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ADDI TI VES AND LUBRI CANT FORMULATI ONS FOR | MPROVED

CORROSI ON PROTECTI ON TECHNI CAL FIELD 5 The fol |l owi ng
disclosure is directed to |ubricants, |ubricant
conpositions and additives, lubricated parts and
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upstream of the main fuel injectors to reduce NO, generation; rate shaping of

combustion to reduce the peak combustion temperature and reduce NO, generation;
forcing excess air into the combustion chamber using a turbocharger to boost power
output, and the use of catalytic after-treatment devices, such as devices containing
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 containing fuel is burned

in an engine, the sulfur is converted to SO,. Water vapor formed by the combustion



20

25

30

5

However, diesel fuels contain sulfur. When a sulfur
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containing a lubricant for lubricating the moving parts. The lubricant includes 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. The copolymer has a
number average molecular weight ranging from about 10,000 to about 100,000. The
amount of additive in the lubricant composition is based on a total weigﬁt of the

lubricant composition.
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olefin component remains tightly adhered to a metal surface thereby prolonging its

protective effects on the surface of the metal.

The compositions and methods described herein are patticularly suitable for
harsh environments such as present in marine applications and heavy duty diesel
engines cquipped with exhaust gas recirculation (EGR). Other features and
advantages of the of the compositions and methods described herein will be evident

by reference to the following detailed description which is intended to exemplify
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such am AV6f @Y embbdim¥bdts 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
30 compositions in amounts of 9.5 percent by weight or more, the lubricant 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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The polymer or copolymer backbone of the lubricant component is a highly

grafted, multi-functional olefin copolymer prepared from ethylene and propylene or it

30 may be prepared from ethylenc and at least one higher olefin within the range of C; to
Caz3 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 1-butene, 1-

pentene, 1-hexene, 1-octene and styrene; o,w-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
30 about 20,000 to 100,000 as determined by gel permeation chromatography and
universal calibration standardization, with a preferred number average molecular

weight range of 30,000 to 60,000,
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standardi zation, with a preferred nunber average
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reacti 9 pblpmbd BitGARGaR posiesdieUbb i tic acid acylating functions is

reacted with- a polyamine compound to provide the nitrogen containing olefin
copolymer. The polyamine compound may be selected from the group consisting of:

30 (a) an N-arylphenylenediamine represented by the formula:



et hyl ene copol yners or terpolyners, itaconic acid or

its anhydride is preferred due to its reduced

tendency to forma cross-1linked structure during the. ...
free-radical grafting process. 15 The ethylenically
unsat urated carboxylic acid naterlals typlcall can

provi de one or two of
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nethacrylata? 2 per
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carboxylic groups per ymer chain. The pol ymer

i-nter @ta@““ﬂf&g@é@? W@feéeéfﬂécbwfllq fermea:d acyl ati ng
functions is reacted with a pglyani ne conpound to
provi de the nitrogen containing ol efin copolymer. The

consi sting of: 3@
repr esent ed he
which R is E§§r0g:
--NHal kyl, or a

having from 4 to 24>carbe i
10 al kenyl, al koxyl R aralkyl, al karyl, hydroxyalkyl or

ang kyl - 1S N CH2- - ( ~ .
o X o R eyt o Pl ARy i ko et fgng
R3rams 1 Iy B axgen atomiskyl ,  al kenyl , al koxyl, aral kyl,
al karyl ..havi n arbon atons; (b) an
am not rﬁ@ﬁ?&%&@é?ﬁfﬁﬂéﬁ@%ﬁ%ﬂﬁ@éﬁﬁ%. ng of
am not hi azol e, am nobenzot hi azol e, y
am nobenzot hi adi azol e and anj noal kyljt hi azol e; (c) an
. am nocar bazol e represent | a:

H,N

R

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

 {(e)an aminopyrrole represented by the formuia:
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15

H N H2 N10 RL in which Rand R represent hydrogen

or an al kyl, alkenyl, or alkoxy radical having from!|l

to 14 carbon atoms; (d) an ami noi ndol e represented by
the formula: H NHzN 1T R 15 in which R represents

hy dh Q@&h ©5s a@@ivﬁ!: Wiyl fﬂgk‘é‘ﬂ%alﬁeﬁ'r}gnﬂmﬁ 53 ca{bgn ;!ifg)ms dR'is
car bon at ons; an an no rrol®e represen e

f orhiyfifogen ¢4 an leYRadICRNP@ﬂsfrpm Mhild harbm gomas;di val ent

aI kyl en l: on atons and
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14 car bon atons; (f) an am no-indazdhi none represented
by the formula: H N H2N N RO 5/in which Ris
hydrogen or an al kyl radie [ . oml| to 14

carbon atons; (g) an a jt ot riazol e

represented by thed \

in which R is hydrogen or an alkyl radical having from 1 to 14 carbon atoms:
(g)an aminomefcaptotriazole represemnted by the formula:

H

HS—RY,L N
N
A

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

the group consisting of alkyl, alkenyl, arylaikyl, or ary};

(h) an aminoperimidine represented by the formula:

NH

N)\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-
aininopropyl) imidazole; and

(j) anminoalkyl morpholines, such as 4-(3-aminopropyl) morpholine.

Particularly preferred polyamines for reaction with the oléfin copolymer are

- the N-arylphenylenediamines, more specifically the N-phenylphenylenediamines, for




in which R can be absent or is a C1 -ClO linear or
branched hydrocarbon selected from the group
consi sting of al kyl, alkenyl, arylalkyl, or aryl; 10
(h) an am noperim dine represented by the formnul a: v
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N- g!ﬁ%lﬁgt}]On{ QDﬁﬁ@ﬁme@h dichmignes, argrieielNknown in the art and include
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t ovpagish athydsidel i ng and/ or gel ling of the ?I efl n I
I I unct a
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ald ket gqne, aci aci nhydri de.
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be |ncorporated into a base oil |n any convenli ent

walytermatiyely, thekizhly grafied grulfitfarstiopal plefin topodmarnmiy bd dissolved
ol igfyi sﬁltm&ll%ﬂﬁfnsanrﬁ?ﬁ/ouﬁﬁraﬂggg ‘firmq]' b6t 1Mo taBth I'ﬁﬁ%blgﬁ\%eight to

oi | by dispersin di sso e sane
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Sue ettt indit ?Qlchh B&Z%Jég Qa'féeto(i’de qtﬂ{ﬁcgtmg%ase oils & petroleum

t enper at ure or eva enperatur e
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.e., excluding the weight of impurities, diluents
25 and solvents typically associated therewith) from about 5 to about 9¢ 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
30 introduce the additives in the form of 5 to 30 wt. % active ingredient concentrates in
hydrocarbon oil, e.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



Alternatively, the highly grafted, nulti-functional
ol efin copolyners may be dissolved in a suitable

solvent in an anmount ranging from about 10 to about . .
20% by weight to 20 forma solution. The solution may
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30 modifiers, seal swell agents, antiwear agents, extreme pressure agents, antioxidants,

foam inhibitors, lubricity agents, rust inhibitors, corrosion inhibitors, demulsifiers,
viscosity index improvers, 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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crankcase lubricating oils for spark-ignited and
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3, 649, 9 .3, 697, 574; 703,536;. 3,704, 308; 3,725,277:
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ah IR S4dami 455248 persants of the present i nventi on
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2of by PIEBER HSRUGLOR) a1 Vo Sb 8RR AR dispesams
gsBtihas Kiase refemed [te aboveabouset S"OElaribdﬂlSaPumﬁ\)os 435&,@14 and
nategiigss are illustrated by interpolynmers fornmed from
vari ous  mononers such 5 as decyl met hacryl ate, vinyl
decyl bt Heraltsrativd, abd dispgrsdnitsgesomibeelcaboss magi i@hglycolated and

acra[‘#‘%rﬁ}] basg\goﬁ}%(cﬁas RO F@ﬁ%ﬁ%ﬁ R 343 38,0085 ¥ 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,
' 3,372,735; 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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pol yam ne di spersants are set forth in U S. Pat. Nos.

3, 329, 658; 3,449, 250; 3,493,520; 3,519, 565;

3, 666, 730; 3,687,849; and 3,702,300. defin copolyner .. ..
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1 9,86 Foam i bitors
R Brefm T hi Rt R e T i APty
herein
Base Oil Group' | Sulfur (wt.%) Saturates (wt.%) | Viscosity Index
Group I > (.03 and/or <90 80to 120
Group I - <0.03 And >90 80 to 120
Group III <0.03 And >90 > 120
Group IV all polyalphaolefins (PAOs)
Group V all others not included in Groups I-IV

'Groups I-11I 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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are set forth in U S. Patent Nos. 3, 235, 498;
3, 235,499; and 3, 235,502. Rust or corrosion
inhibitors are described in U S. Pat. Nos. 2,765, 289; .
2,749, 311; 2,760,933; 5 2,850,453; 2,910, 439;

3,663,561; 3,8 798; d 3, 840,549. Viscosity index
PBFATEC b P BuasRfaht BRNERRG i@ e by hgtrombination

f orofax@edtRs WHed-in MR forMOSE an 4ddiee %@nti%tesG%{sgzﬁe use of a
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UsS P ,
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Denul si fiers are descri bed S. Patent Nos.
4,444, 654 and 4, 614, 593. Ba]risgé'—ngllﬁs suitable for use in

f or mul ad\i hsgvt fety dmﬁdsbnqam@nmdnimnt (SHEs] 5d0) was prepared in a
co Qﬁﬁgbﬁﬂfbﬁ% tgi?ec‘ &5&1&%‘3 1Ec§uc1%d Mo 'W Welgifh?l c{f fﬁf’g‘g‘)f H{@?@%E%F/D

synt tic or natur
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b e depmaemt (Hﬁmgﬁrﬂ 7:39)@311 81% b9 fwemno ai@pafam:manﬁt&spacmgé (H:TEC®

P 8 4 o R BTyt (B a0, & STRLPRES carbon

Cr stdﬂ 16D ping EverSmoe, dified Hi0 the WiHRIC AR forifi@iioA 6& forth above and in a
pa f.finic, aht&%nlc or m xed
Figqnh fQrinylabipn ARSSPiNireges ospaiming 9lefin gagolyaer gompenent. The

15 Vi mg)sdefcyth@ﬁ pRERUL - vx, b/@h@d?&ﬁioré%cfasét CAsT t&ﬁ;%fra%r@% Yiosed
about 2.5 to about 20 11 ¢St at C. Accordingly,

t h¥aHdE dite comesionpateriahefythe élbug@@ Vies/asrssaddiyopenitdring the
fr annadn¥s g2 bubbes E&x%?ate‘a' UySthé ReaS A4S efkrlg?./l)ﬂ@ﬁ%g&? Sfbm eSfletats.

in the American Petroleumlinstitute
| nfepiiing st rAngipg o 8Hi0neith 1&being Bhe mod lbubgiesunps used to
I I 0. ..Sat ur
ar&’"?ﬁf{/?lg Crgésﬂ;ft?yel?lé gulgcg %%T&lﬂ {?%%gn(x%gl n1tr0<g§6 cgbtammg
20 t oolg_fm) coglpng bdd « rankdg shd Whlﬂﬂtl&OIUbncatQ(ﬂonrﬂanup Hatihg an

Os @ou %hapﬁl%g?rhé‘r?ngalﬁo ll’eﬁigll JH"FE%E% BJEQ“{??L s%/&n 213 was

G @wopiyddd- thitl a bjbécemt If@‘n‘ﬂllatlon bonhaﬁmgsmwm or Bi®e of the nitrogen
a e CO OS|t ons

b B0 AR St TS Pt SRTET et sisaduvistion in acid
| rnﬁnmpﬂeraﬂ; 'y or in various sub-conbinati ons. However,
c o n c ur fqg :ﬂ‘tel{“g{oﬁg %’ﬁ&esg“m‘é&??? ‘lﬁifesp%fﬁ‘%?gg% &gfﬁn%g&eﬁats 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
30 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 pateﬁtees 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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(i.e., additives plus a diluent, such as a hydrocarbon
solvent). The use of an additive 14 concentrate takes
advant age of the nutual conpatibility afforded by the , ...
conbination of ingredients when in the formof an
gﬁﬁhMﬁn ncqptr?a ] the use of a concentrate
Uc S SR §ToRG of e ﬂﬁla ﬁ]’g%éﬁrfé’“f‘ﬂeée%%'éq pArY l"trﬁpfdmdef the
blehdnngommnﬂnmmsThe foll owi ng exanple is given for
t he purpose of exenplifying aspects of the 5
enbodi nents and is not intended to Iimt the
enbodi nents in any way. Exanple A heavy duty diese
| ubricant formnulation (SAE 15W40) was prepared in a
Cl T& Yubase base stock and included 10 % by wei ght
solution of H TEC(r) 5777D (nitrogen containing
ol efin copol yner solution in solvent neutral 100
di luent) 10 avail able from Ethyl Corporation of
Ri chnond 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 antioxidant (H TEC(r) 7190). ASTM
D665 carbon steel rust pins were twi ce dipped in the
| ubricant fornulation set forth above and in a
| ubricant fornmul ati on absent nitrogen containing
ol ef i n copol ymer conponent. The 15 pins were then
placed in 37 wt. % hydrochloric acid at room
tenperature in closed glass jars. The corrosion
potential of the lubricants was assessed by nonitoring
the anount of gas bubbl es generated by the reaction
of hydrochloric acid on the netals. A ranking system
ranging fromO0-10 with 10 being the nost bubbl es was
used to conpare the results. The | ubricant
formul ati on containing the nitrogen containing 20
ol efin copolyner had a ranking of 3 while the
| ubricant formul ati on having an absence of the
nitrogen containing olefin copolynmer had a ranki ng of
8. It was concluded that a lubricant fornulation
containing 10 wt. % or nore of the nitrogen containing
ol efin copol yner solution provided superior corrosion
protection in acid atnospheres. 25 At nunerous pl aces
t hroughout this specification, reference has been nade
to a nunber of U S. Patents. Al such cited docunents
are expressly incorporated in full into this
disclosure as if fully set forth herein. The foregoing
enbodi ments are susceptible to considerable variation
inits practice. Accordingly, the enbodi nents are not
intended to be limted to the specific
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30 exemplifications set forth hereinabove. Rather, the
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foregoi ng enbodi nents are within the spirit and scope
of the appended clains, including the equivalents _
thereof available as a matter of |aw. The patentees
do 19t Hntegd_to dedi cate any di scl osed enbodi nents to
t he HEBFMEY nd to the extent any discl osed

modi f i datA olbricatedabirgicat éoﬂfp‘ﬁisﬂ?h igth filnt ©odigy of %O ubricant
fall Wl.f.hl n the scgge ﬁf ggl?_ cl ai ns, _the% are
cortSIGEIELCPH RS HAIE CHeN SBricaiing dpsoesite andiemabetg 9gtto about
eqd yailcaftt By WelehWGIt an Sad@itiat "RehphiSing b nfirdgtPrdofi@inGR olefin
surface ¢ ngé£ﬁ|ng a thin f|In1coat|n%@of a |ubricant
cotPpBel T%ﬁ‘ P i b necopelymenhaving erafigl thesenmi fragn about 0.15
Vi 8 @BSt 1Y) caBexyTic Qs b 1080 RurhBer 3R mARule wa%m urft¥ ro]iéthe

wei ght of an additive conprising a nitrogen coftailni
ol OPPIMST, Mbersinthe coprlymerdiss frmymbanavetage implesulen weight ranging

o ; _ 10,
aYdrR Gb&ft afotoed b Neheo ml(%%dg%ﬁp nb%&refpl the an}ogn@PP g%qlt;vre in the

car boxylic groups per nunber average nole

wahiyfrant sampesitisn is hesed ewpbital wsight eftiky lsbricanheonpopitiby. mer
has a nunber average nol ecul ar wei ght ranging from
about 10,000 to about 100, 000, and wherein the anount

of addit ifbelubricatdvesurfaerorfickamt], wherpio ffet lukmitaied stxdive domprises

a ' of the |ubricant conposition. 10 2. The
" s 453

suf?ace of claim1, wherein the |ubricated
surface conprises an engine drive train. 3. The

| ubri cat .f ace claiml1l, wherein the lubricated,
surfacé& %%%5?%32 su %ceaq{%*al‘ﬂ’ érﬁ%ﬁre‘g ﬁFﬁ‘é‘E@a@F SWEAEH GRrBpfises
ofan émerhaltserfatalor Comppmsiitiot in BRghal Combhstidéhglrebr i cat ed
surface of claim1, wherein the lubricated surface

conprises an internal surface or conponent of a

conpr ess TR ub@eatdd sOfa®Ndiclfn 1 20hePein HeQubritiiel SA¥RE comprises
surface of claim1, wherein the copol ymer has grafted

t AR IETRR! Sirbise AbTATPOBCT of & comRititsion ignifianangisgy | i ¢ gr oups
per 1000 nunber average nolecular weight units of the
copol ynmer, wherein the copolyner has a nunber average
nol ecuf-aFhenbibgpated svidaca pffdlem hbwbereig the Gopelpmen bast grafied

6913%9 -frofp akbut ]@.mt ow 6% %Lx%oﬂgﬁ%&@'é H:IQE ltl e&% gl\;/rfl%eé average

| ubricated surface of claim
niglesylan seight anits ob thearcetiohmen Whisein chertcopalymer has a number

| %dg@ Aldidegat Qgight 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 ubricant 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 lubricant composition.
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novi ng parts, the lubricant conprising an oil of

| ubricating viscosity and fromabout 9.5 to about 25
percent by weight of an additive conprising a nitrogen. _
contai ning 30 olefin copolyner derived froman olefin
copol ymer having grafted thereon fromabout 0.15 to
about 1.0 carboxylic groups per 1000 nunber average

mol ecul &ir Thevetidle Ynthabn 70WhérEif (ROBDLKIRF haé"ﬁ@%ﬁ efeBE from

%hﬁ er .average nol ecul ar wel ght
ﬁflﬁ ﬁ@‘?m “5@6 arexyhip gropps eh dPR0 mobenmsrags mylecular weight
V\Ih&rh%l of ﬂxBonﬁ(ﬂ?M&t vHereht it bd{)%lyhﬁr hEJ‘% Au%%} %@é?ﬁge molecular

COI’TpOSItIOﬂ IS base on a total V\Blg

3| uBFiBRAIE IR B 8bqut 33,000 tp aBout $R80Qchi | e of cI aim?7,

wherein the copol ymer has grafted thereon from about
0.3 to about 0.75 carboxylic groups per 1000 nunber
aver age- nbreevalfcds ofielpight, wherdin heahovingeparis pompmq heavy duty

et ey hencannl sl ss, RBATRE) 4L BT ARLSGHLA e oo

Th&gipehi cl e of claim 7, wherein the noving parts

jpconprise a heavy duty diesel engine including exhaust
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gas recirculation and a lubricating systemfor the
engi ne.1010 AOfulla famhlhlylteﬁoluhtld:aat eﬂnipb&jﬁtbrca:ﬁmpnsmg a base oil

{ 1Sl nmp .o
A I
pecrf(}aarrtddbwe \mmgi‘iimg @fmtﬁrgeﬁd:dnthinh‘@ SIS Edpdlyter derived from an

gen nln copol yner derived from
o USRIy daing isg biresn Bam: shoviclbto 15 GRPUDR Earborlic
0. gi&]pts (peﬂtmlot nuntlr 6RRN1Edlal SvefhO URiSs GYahe l%ﬁ&' Rfdrein
cul ar wei ght units of the copoly
V\H'E ﬂ y“iﬂﬁ Easc%wkﬁ&erer?@gnﬁewmrghawwg éromt@ew(w(m to
Weibeitt 100800, 4 Wh@dh AROshouk? of QiR mQHQ Wbrn]:zg-g 'cgﬁﬁosmon is
and wherein the amount of additive in the l[ubrica
Snaitefal yeightph thedubsicant compegitionei ght of t he
Iubricant conposition. 20 11. The | ubri cant

conposi tion of claim 10 wherein the |ubricant
composit.i She luéﬂ?ﬂyf Peyerpsition eficlaimh 10 wheveinuhd lwbritanbedngmnition

c a0 I
ComREL 005 300 SullpREAPCSIBl s SIRILIR, opprssion
whghitéinrengines. copol ymer has gr afted 25 thereon from

about 0.3 to about 0.75 carboxylic groups per 1000
nunber average - nol ecul ar weight units of the

copol yHrThedidsicentrotripesitiapelciatom 10 halseréin ﬂwﬂapcslyma\m 288ed
gﬁl %%glﬁ%m V\ﬁoug fbt3 t? Q[%Iup 8. 7% ca@oxﬁguérogpqs’p%?qo&? num er 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 in an engine comprising
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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13. A nethod for reducing corrosion of netal parts in

an engi ne conprising 30 contacting the engine parts
with a lubricant conposition conprising a base oil ___ ...
conponent of lubricating viscosity and from about 9.5

to about, 25 percen bz wei ght of an additive

comPt F8P BRI A G RenIVEREe MolcRigr Bright rngiRg,Brm #heut 10,000 to
derabsed 00,0000 wheteg ih8 JGRRR! VRNV B KbAah€hmposition is
thereqgn from about 0.15 to about 1.0 carboxylic

gr G5 OBéFOt@GW%ﬁBﬁB%}“bHWF%@WP@cuI ar weight units

of the copolyner, wherein 18 the copolyner has a

nunmber average nol ecul ar wei ght rangi ng from about
310,000 {b Thpawthod ob chow 13 arfereim drectnging remarisna rat dieskel engine
adgidvidé vih ksl gbhel FioROMPOSI ti on 15 based on a
total weight of the l[ubricant conposition. 5 14. The

nmet hod of claim 13 wherein the engine conprises a

di esel o] Vj ' t . .
recircuﬁgtF@%FEQ%?(#E§Hﬂ2¥%gﬂgégq§?§P%?§§mﬁﬂg?%?ﬂ’?ﬁ%ﬂiOr
engitheard magpind edginean i nboard or outboard marine

joengine. 10 16. The nmethod of claim 13 wherein the

engi ne conprises an engi ne exposed to a salt water
envi r onterifthe nicthod Diff elaine i hodiciain the aigMeldmpyiks i lengihd Eposed
rafted thereon from 15 about 0.3 to

copql has .
abgﬁyng%gw%QW%@Q?F1c groups per 1000 nunber average
nol ecul ar weight units of the copolyner, wherein the

¢ angi nat AARAOT 6 bb A5 ESbB6 o e afcdshercon from

15 | Wdboliom®ito gt 0.7V RrieRMEEHbiRLRr mh@&meggéﬂnb}éeﬁl& Right

carrier. oil and 20 fromabout 5 to about per cent

by i QYHie Sppokyinery dhereinethe SopplysEh hasaa mumbergaverage molecular
C O ight RarbEheGtRt AHbuCADSOIRBouEIEE boted from an ol ef m

copol ymer having grafted thereon from about 0.15 to
about 1.0 carboxylic groups per 1000 nunber average

mol eculigr A Wekiedt: aﬂmﬁesC&Eeﬂtﬂﬁee&gﬁ)gﬂg?ﬁgﬁgdrﬁkﬁzg c\ég'gr Iof} and

a suitable solvent, whereint

20 nfraye pbe ot lagiborp L perrent bivevejght of aangiddigive compegngit nitrogen

1 i | ' e_anpunt o
a%g ?ttg?lv q}ll(%ﬁt%ﬁ Ol%%%c%ﬁtg ?daitggm%s} %[?Z%egﬁogﬂméq'?ﬁ?% ﬁ"’%‘i‘ H‘ﬁ‘feon
offrogmabout B.AZ émehoat &0 carbdxylivegreips per 1000 nunfber avekae etblecular

| whe.i i {ian.cont ai.ni t i | |
B T R
ofhas seumbidiavdérage mdlesian weighardngingfroneatebt 100000tth @bout 100,000,

< lyubri t conposi tion. .
25 %ef’efna@le amoum ot addi%ve in the concentrate is based on a total weight of the

30

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 lubricant 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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30 19. The additive concentrate of claim 18, wherein
the copol ynmer has grafted thereon fromabout 0.3 to
about 0.75 carboxylic groups per 1000 nunber average
nol ecul ar wei ght units of the copolyner, wherein the
copolyng has a nunber average nol ecul ar wei ght
rangi ngfr ofh HYEEAN PEROition, @Eising0: dBee ollgamd) thea additive
| ukbhdemdic TUMAQIRL I on conprising a base oil and the
additive concentrate of claim18. 21. A nethod of

| ubricating noving parts of a vehicle, the method

conpri spNG meth&SbiNGnR3tiAe JnH%% ?ertg i ‘ghllclef tﬂ% nfiifod ¥omprising
nDre nmovi ng parts of the vehiclfe a |ubr

3 coNfiBg Pd\%’f@é‘mga?lh iferong Qrarg@reamvxwgafa dfu:hw ivelgicle a Iubricant
ad @bl{nf)déﬁpont&ﬁtaln é At oﬁ‘q% bl Mﬁnc{aﬁp g@({ltw‘cé @r% ﬁlbncan%J Sditive
or carrier oll a nitrogen con
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25. 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.

30
26. The method of claim 21 wherein the lubricant composition comprises a

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

20



drive train |lubricant present in an autonotive drive
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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

30  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 grafied thereon from about 0.15 to about 1.0 carboxylic
groups per 1000 number average molecular weight unifs of the copolymer, wherein

the copolymer has a number average molecular weight ranging from about 10,000 to

21
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t he copol yner has a nunber average nol ecul ar wei ght
rangi ng from about 10,000 to 21 about 100, 000, and
wherein the anount of additive in the conposition is
based on a total weight of the ol eagi nous coati ng
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ol ecul 1. MRIBAAI shARY bPBlald FINWARRH thd CofdBner RaPHMd thereon
60, 000. 10 ff 22

2
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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