in ta Quit e u
or carrier oil ag%(fj b(gwnllkt }vgglgL Eﬁgn %l%% oalgg? Bufloes %verage
c Sydtcylre veighk rangiag fromprhonh IGOXY iorabompwnmmﬂmm thg lubricant
gr,
cgﬁg%l%n%%p@rgg}) a?%g%m ab:?g‘t P erc?@gbé’ il o thg additive
mémyﬁpﬂ@ﬁ@@bW@ﬂﬁmﬁ@eédpwmymmnmodumsoIved in a suitable
sol vent, wherein the copol ynmer has a nunber average
nolecular wei ght ranging from about 10,000 to about
100 0028. Thieenathad dffvéaith BIrwiRedih theGRGNASpdris RBmPAK ARy parts
bout 9.5 to about 25 percent by wei ght of the
?%Vg based on a total weight of the |ubricant
conp05|t|on. 10 28. The nethod of claim 27 wherein the

novi n aris rise.nmovin arts of a vehicle. 29.

The mg?gﬁ fﬁ’%f"eglrrg Cg%mvaﬁ‘ewg?rgmtth% vehigle dncludes) & impgisg vghicle

MRaViRCanv@iine] $hd wirdhedht RibviHy rﬁﬂgk e ﬂ'ﬁ»%ngﬁgﬁs%fqhé é}%me.
t e gl ne. .

novi ng parts include noving parts

The met hod of claim 27, wherein the copol yner has

gr af t esh therBaRod SR ﬁbﬁu

car boxgl i c groups 1 Ogh%ﬁ%’(}hgc%%gmer gasn% P%eéi d Pereon from
wakayh-3 te ahqus 03P ce eX}dls ;gmuy)srpcr 1080 emaber atvbmge:mplabl;meml ght

RSO DO R R Ry ) R GR e

oweightapeging fibm ahot 3080 trabsui 60000de an i nt er nal
conmbusti on engi ne having a crankcase and wherein the

-l ubricant conposition conprises a crankcase oi

pr eseril. Thethehst ahklaias @7 ofherdie the Rioging. pad include an internal
combustion engine having a crankcase and wherein the lubricant composition

comprises a crankcase oil present in the crankcase of the vehicle.

32. The method of claim 27 wherein the lubricant composition comprises a

drive train lubricant present in an automotive drive train of the vehicle.

33. A metal surface comprising a corrosion inhibiting amount of an
oleaginous coating composition containing from about 9.5 to about 25 percent by
weight of an additive comprising a nitrogen containing olefin copolymer derived from
an olefin copolymer having grafted thereon from about 0.15 to about 1.0 carboxylic
groups per 1000 number average molecular weight unfts of the copolymer, wherein

the copolymer has a number average molecular weight ranging from about 10,000 to
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32. The nethod of claim 27 wherein the |ubricant
conposition conprises a drive train |ubricant present
in an autonotive drive train of the vehicle. 33. A
netal surface conprising a corrosion inhibiting anount

of I ' coatin onposi.tion cont ai ni ng

£ LB 109:b06, SRUBAUE FLRAD of RURRS iy il ommpopinon isifsed on a
addliat Weightoditiprdleighmuacauting ogeposaAl ai ni ng ol efin

copol yner derived from an olefin copolynmer having
grafted thereon from about 0.15 to about 1.0

car boxpHi The gretilipafaoe bf dRIR033) WHeRn BY 6578 RhESUNE thereon
mqk%phx%nlgﬁogé Hﬁgggﬁggééﬂer, wherei n~ tthe copol yner

h 35, 20073 o Abevtd P &FOURE PYHO0P angbergveragmmolecular
abyeight WhiGOSF the cabhaR@UtvhéREh QR0 cofifhndthiiseh ghl}loﬁ%a average

amoynt . of additive _in the conposition i s base

t &Og?cu!ﬁéi“'ﬁ tgpeing &rog) abawy te akaut 6Q0Ubposi ti on.
34. The netal surface of claim 33, wherein the

copol ymer has grafted thereon 5 fromabout 0.3 to
about 0.75 carboxylic groups per 1000 nunber average
nol ecul ar wei ght units of the copolynmer, wherein the
copol ynmer has a nunber average nolecul ar wei ght
rangi ng from about 30,000 to about 60,000. 10 ) 22
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