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level of the fuel economy achievable by organic friction modifiers is limited. Hence,
there is a need for alternate methods for achieving improvements in fuel economy.
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partially reduced by using antiwear agents such as zinc dialkyldithiolphosphate
(ZDTP). However, ZDTP contains phoéphorus and its decomposition products may
have deleterious effects on automotive catalyst systems for emission control.
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full erenes and inorganic nanoparticles, the

conponents described herein enable better particle

si ze and shape control, which nay be beneficial for

enhanci ng | ubricant effectiveness. O her features and

advant ages of the nethods described herein may be

evident by reference to the follow ng detail ed

description which is intended to exenplify aspects of

t he exenplary enbodi ments without intending to limt

t he enbodi nents descri bed herein. It is to be

under st ood that both the foregoing genera

description and the follow ng detail ed description

are exenplary and expl anatory only and are intended

to provide further explanation of the enbodi nents

di scl osed and clainmed. AC- 7750 BRI EF DESCRI PTI ON OF

THE DRAW NGS
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Furt her advantages of the enbodi ments will becone
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preferred enbodi nents when consi dered in conjunction
with the drawi ngs, wherein |like reference characters
designate like or simlar elenents throughout the

asdebeRAt@] indtelvkirg s &8v Sulfur @i nltfalléav sdlfirsliaelgiualph of
dat g_showi ng oil -sol ubl.e dj iock olynmer is. c%% Jh

of BRI SIS RONORAES Wi} CHERETIN RERTE e
sefeRfM e ﬁ{éaéroﬁﬂ diksisAfe | Hpgelsf)hﬁ‘er %liesauﬁrm 1§I§d1@\@ﬁlels and (b) a

(gl ycerol nnnooelate) in a %g) is a ?
cogtponergelepied ifiove liei Qv i m@f H t%rcmé%lzéﬂcable poly (2-

ERRIGIELRIN AlryiLld) EbleOR ﬁga%pﬁé\pégc@g@é%gﬁhlﬁye%gga The

prd;esbdmxﬁmu&; aisdmot/relem fueh ycainmsmd:lmmnqmismgl {(e) 4 futbsdlected from

thf R isivt et e G et dud b g (il emdTPLt Sovnenent

sel¥t&g ifing the%ouﬁﬂ@ﬂﬁisﬁn@ﬁf szhd’t@-cﬁd:ksmﬂdad&@ollﬂZ&mnamoy]oxyalkyl
gdrocarbon conpound or oil in all proportions. These
acgidatibenic apbnaipdgck aCRARIC CARRIYBFRCOTPRY i nst ance,

sol ‘{5’1'1 Sol@blc3HABLY phRREE BdrllcEn iR dmidAiAtht %zsﬁtaatm blocks.
sufficient to exert their intended effect in t

Omgrilpelors rr@ntocrqsslmkaldh andh enamhenﬁii feap B@y@azatm rbéfdh@ pddition of
or a?seoc%%gh% c!lrgga% gitr&tlr# %,F‘ld (&l&e eveﬁ 1F §‘01{1]i§¥ moiety.

er m torpora
Whar the@uirarcoﬁﬂbmeﬂlthﬂmgh fa gaﬂietled:hemlcal reaélmmslﬁdwhole polymer

el GriadSbel et e SR bOeeT H’&@@n\'fﬁ S Pé’ié%“éﬁ before

phbfdcMREIHRUS @ﬁﬂ&hﬂﬁﬁdeﬁ@sﬁn ollne term "hydrocar byl "
refers to a group having a carbon atomdirectly

at t deheetheembrdipentathstras PeTvidade methad of wdneing ﬁ&&}?’iﬁ-@l
co%%ﬂ%f‘%ﬂ%ﬂ@fn&)ﬁgﬁ%@%}ﬁgom Q" S@ﬁ@ﬂgk &%e&go

ydrocar byl “groups I nc rocar
cogiabsig thadwitracant dranpdsgionallihp haethal l@eluées coatakizhg the engine

pafl ST i Rt Eipfalcpmb PR hhe o BYG BRI NCaling
v1s&b$1t5yﬁﬁd ﬂﬁalﬂiinlt bﬂﬁedlmluhhftcbmp@umuemmﬁr@n aq&o’lwel | ;
t
ARG SaEHar AT ATHBI S caET ¢ SIHIOCR aehgeie

copdibilel EaBRA SuffiORLBSEdICOTHE @RtiBh bErRtibat tb BBloGAd Triction
2) substituted hydrocarbon _substituents, that is,

ion el hbsicans somPRITHeN AviRithotihe eHrpbblgroseecthi b,
co}nﬁﬂoﬁg}ﬁ %Igrﬂl e elﬁgo&lﬁ)%nfj BSR4 Rirk ‘aﬁhntb%r(?&{hméjﬂoﬁ%out 10 to

about 100 nanometers.

A further embodiment of the disclosure provides a method for reducing wear
between moving parts using a lubricating oil. The method includes using as the
lubricating oil for one or more moving parts a lubricant cdmposition containing a base
oil, and an oil additive package including a wear reducing agent. The wear reducing
agent is an oil-soluble component derived from a ph0t0~croéslinkable poly(2- '
cinnaxnoyioxyalkyl acrylate) core and/or a diblock acrylate copolymer corona.

A further embodiment of the disclosure provides a method for reducing a
friction coefficient adjacent a lubricated surface, comprising providing an amount of

-an oil-soluble component derived from a photo-crosslinkable poly(2-
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lmﬁ?% (especially chloro and fluoro), hydroxy, al koxy,
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~ surface between moving parts. In other applications, an addltlve package containing
the oil-soluble component may be provided in a fully formulated lubricant
composition. _ ‘ |

The methods described herein are particularly suitable for reducing
contamination of pollution control devices on motor vehicles or, in the alternative, the
compositions are suitable for improving the friction coefficient characteristics and
wear properties of lubricant formulatiohs. Unlike fullerenes and inorganic
nanoparticles, the components described herein enable better particle size and shape
control, which may be benéficial for enhancing lubricant effectiveness. Other
features and advantages of the methods described herein may be evident by reference
to the following detailed description which is intended to exemplify aspects of the
. exemplary embodiments without intending to limit the embodiments described herein. -

| It is to be understood that both the foregoing general description and the

following detailed description are exemplary and explanatory only and are intended to

provide further explanation of the embodiments disclosed and claimed.



An oiI-squbIe bl ock copol ynmer is provided, for
§\ as the corona surroundi ng the Core.
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As used herein, “hydrocarbon’ means any of a vast number of compounds
containing carbon, hydrogen, and/or oxygen in various combinations. The term
“hydrocarbyl” refers to a éroup having a carbon atom directly attached to the
remainder of the molecule and having predominantly hydrocarbon character.
Examples of hydrocarbyl groups include:

(1) hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl), alicyclic
(e.g., cycloalkyl, cycloalkenylj substituents, and aromatic-, aliphatic-, and alicyclic-
substituted aromatic substituents, as well as cyclic substituents wherein the ring is
completed through another portion of the molecule (e.g., two substituents together
form an alicyclic radical);

(2) substituted hydrocarbon substituents, that is, substituents containing non-

hjrdroca.rbon groups which, in the context of the description herein, do not alter the



The conponent of the present invention may be
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et 1S fae k thiriyZie 8 REEVIRRG T eatih Ol
exaﬁ@%e calc%d nony %? ¢%| ‘ashl ess 5%a £bils
acls@rajbblecqmimamamwﬂfahm t\w meghamsaus plﬂ\@néme ghe law of fluid
)/11;J nglgs rihos ﬁé&%ﬁ%@faﬁpr‘@&uﬁeﬁﬁ)&s gégvg)rsgxgrlréoc %frlc%g a%art 1,the highest
in &giotnb Méheeofhp ewo Saifpos aﬁ:sthaslodmcifhéapdssum shipﬁortsﬂab load and

Ng. 4, 867, 890. : t ts that
av Qi I ar BTt af the sHTpE et By R Ror ety b eation
(ngfegluﬁm Neshiolléad aldest IM%Eé&mlﬁaﬂm@&1ub9[u:laﬁwystéﬁldemers a

npounds, and ashl ess di al yldlthlocarbanates
wﬂubmq‘vﬁtmr{yﬂém fpoesdasy ehrisptien(Bly) mgimsamd dhgrrepofies of
[
thes ot s Bt g St kR po ot b Sfhl Gfaining
ethyl 2, 6-di-tertiary butyl phenol,
-propy1-2,6rdi-tertiary bu&ylphenol,
-butyl -2,6-di-tertiary butyl phenol,
-pentyl-2,6-di-tertiary butyl phenol,
-hexyl-2,6-di-tertiary butyl phenol,
-heptyl-2,6-di-tertiary butyl phenol, 442-

_-b-b-b-b-b-b



Di aryl am ne anti oxi dants include, but are not limted
Aévi,& gl aryl am nes having the fornula: R -NR' AC 7750
érein R and R' each independently represents a
substituted or unsubstituted aryl group having from 6
to 30 carbon atons. Illustrative of substituents for
axﬁm@lalﬁgdno@mlup avaidd thaeliratd q@habt of thy depeeideponfogmingasiilm on
such as al kyl ha |ng from 0 car@gn at ons,
the UGS Q%@@ﬁiu? 08811 ccauss K §id 1RO Plilyy
sh&FEEbLT gfo%yﬁ’%rf&% tRitli§ Qe MEPSn reform. on hE BreBl] ¥hrfsle® Hﬂ’er the
is preferably substituted or unsubstituted phenyl
MR PATH momwammraromy anplbeteivsothe adporbest ﬁln@fnoméﬂy repel
s
o o RS LSRRI E bl Pl E RO Pl s
- sutfacet8 car bon atorrB rmst preferably from4 to 9
car bpn at ons IS de hat one or both ﬁm¥
cuon as

grot 5 eodhh i fotreatit ehphdiie RYPRILE may

ﬁq@hldmﬁa&iﬁam ANBior dhnﬁbéﬂagéﬁtﬁﬁﬁ dh@blemsf@mﬁ@fommng
m xt.ures of npno- and di-al kyl ated di phenyl am nes.

mephgnigng ) Rkt craplipRolibe g ‘élflg geafanes b st commongpts, b)
coﬁ%rrﬁoﬁ DA BRERTMHbE ‘P)Q%eﬁttl%glfdfhg{ N8BT 18 GUbBing HIUSon Rween

di ary am ne hay contal n at [east two nit rogen at ons
thevefaedsandtcompaaentariad ) coatigg ot dteadjdsast wwpcerbyl the

coflf G5, AAATNEA SNGLELBoofnll. (AL TulOEEAS6 Bhaic

rious aving a sécondary nitrogen a

nan@ahlcﬂlﬂ; the@oatpyhente bf s @raénttiheerioh magemableorider part1éle size
Eéﬁ npl es of diarylamnes that may be used include,
WPECRESt |inited to: di phenyl anine; various

al kyfat gfsclbb e :p@i%rﬁﬁéescﬁbéayéﬂ)b%(ﬂl ANBERTIY Sacorporated
Nphenyl- 1, 2- phenyl enedi am ne;
: 1ntp\|_h§ﬁ§:ﬁ511|1g q_omfp(ﬁﬁgﬁlyﬂ Aseerdigh gle oil-soluble components may be added

GBI TR, toverer o
011th1bﬂm¢wﬂ1phnpntsn yllilamd veth diubstaytiallypinerytaamalie Jiquid organic

dilgf}a)riq %;ng@%%a;l g%slﬂ%l aﬁlgree b, ester of dlcarboxyhc acid), naptha,
alkl?l'mﬂi/de ga,| ®h acm@phﬂm péagha eolusien@ogilee to form an additive

oL hPhasEnLIyLam o, et b o noRbL L3N 0511,

weﬁg}@mlﬁeﬁﬁ%ﬁ aﬁameea%&qme'csﬁ%sﬂé@m ne; m xed
butil octyl di phenyl-am ne; and m xed

. oct ﬁﬁw%amtmaﬁlma'rﬁah@g oil formuljens dp cenaes pedctice to
mt?c{ﬁ{l(l@ &e% Eh‘u%' gx?(ﬁ:hﬁaﬂen& dsn BRERPLELAZ,NE 19{ ingredients
ot

ate phen I'azi ne aV| ng the chem ca
comdﬂﬁirs:ﬁmmRﬂydr(B:ad)dm mkarg. Unndnaldnbthl@dnglbllt or (iRt saitzkl;ld: solvent.

UsF: BB ARl e ook B BB &0y

dispersaitoatikitdr, (DOY adilithyd gackdge and viscosity index (VI) 1mpr0vers
containing 0.01 to 50 parts by weight of lubricating o1l per part by weight of the DI

~ package to form finished lubricants, e.g. crankcase motor oils. Suitable DI packages

o are described for example in U.S. Patent Nos. 5,204,012 and 6,034,040 for example.

Among the types of additives includedin the DI additive package are detergents,
dispersants, antiwear agents, ﬁ'iction\modiﬁers, seal swell agents, antioxidants, foam
inhibitors, lubricity agents, rust inhibitors, corrosion inhibitors, demulsifiers, viscosity

index improvers, and the like. Several of these components are well known to those



AC- 7750 group. Al kyl ated phenot hi azi ne may be
Aé?%SCted fromthe group consisting of

nonot et r adecyl phenot hi azi ne,

di t et radecyl phenot hi azi ne, nonodecyl phenot hi azi ne,

di decyl phenot hi azi ne, nonononyl phenot hi azi ne,

skéllgdan Ylepeolt 8¢ 82ddia conmachal laphenethinxkt Béditives and
di octyl phenaqt hj azi ne, nonobutyl phenot hi azi ne,

CORRPBIPPPHRIAGRA ie#¥iHe, nonost yryl phenot hi azi ne,
di s tl}‘lfb‘ﬁlcm%ﬁﬁlgb’slﬁéhyﬁad@@ﬁtﬂ k%ﬂp@ﬁ@rﬁ@ﬂ@cﬁ%@&ov@@fb used

styryl octyl phenot hi azi ne he sul
ingoyitavariaty Oémph@amczthgr PeToprgsieon llemtloa reeglnest arjdj sprtkagnition
| f fi t_ar t byi: & h
el SR AR 8L L i, RSy A0 L g
Clstibf GF- mﬂfndefds Gfubtibent amm;aesﬂlmmbcor&ing ho the! fesygbiag API-CI-4

orfB1-Betmdr s e 0Fsa b oD Sufl st Bieeaul gy Y i ver o

pr&XaER bﬂ@ Rfmehelmebidat. TRYbbe o mduﬁﬂuahe@ecordlng to the
al pha-ol'efins, isonerized, al pha-ol efins, branched

d 1-"(?I1C§Pl"eri§ an gi} Of i@r@mg viscosih eelecebitpmaniial lobriqaing eils,
c4
h 9%3@91;?‘-%{1 %ﬁc"é %?-!i %Etu&{lg& 841 saeﬁ bhde Bils %?clﬂid% thQddY

_ e I ns. [ efins may be i-sonerized
conmpealtytmnﬁqwdﬂsi atlicost Inbaeting nilpfor dpa:rkﬂgmtddemd
Struct ural

. furi zat
cofifresSbh s I REg hhuBussph EREhT Sion S HaPimobilg apd truck
engi@bg, ahafink Ahe FARbadldiekd] engaadsndundliee. br anchi ng may
aIs be used. é% gerq%e, i sQbut y] ene i§ a E%a ched .
ol ef CB%‘QH’B%% ¢ FR9&F May |5 T rof i, tomatic

trambthisiibn SAHLCRSY HAhulPRY c%kéh%@ﬂuid@ ﬂhh fSdiMEd Bk Aty
reaction of ol efins include: el enenta sul fur, sulfur

seprfodh ot thedikes Suph eompenensrmaebe effgliveriosigiingediction

ul fide, and m xtures of these-added
Coggg%yﬂer d%éat di fferent. stages of the sul furization

pr odds somponents idap at omeatnelobdomérs, be bneﬁzsamse adfibridating

unsa uration 0 be IJu ed..a ed
colfpat fian el Bo Bt Mot FERUP rat gy o
cotnpesltibi) CAsIgetiED eRa@ble, ﬂeeeﬁipan@itd maf bt peB&E edaithount of
gr apese

I I I { I
b b oar S Wi e adaly il et CSagt i Asesare

fm%%?gx n]%le tﬁ@E&Qﬁ@ﬁbm@é Ilnay BLPfbANB ars SRR bF ade@blﬂWabout 2
and i nati ons of these. The amount of

“ﬂ%uﬂﬁdhﬂyé@ﬂnﬂ&ﬁdﬁubﬂcguwﬁmwpﬁeﬂlfatty oil delivered to

of - CHURE PRl SRk ikt RS OR shyt% S il cGR Be iy
0
abdw\6lto aﬁioui; Ao nm drol d]]wdﬂ@dyn\zmncediammet biefrémnibsiteld to about
BV O T T

'Ihﬁﬁﬁmﬁﬂ@mﬁﬁﬁﬁmﬁubrlCant at a 1.0 weight %treat |evel
wi I deliver 2000 ppm of sulfur to the fm shed

| ubPiispsrrants soafaioed in thed ¥ peckecdneluds: bat ae pat limited to, an ol
Solﬁﬂ@ tp%ﬁ)%dé’? }%rgrd@ﬁflﬂnﬁtbaékﬁiﬁb fiting ﬂofi’eq %?cgltpts Pk 4 capable of

finis ricant at a 0 wel % trrea
asspiiptingjeith \pemche@@@bp dspesed. uFypics lw,ﬁhe ﬂ]Sperngsdeomprlse amine,

alcbl’llij(ﬁrérﬁ%gtor e&%r bé}lggﬁl%llertﬁg la&acthgd ?odt%e th ymer 'l)gclfé)bﬁe? often via a

efih or
bridging group. Dispersants may be selected from Mannich dispersants as described

in U.S. Pat. Nos. 3,697,574 and 3,736,357, ashless succcinimide dispersants as
described in U.S. Pat. Nos. 4,234,435 and 4,63 6,322; amine d_ispersants as described
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sul furized fatty oil to deliver between 200 ppm and
A%Q%g ppm sul fur to the finished lubricant. The
oregoi ng am ni ¢, phenothi azi ne, and sul fur
contai ning anti oxi dants are described for exanple in
U S. Pat. No. 6,599, 865. The ashl ess

indi 8] katl Mbd. Bi2ao BEbABTRE £ 80Wahe S, 68&)826€Ktbtsﬁﬂsﬁ$sants as descnbed
anti oxi dant additives_ include

ind Db Vel SaRegu) sHETL I apn s aans i ealdde Specipigide
dlgje%s‘an@% u&&ﬁb&@ﬁm@@aﬁwseﬁsm@é Kysdisshi geed pampie

low volatility, with a nol ecul ar’ wei ght greater
‘ than 250 dal tons, deS|rany a nol ecul ar wei ght
Ogﬁﬁﬁtnelrnhltbt}gpc48§0g% {ons Exanpl es of ashl ess
may be used include, but are

not G);udaticeﬁnmbnom layti exiddits fedized thy Ited]db]hnymfénabeastmle)to

A OH§ Pagro o P Setrar i ORE A GEAPRSHED d) broducts of

oxiioR %@ d)studgb B Wéﬂlhﬁs@ﬂﬂ&l dplsitsdhithiieposedbasml @ffaces and

di_ t hi ocar bamat es fpr epared from unsat urat ed._conpounds,

bygiisaepise aionakat @@ Bishsd edicarlo mush Ptslélﬁg;@lbwélbﬂézrﬁdnclude o
huﬁjc} &éyq SEbR fﬁ afeg %h&ﬂcﬁ’@aﬁ@ﬁﬁé degy miheLes e

groups o [ di thi ocar banate can
allgﬂldfeaphlmbystwahMg @mtq Ctuoallxﬁ stckerdbains., subfeeinsl Akylphenols,

r ba tes t d r
e e B e
nodypAcndd Qﬁﬂdé SBes301b $014b18 Phermdd; and s 2d Fhenates,

phisoagiiBgiad of slBirigns by Bosapossy phophaes e, metal
thideftBdm A< and 0B @81uBRYopPBIdcohpbaBdPhdescribed in EXQUHRAL €S0,

of ashl ess dithi ocarbamates are:
4. %6490 enebi s(di butyl dit h| ocar banat e)

5 |t 2&@%‘3@5@& tﬂ{% ﬁi% St yI ﬁﬁg@g(}%&nchﬁpgﬁﬂﬁé@ed phenols and

di Dy Jaontiyes; Mkwatﬂ:dlphbwth(admhlsolfamtfdwmpsUwL arzt ashle@s

h b
dlag‘%yﬂg%e é?aﬁﬁ%’i‘tgﬁ t ?12) %%;ygag@pg?sa I[erigﬂléy hindered phenols
. indbad, borat h@f?ﬁ)&nﬁéd‘twl, 2 M- d-tehitiacst bﬂlltylj)lhéﬁlﬂ (o101} dbasmmidre butkhe

I G IR S CRE R,
' bu%’lﬁﬁelﬁM 4ddutt)hl?@-t19§9hﬁgf dsﬁpl&ﬁhopapp%dylﬁ%ﬁdﬂeﬁwﬁu@%@nol,

i'n lu rlcatln oils in addition to the conponent s

4- WbQﬁadlée@l@Wd)lﬁﬁbhm4 heity bt dstertatbusy ot i4ele-

OB RO S T AP A LGB S B .

2.8- ﬂeterrmnjabatgrtp]nemolamﬂecgde’z @ﬂ1—i’ﬂnt1®@%tylpimhu}j AnopdeSl-2,6-di-

.. Paten s.,040'4974' 612

R SRy % 008 400 4,957, S48 and) 6, 1. 200

steﬁeﬂgnﬁaﬂéfe@ Eﬂenasusxﬁluruemgcﬁut 61 Ry @nﬂﬂrw}gﬂ@iﬁbié‘.(éztbrt—butyl-
Wi se, organonol ybdenum c %1 ni ng

o “6%%%’@ dtrgetisdanchs (G- amBho s &0 sH-BieHbirtert
bu Heﬁé qaﬁ&e&&’!&ﬁ& hapabL &Meﬂtibgtyllﬁéhol &l@d m@xt&%@ AFdof as

escri es a combi nation of %ﬁnonn enun1conpound

‘ defﬁiﬁlb;ﬂﬂph@ﬁd?tthhzﬁw]ﬁn@(mwﬁéﬁ enyl ani nes for use in
RS DLl £ A0 LR IHLBIA 005 noKARN B8 o B SHINk SR o

num con n’| ng 'on no iers
thecﬁe&nullabed beI ow under fr| ction m)dl fiers.

H

|

R —N —R"

11



The friction nodifying and wear reduci ng conponents
€_§ ri bed herein may be used with any or all of the
oregoi ng antioxidants in any and all conbinations

and ratios. It is understood that various
conbi nati ons of phenolic, am nic, sulfur containing

whfigin R ank de nesich ¢adpandiintlg r@ﬁ@hehﬂs\a%abme@ er epfubstitded aryl
for the finished |ubricant fornulation based on bench

SI8RP Bghe Boted o5 Grarhgtilpme atiusiiat srofspestigpeapeios Hisraryl group

m}'ﬂludé HRSHAVIE ‘hydﬂ%@%oﬁ ioboup® Eucﬁﬁrb)é aBLf ﬁé\rlﬁg ﬁbﬁn‘ V& 30 carbon atoms,
Fricti'on Moddifier Conponents ur- and 7

hyshiosntrovess hilpeen mdiralsoersbarydie naith o @ﬁpbgmup&, EDItIPERrORyes.

. usedwas i

or egral?ee ?g%}%gfg cérgfé?slb a}t £db|‘§{n!u‘?é21 %Ejgglj%ﬁérﬁ egﬁ [or élgphthyl
pamttydmewhmmmaze bmh ¢f thnagt g@npcare @nhmuneﬁ wahtaaleastmge

no. a d/o aL oups. ul fur- and
alfylhaging 36 aPon den e s RO LS b g B most
préfebddxy ﬁ@m 45%' %bﬁrdbldtSﬁ ﬁf@% b#at gesi9BRithdonB by B&Bta@yl dRSUps be
at e e a

ot assi um nol m nNo groups
SuRGHBH HeIIORS- %lhvhé%i lﬂrenrzsbw%ﬁn%hé@y aqqﬁlefv ighcasivgtine. or
mEQEPSE HBYo-RRd ARy EH %IP Rﬁé@?ﬂnlﬁé@ho' s, diols or

bi sal cohol s, or pol'ya an exanple the
r eacThedharGrfandn@rmme be wf 4 birdcart yomulnmgmot@ah@som nitrogen
Qnt,ai nj ng, bat h_.am no_and Q oups t ha
oS R, PR LB P A Dl e P QR b B
wlﬁmém fadastrons GitFen atom has toadrpl @Sup'sfatﬁcha‘duhere@pd g. as in the

horus-free or anonol ybdenum co unds i ncl ude
ag%%P \Fagpp% appgnes hav ng g sec Hage afxis&jﬂlw two aryls on

ork@Aeld B0l didh8 basic nitrogen conpounds wWth a
nol ybdenum source as described in U S. Pat. Nos.

4, 2d5anges diary gnng4Bat may be uspd inghigdsobiri @ Rt divaiteddo:
t
O B M R e B o L o B omines .
phiemylt.,2-BherRdgnediming, N-gled 13, 4—pheny1en3d1at@m¢pm@ndlsutyldmhenyl—

' |, dehyde.
e R B e RSk Do B s PuRE YT GiFRBARR g
mdéfhyhddiphsidauinee dﬁtﬁnﬁeﬁjhém}bgdme Dmbhotaéadgaﬂdﬁﬁettlylamme,
ounds epar e reactli
dltﬁé{@qﬁeﬁylémienﬁﬁ@e%ﬁb?ra’ﬁo alﬁgﬁ%thgfawgwy SrmRtsH Sospeaks
SlaPRd phéhyilbe® ndpRthyidNine %&%eﬁ?ydlphen?flamu% dlhe ptyl-

nmpounds prepared by reactin or acid

dlmenhlagmqezp Qienirdetyighgtedhilinben B m@sﬁd batyhstylidenum
- pheHEAfe A ARREH!REAsth N idibheRylabthe. No- 5. 137, 647.

Another class of aminic antioxidants includes phenothiazine or alkylated

phenothiazine having the éhenljcal formula:

wherein Ry is a linear or branched C‘-] to Cz4 alkyl, aryl, heteroalkyl or alkylaryl group
and R, is hydrogen or a linear or branched C; — C,4 alkyl, heteroalkyl, or alkylaryl
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AC- 7750 6. Conpounds prepared by reacting a
Aée%%ndary am ne with a nol ybdenum source as described
U S. Pat. No. 4,692, 256. 7. Compounds
prepared by reacting a diol, diamno, or
am no- al cohol conpound with a nol ybdenum source as

grdﬁp‘: CAlk@f%ﬂed pheboth$azifahay DOsel&tdlZorh3Ms group considing of
repared by reacting a fatty mf
mﬁ%%tf%f{éﬁxﬂpgwdu%w%ﬁ@a@ﬁCWﬁ@mlaﬁaeanm dypdefrmathiazine,

dﬁédﬂc%l%né’tﬁlagﬁécﬁlbﬁ%rgf Phhehothia?Rk: dilon; 1%@%9@11& , monoctyl-

ounds epared by reacting a ty aci
ph?ﬁ@ﬁbl@lﬂ@yd@@@&hahkt@laeme, mlpa@hlmélphfgioylum&j éé}ut}dphbnathlazme

e bed
RS BB RN S BRI o BubleSo p o By oo
styrgetylpigneathicitey oi |, di et hanol am ne and a :
m)l den so‘ r.ce . as .de cri be at., No. . .
RGO S R e P oS ety g ot Topisd 6. sulfurized
oléfﬁish;ﬂw AT ARG AL By (MOBE oRoleSin RisdBinttheid ﬂ@)ﬁhctﬁﬁadnﬂ the
al t hough the exact chem cal conposition of these

finsh s fuyr gpatenisofiibe antigdidank nbigh raplgcwerweightiqlefinspie. those
olﬁﬂ%ﬂgﬁﬁl rsm%a%g\({fw@a&g}b%@\r% #3597 SABRTRIRAGHYA
ExggrplesRENMIRShat may be used include alpha~oleﬁns isomerized alpha olefins,
branched olefins, cyclic olefins, and combinations of these.

Alpha-olefins include, but are not limited to, any Cy to Cys alpha-olefins.
Alpha-olefins may be isomerized before the sulfurization reaction or during the
sulfurization reaction. Structiral and/or conformational isomers of the alpha olefin
that contain internal double bonds and/or branching may also be used. For example,
isobutylene is a branched olefin counterpart of the alpha-olefin 1-butene.

Sulfur sources that may be used in the sulfurization reaction of olefins include:
elemental sulfur, sulfur monochleride, sulfur dichloride, sodium sulfide, sodium
polysulﬁdé, and mixtures of these added together or at different stages of the
sulfurization process,

Unsaturated oils, because of their unsaturation, may also be sulfurized and
used as an antioxidant. Examplee of oils or fats that may be used include corn oil,
canola oil, cottonseed oil, grapeseed oil, olive oil, palm oil, peanut oil, coconut oil,
rapeseed o1l, safflower seed oil, sesame seed oil, soyabean oﬂ, sunflower seed oil,
tallow, and combinations of these. | | ‘ _

The amount of sulfurized olefin or sulfurized fatty oil delivered to the finished
lubricant is based on the sulfur content of the sulfurized olefin or fatty oil and the
desired level of sulfur to be delivered to the finished lubricant. For example, a
sulfurized fatty oil or olefin contairﬁng 20 weight % sulfur, when added to the |
finished lubricant at a 1.0 weight % treat level, will deliver 2000 ppm of sulfur to the
finished lubricant. A sulfurized fatty oil or olefin containing 10 weight % sulfur,
when added to the finished lubricant at a 1.0 weight % treat level, will deliver 1000
. ppm sulfur to the finished lubricant. It is desirable to add the sulfurized olefin or
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110 CT-11 00CH20-120 - Sul fur-cont ai ni ng
r.ganonol ybdenum conpounds may be used and nay be
prepared by a variety of nethods. One nethod invol ves
reacting a sulfur and phosphorus-free nol ybdenum
source with an am no group and one or nore sul fur

smﬂlﬂ&&ﬁﬁiﬁ? Dl th B0 BEGRESN 080 phiGnd 200 ng%ﬁﬁtmﬂo&he BHfshed
are not limted to, carbon disulfide, hydrogen

lugrjpant.q ghe Kpegoing aninis, ghenmiiaene es sulfurghniHng antioxidants
arblgL &4iRaY fdf%k%ggﬁe'i&lﬁy'}fawl\'l&%@' gysng ol ybdenum

conpound prepared by featting a
sul f e @blwadmlkwbilﬂuﬂcyﬁdenmm@mh ©ey b tyedaay aativxidant

Rk e AP 0 P R By SBERIP B e
It mﬁlstbmneﬂm?mglg &elﬁeisnhﬂhﬂdlthﬁbatbﬂﬁfw e tof %cm(if(ﬁl&tﬂzty, with a
BRI A Ay B3 aee g arheBaiH g ghtpater than

4Uﬂ)&iélt@§s M%M@éﬁﬁhﬁ&%rbaﬁfat&@h&f%ﬁﬁm%se@&cﬁﬂe but are
exarr??éé(ia the reaction of nolybdenumtrioxide with a

n@@ﬁb yn@hylﬁ@ba%@ua&ald@@ww@mam)&hﬁp@@w&glkyidlthmcar—

r eae?’( I on %‘ﬂﬁ?‘g%%s ggﬁgﬁlﬁ,{@%@ %fgy Ell}féfé)gi&myl substituted

dldkylwethm c@trlamht@; dmhlbtarhamﬂ‘es pdekyred oo asmtdiraed ¢dnd@unds,

dI%_rl %13‘%}&% é)t L] nel’clicﬁ%%rn? fr:ﬁec %‘c@l i ngkg?naﬂ;gsbpdrggage from
ep%kﬂdﬁ:s; ﬁv}&ma Ia]]dyll groapg ammﬁanbﬂ&ﬂume@mm@ BflSpreferably have
appear.ing patents apnd patent applicat | ons i ncl ude

fremd to 4p I‘:%‘ik’,f)% Examples gl d@mmgrbﬁg@ﬁa gy be used are

discBRel &rnglemha«ﬁﬁg ?a@h{sr UOXipdenyi. tshsg@ 5@@0@ @@'@57’5 a@ﬁ%z
and carbon di su de as descri bed U

+.B7599; 0585308 B7¥58,770286,397; 5,902, 7?&;@&8@%@ %}ﬂé@;&’r’%d

J th
2 P A A g T P o 2 1 ona

sul fEnanWrcdastdsssaﬂe&mcMaten akd: SletRdenebiNo.

hpPIBRman s LR ARNPE e LGRS

2 m}ﬁsmmuesﬂdﬁﬁo@ewat@eﬂnbmylm Nodibaad- (dlﬂﬁocaﬂbalﬂ}a)saéﬁnate 2-

npounds prepared by reacting a nol ybdenum source
hqu%m@pﬁla@bw ithias, Gl R higgirbamy Masateise Bd S-
caﬂ)%ﬁfé'ﬁﬂ NUN cﬁbut??&ﬁhﬁ@ﬁbarﬂatg Gﬁlejrﬁgst d@su%gg ab¥iRss
272, 3 7 285,822, 4,369, 119, and 4

d1thlocarbamate is methylenebls(dlbutyldlthlocarbamate)

Zinc dialkyl dithiophosphates (*Zn DDPs”) may also be used in lubricating
oils in addition to the components. 7Zn DDPs have good antiwear and antioxidant
properties and have been used to pass cam wear tests, such as the Seq. IVA and TU3
Wear Test. -Many patents address the manufacture and use of Zn. DDPs including U.S.
Patent Nos. 4,904,401; 4,957,649; and 6,114,288. Non-limiting general Zn DDP |
types are primary, secondary and mixtures of primary and secondary Zn DDPs

Likewise, organomolybdenum containing .compounds_used as friction
* modifiers may also exhibit antiéxidant functionality. U.S. Pat. No. 6,797.677
describes a combination of Grganoniolybdenum compound, alkylphenothizine and

alkyldiphenylamines for use in finished lubricant formulations. Examples of suitable
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5. Conpounds prepared by reacting amoni um
Ad gl at hi onol ybdate with a basic nitrogen conpound as

descri-bed in U S. Pat. No. 4,283, 295. 6.

Compounds prepared by reacting an olefin, sulfur, an

am ne and a nol ybdenum source as described in U S
- mbigbdenddn coht3fide B8&ion modifiersbre GQIRBESISoP LARA TR

reacting amoni um tetrathi onol ybdate with a basic
meditigl§gen conpound and an organic sul fur source as

des erlegd b mbdiffing Bl welOredfleift® 2oBfithents describe herein may

Conpounds prepared by reacting a phenolic conpound,
beamsedwithangndalhohihiebigeningmagoun datwin any and all combietiomsend

SCri i > Pat ..No. 4, 466 . .. 9.
ro o Sl By Bl Rign So fRRg RO v, s
cobagiing md molybderamrpaitaidingaadditiveb den bmoptini2d forahel fiaished
sul fur sour.ce. as described in U S Pat.. No.
huiopgblogglation bised FIEhel histae s BpmPUG RS 854 ng
dispelsahi, VIrehadovad, kiekd Biil,Q?f%{i}'BﬂieEa&ﬁ{i{ré wi th mol ybdenum

hal i des as described in U S. Pat. No. 4,966, 719.

11. Conpounds prepared by reacting a tetral kyl thiuram
SolB ' b { bdenum hexacar bonyl as descri bed
Fr?ﬁéﬁhjdéﬁﬁ%\é@t&ﬁﬁ\%%% 978, 464. 12. Conpounds

pr epaswtirpandrpdasphiongs-fiee algkydmelykdanthogerponnd that may be

LSO LR 5 S E Big ufF a
phoghehishicablgbdeniit edured kith x@otdaaiceospblsd YWntdining amino
an%lr*rgﬂgg}gg%?%%t %txg,r%i) 250 ?1%1 a E?,ndd I:ﬁlsoggr)llm?‘gsqfr{ag mglybgénu?g t

sources mnclude molybdenum trioxide, ammonium molybdate, sodium molybdate and

potassium molybdate. The amino groups may be monoamines, diamines, or
polyamines. The alcohol groups may be mono-substituted alcohols, dicls or bis-
alcohols, or polyalcohols. As an example, the reaction of diamines with fatty oils
produces a product containing both amino and alcohol groups that can react with the
sulfur- and phosphorus-free molybdenum source.

Examples of sulfur- and phosphorus-free organomolybdenum compounds
include the following: |

1. Compounds prepafed by reacting certain basic nitrogen compounds with a
molybdenum source as described in U. S. Pat. Nos. 4,259,195 and 4,261,843.

2. Compounds prepéred by reacting a hydrocarbyl substituted hydroxy
alkylated amine with a molybdenum .source as described in U. S. Pat. No. 4,164,473,

3. Compounds prepared by reacting a phenol aldehyde condensation p'roduct,.
a mono—alkjlated alkylene diamine, and a molybdenum source as described in U. S.
Pat. No. 4,266,945, |

4. Compounds prepélred By reacting a fatty oil, diethanolamine, and a
molybdenum source as described in U. S. Pat. No. 4,889,647.

5. Compounds prepared by reacting a fatty oil or acid with 2-(2-
aminoethyl)aminoethanol, and a molybdenum source as described in U. S. Pat. No.

5,137,647.
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AC- 7750 14. Conpounds prepared by reacting

A 5\93!?)2 Mb3S13*2H20 with an al kal i net al
d kyl di t hi ocarbamate or tetral kyl thiuram disulfide
as described in U S Pat. No. 6,232, 276. 15.
Conmpounds prepared by reacting an ester or acid with
a diantag o@drsrpfqabﬁerbtyrrbmug ascandagainiios wihsiuhdlytéenum
as descr|%ed in S.. Pat 6, 103, 674. 16.
@@ﬁﬁéd%&lbﬁ}%r%&aﬁm é‘aﬁ?@ﬂéé an al kali netal

di a'%yé(qh%&meg ?fe@ﬁi‘éﬁtb? Wickifle 34541 ARAMOBE ARie- aq@dhal
fol | onwed denumtri OXI de, as described in

coglpomad Withi mcayu cnugRuIvss bsrahadintt Bi mamawa&zelsio
i /éo W@hg Blepel¥y L ORuh QL LMY B SEIMERNLRA atkyhdreR

-~ diamine, and a molybdenum source as described in U.S. Pat. No. 6,509,303.

- 9. Compounds prepared by reacting a fatty acid, mono-alkylated alkylene
diamine, glycerides, and a nioljrbdenum source as described in U.S. Pat. No.
6,528463. | |

Molybdenuni compounds prepared by reacting a fatty oil, diethanolamine, and
a molybdenum source as described in U. S. Pat. No. 4,889,647 are sometimes
illustrated with the following structure, where R is a‘fatty alkyl chain, although thé
exact chemical composition of these materials is not fully known and may in fact be

multi-component mixtures of several organomolybd.epgr.rzl_cb;_nppunds.

0 [ | OO0 L0

NG A N

i du A REN 4 M%
RCOCH,” 0O \-“‘0 »\CH»?L}%Z@ h

- Sulfur-containing organomolybdenum compounds may be used and may be
prepared by a variety of methods. One method involves reacting a sulfur and
phosphorus-free molybdenum source with an amino group and one or more sulfur
sources. Sulfur sources can include for example, but are not limited to, carbon
disulfide, hydrogen sulfide, sodium sulfide and elemental sulfur. Alternatively, the
sulfur-containing molybdeﬁﬂm compouna may be prepared by reacting a sulfur-
containing molybdenum source with an amino group or thiuram group and optionally
a second sulfur source. '

Examples of sulfur- and phosphorus-free molybdenum sources include
molybdenum trioxide, ammonium molybdate, sodium molybdate, potassium
molybdate, and molybdenum halides. The amino groups may be monoamines,
diamines, or polyamines. As an example, the reaction of molybdenum trioxide with a
secondary amine and carbon disulfide produces molybdenum dithiocarbamates.
Alternatively, the reaction of (NH)»Mo3Si5*n(H20) where n varies between (¢ and 2,
with a tetralkylthiuram disulfide, produces a trinuclear sulfur-containing molybdenum

dithiocarbamate.
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X where Ris an alkyl group containing 4 to 18
A&_a},;jgons or H and Xis 0 or S. Gycerides may al so be
used alone or in conmbination with other friction
nodi fiers. Suitable glycerides include glycerides of
the formula: CH2-OR CH OR CH2 OR wherein each Ris

i nde@)@iﬂﬂﬂéﬁ d)f&Su&Bf S@ﬂtﬁlﬁlnfgr(@g’ﬁlbhﬁlﬂfdeiqhﬁn@@ﬂl@bﬁdds Rgp&fkinblin
and be a sat urated or an

PW%%P&@%@ a@“%ﬁﬂ‘”@%%‘&%‘d Hritalowinsm 3 to 23 carbon.
at ong. CEXAGRIIS %r Qar W@é&t%%%n&l BlenlRYiriBLidd$EH a secondary

i ncl ude ycer ol "nonol"aurate, glycerol nononyristate,

aﬂ@}lﬂy@@d oitberbispsidaias dessribeyd mdérSalPatrmsﬁ,éa? 8 eandshgis6,702.
82 g&%ﬁﬁ? dn%??; Oe%%]l:édvb e£<!u% ngﬁ%nﬁ% ﬁ;% deﬁlﬁh S&WCC with a

c ac l'eic ol'enic acr ds.
se'&;mlnagaémmemaelﬁcm dikulfidaagt ya add1deﬁa1 Golfmasonrcsmbslé@nbechin
correspondi ng di gl yceri des and '
UgnP%r %e‘?b%ﬁgg& These materials are not detrinental to
t he Prostipdinay pfﬁ‘paidd&ay@édﬁ@%ﬁﬂﬂ%&ﬂiﬁﬁﬂﬁ@ﬁe m@ﬁlch dEB¥ndary
in fact be nore actiyv .0 of nmono-
angpe g easborpdisigigle B@d@ﬁg@bed lﬁ&%ei/é’ﬁf Na: 4j1g 8&5& erred
t haty f
fr o6 1 bonb Beefiliuty i@ (3ho BRGyRI SRReGRTL Phic,
nigegsupsmpbunhandp ydarisdese a@flwsesbm adJ .15y Pah&Noabbies, 152

< ameshuthonen) , domslsyiedatycerido 1o
nonga, Odmpoaﬁk!ﬂs frepared ¥¢ wahd@@mdmbmlﬁdte_frmmmlgbdat@whﬂ a
b R SRR AP e SoP B chret e ng of |
NONIgMi dinpounds prepared by reacting an olefin, sulfur, an amine and a
molybdenum source as described in U. S. Pat. No. 4,362,633.

7. Compounds prepared by reacting ammonium tetrathiomolybdate with a
basic nitrogen compound and an organic sulfur source as described in U. S. Pat. No.
4,402,840. |

8. Compounds prepared by reacting a phenoli¢ compound, an amine and a
molybdenum source with a sulfur source as described in U. S. Pat. No. 4,466,901.

9. Compounds prepared by reacting a tﬁglyc‘:eride, a basic nitrogen
compound, a molybdenum source, and a sulfur source as described in U. S. Pat. No.
4,765,918, |
| 10. Compounds prepared by reacting alkali metal alkylthioxanthate salts with
molybdenum halides as described in U. S. Pat. No. 4,966,719,

11. Compounds prepared by reacting a tetralkylthiuram disulfide with -
molybdenuni hexacarbonyl as described in U. S. Pat. No. 4,978,464,

12. Compounds prepared by reacting an alkyl dixanthogen with molybdenum
hexacarbonyl as described in U. S. Pat. No. 4,990,271. |

13. Compounds prepared by reacting alkali metal alkylxanthate salts with
dimolybdenum tetra-acetate as described in U. S. Pat. No. 4,995,996.
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pol yoxyal kyl ene pol yol s and esters thereof,
A@gfﬁoxyalkylene phenol s, and anionic al kyl sulfonic
aci'ds may be used. A smal | armount of a
demul si fyi ng conponent may .be used. A preferred
demul si fyi ng conponent is described in EP 330, 522.

Suchid e@mhlsdlﬁllﬁi pg:pamﬁrhyrrgmmgmﬁ Hpe M@gj qa_,,i*melgt‘k)1 lylth an alkali

re ,t'n n a ene oxi W t uct ohtajn
meghpig I%ﬁ@aéa Fder ey 3’@1@3&% S e eRbb Ut
N&egisifsl er shoul d be used at a | evel not exceeding

0.1 mass % active |ngred|ent Atreat rate of 0.001
to OlS0F ¢rapngs Beephige biymepcdigr enestpisorcdeil/with adiamine, a

m?}&ﬂ&en%%i %&&%ﬁ%ﬁ%ﬂt&%ﬁ&e‘%ﬁﬁ%&%eﬁ 'iE‘PW“Saﬁat' NQ% Phd.674.

Ow | nprovers, mtenp

whi clt. Compblmdschroparéd by macting a:rmikeﬂemmah dzaﬂcylcSt]mlrcarbamate

wilhs ehloripBbBedme FRA S er Sy BiteR g, <gE et H U s
Pﬁfm@dyan%z@B to C18 dial kyl- fumarate/vinyl acetate

polyners polyalkglnethacr%lates and the_ |.i
%?@9?@@3

FoanYlE BRI EiE ot

i ncl udi ng an ant, oxane type,
for ‘exanplfe, sily
Seal swel | agen- T

Bi'l Uﬁgﬁ?d &?B ﬁlﬁ’oﬁ?Hagfmg structure,
e pol ysi

Sgl Si Roxane
Pat ent Nos. /3 -

used. R Viscosity modif{ers (VNb.functlonto

i mpart high and | ow tenperature operability to a
whenbRiis ant alirgl griotip caitfeining 4iweld ok av &, tindK is 6l @& S.

vt e 8B by Rfarspm g aer rieion
médifiet] Soitdse gdiys@ades antlsdaglecaldsookihofermubui t abl e

viscosity nodifiers are polyisobutyl ene, copol yners

of ethyl ene and propyl iiaﬂg_ ji.gher al pha-ol efins,

pol ynmet hacryl ates, pol ¥l ne cryl at es,

met hacryl ate copol ymersf copol yners of an unsaturated

di car boxylic acid and nyl ound, inter
pol ynmers of styrene angjig iéﬂggters, and partially-

hydr ogenat ed copol yner sj of styrene/isoprene,
styrene/ but adirene, and !soprene/butadi ene, as well as
the partially hydrogenéﬂ&ﬁgﬁﬁﬁaﬂﬁlyners of but adi ene
and i soprene and isoprene/divinyl benzene

. wHeunsio tachimais inéeheatiaftiysetopd! el drbag comistibe ofiHedhd C(O)R‘

WipeR ot bk PRI DePbEHttng e SR A g 2 Srbon
atois. @}@%ples of glycerides that may be used include glyceroi monolaurate,
glycerol monomyristate, glycerol monopaimitate, glycerol monostearate, and mono-
glycerides derived from coconut acid, tallow acid, oleic acid, linoleic acid, and
linolenic acids. Typical commercial monoglycerides contain substantial amounts of
the corresponding diglycerides and triglycerides. These matenais are not detrimental
to the productlon of the molybdenum compounds, and may in fact be more active.
Any ratio of mono- to di-glyceride may be used, however, it is preferred that from 30
to 70% of the available sites contain free hydroxyl groups (i.e., 30 to 70% of the total
. R groups of the glycerides represented by the above formula are hydrogen). A
preferred glyceride is glycerol monooleate, which is generally a mixture of mono, di,

and tri-glycerides derived from oleic acid, and glycerol.
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anhydride and then derivatized with an al cohol or
fﬁa?kﬂe. O her such copol yners are copol yners of
yl ene and propyl ene which are grafted with
nitrogen conpounds. Each of the foregoing
addi tives, when used, is used at a functionally
effective anount to inpart the desired properties to
e I ricant. Thus, for exanple, if all additive is
A nhibitor, a functionally effective
amUytiist ﬁﬂnlsﬂa)lrssse@&wdq%rﬁ Rhd dgﬂaup bRistinp ¥t foienian anmount
sufficient to inpart the desired corrosion inhibition
pobyeavalkylsne pelvels ap@ csthes therpef, peliexyabigteneaihpyols.tand anionic

of - these additives, when used,
aﬂé@ﬁgggﬂég&? %egg%%bey wei ght based on the meight

of thembll bnnbmatqf Iagiemulls@mgmmmmncmt magnok msndoﬁ@referred

nt f ut.. 0,0 t,20%
e R ORF Atofb e & 6580 i AR Byt onen
mayebedbitaibes Beraattiid Meyight oitic tvid ab ubdidt ablahigd (nyIIeactmg a
conposi tj on. ents described here

bigregrxisle wia aolyhydia Iig%oé%“ﬁ% HF‘HB‘FIﬁ@éﬁ}I B psed ata level not

exEQIRRSI T hRBs % 200 EroBIRAd! MBIt rHONRY 1 totdWm%@A actlve
diluted wth a substantially inert, normally Iiquid

IHQE@QNH@C@MWH@nt such as m neral 0|I synthetic oi

nap Ii’toniapoﬁ %}r&%&ﬁﬁ% %ﬁ}e@ﬁns(e:%gogvﬁ gﬁlﬁ)e% lka(JvJ i n]?’B%%Q q()wer the

t ol uene* or ene orm an ve conce
mifhhese t@ngmﬁmteratvdﬁc}uﬁlﬂ dldldlwdbﬂbmdn cfir onpabalit Sukbbadditives 7

abo 1OOW ht a enbodl bout 10%
O BB o bR ) CRATGH A BV FHEN IR TG 1o WIS e
ﬂuﬁﬁ@ﬁaﬂh& Sulird PtEC] Qiatkiglerutnardi@t il aktabdecdpbBrmers,

conpositions, additives and concentrates descri bed

Poh@%éﬁﬁﬂﬁﬂVYB§S§@@§Eﬂ@@ fromany of the synthetic or-
nat yigh, Rl &wy@&&m%w £ebmk d§Yr{&Mlﬁﬁgéi1Qﬁ‘ﬁ‘§amam

oils Inclu esters-of dicar % i ¢ aci ds,
of fsl B@IS}'IOWE toprd far ecomples sﬂp@ncyméblpm mefhiyhsiloxane.

I I '
LRI S B BORERYTs A SRR

~ anéd#i0de,58D) maredilse bé nedlr pol yner s, copolyners and

o oV SCoRR RopER od Ficton{ iemarig wPrerberature
op&ubity fol LRbHOMngaMd THeVM ked mEfaasy hahald ﬁm@hd)rﬁ of By be
al soinclude the gas to liquid synthetic oils.

muliafugetimapase oils i nclude animal oils and vegetable

oi | Ml(lﬁgﬂ]ﬁn(gfagr e?(?sngrghodlh@fsq}lﬁ' alsbrfuhdt H'ag df%ﬁ&%éﬂt?&@also

oil s an n solvent-treate
knargidStitaddt eusccmtyi ercakifid¢re bra mayisohptdenes C@ﬂolylhers of ethylene and

ffini t ' d m
prlete phil b bR RS o Db et opyplipimgipnsgtates
me\éha&@@ﬁb lwp(ﬂ?mem ﬁ@b]ﬁfol}@ﬂe}:re t@ﬁl:m 0ﬂsa&hﬂﬁ@ dﬁﬁﬁ:oﬁjd&ﬁao_ﬁxf aicu% vinyl
ase 0|1 s he base oi 1 C as a v Sl -0
compAd. e nolymaa df srre apd A IBFéf%rﬁﬂlf?ﬁg’i‘éj}Yd@y%nﬁtﬁd
ﬁ@ﬁﬁ&rs@s@%ne%opl&% eren@@u?aﬁﬁﬂ@le and 1sop]‘—$}ﬁflﬁl@idléﬂé" HOwell as

exanp es are given fof the purpose of exenpl i ng

thezgpapedlyhydrogeheed h@@ap@ﬂéﬂwgs fritagicne gad lsioﬁte@ﬁ to
1sobfeﬂ%ﬁi1ﬁ£3ﬁb§ggﬁ)g' mem s in any way.

Functionalized olefin copolymers that may be used include interpolymers of

ethylene and propylene which are grafted with an active monomer such as maleic
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Exanpl e 3 Boundary Friction Coefficients of
Aé%%OSoluble Conponent s In the foll ow ng
exanpl e, a base oil (EXXON EHC45) can be added to a
conponent contai ning one or nore di bl ock nonopol yner
conponents sol ubilized in tetrahydrofuran (THF) until

ankQdide Hedahert deeivaoldd wonanaigohdl &r amse. dthersich b@}iokl)jnhérs are
i s about

concentr n of conponents jn the base o]

cogoly %ﬁ@ﬁﬁ@@@érﬂm ey arergrafqdonith Bidtogrr pappaunds.
of - qOReR ﬁﬁtfoﬁe‘ébiﬁ@aﬁﬂﬁlvﬁQ %@n'ﬂs&ﬂ ididel &f £ RincBbfly effective
conponents ‘can be measuréd I'n a hi gh frequency

anyau] foriswattitheydasisd prapertiee RRYhedubrisante rﬂa@lﬁaﬁou exangile.30@r
ad@itl"%fg Zs7 29 C(Wro Cf%?nrﬂlﬁ{bﬂ&e ta%ﬁlcl-llalﬁal?}p gﬁéﬁgﬁe lﬂ\]/l\ng ?&r@gﬁh

1nh1hﬂimmmﬁd bhat atoenicafipoere b ﬁnmeﬂefdéﬁmﬁl cmmtiOn irgdbiGen
chifBGHSgR] et OBSTHIARY PRGN BF g og hese

ad @RIt @ivilich G1s@R edh O TP eNEitut 20% byl WHRRITALLH ¢h 1 R@lght of the
relevant to the condition comonly used to stud

1“‘8&?@%&99 CPRPETITh ABf UEeRf %bqﬂlmémcf?%@h% 094 ﬁvsvaﬁbpgt 20%
\ us%ld(’(‘n?érgi‘ﬁh A€ %&%Bﬂm%éﬁk Hﬂ;du@ 09194 tot eiB%u@RW?‘B %1‘[ $aLaRE the

: ded in a Goup base oil. The bou dar
'W¢$MEfﬂnﬁub@@mhg@ﬂ@nﬂ$0ﬁﬂpnthe conponent / Base 0i |

o u;jgjﬁ e tSr e8] % %J oﬁ %ﬁa‘ﬁ thr%cﬂyeto rgheeglhlgrﬁ(f‘aang oil
com@dmae@l Inr @rﬁtdnﬂi@dl’rﬁérﬂ,t hox&vte@ ti&ylms dilaed wﬁta\al sngstatially inert,

f the onents. . expected t a
m%ﬁﬁv Qi greent Ay as m&%ﬁr%%wéluﬁwvéh%wtoexal %@@f iﬂa ated
(e ACHOOC I AKkA) Bédzeh®tslBbR GORRIRED FstmM Addﬁ%%ﬁc@nrate

reduction in the anmount of conventi onal Bhos hor us

MWO@eq:wesaﬁtlathaa@ aamsabonp Hado ehertdB) 4 tipveighhapd in
ont bﬁy@@%ﬁ%‘&m BoRfto BRb: Wob OBy %[@ﬁﬁ&hh@%&h S%Bs on

'e achreving a stml7ar or |np
friction coefficient performance or benefit and

BAIiQHIe or no adverse effect on the corrosiveness of
il. At numerous pl aces throughout this

spe®iafé cidt duiabledsr B e foratidating the Ettiﬂfﬁtfsituﬁxfs dddﬁives and

Pat ent s uch cited d cune ts are re
cowe‘zsfﬁﬁ%ﬁ%sea{aeqs hergigopay, l?ﬂ%*f nagy 8% et.wr orfnﬁqure’l oils

" or BBttufQiidledteNBE Bynthetic basd Bﬁs fﬂ%{@%ﬁw eﬁ&@ %@I HEEfHo%yl?J £ids,
- susceptible to considerable variation in it

polyebepisead ak@b@ﬁm%ﬁgphawﬂ@nﬁmmdmw@t@eﬁ @tkyl-benzenes,
B R
intérppygers) gopstpodismad dsrivateenittanéaf whee (hg 5minal hydroxyl
groups have been modified by esterification, etherification, and the like. The
synthetic oils may also include the gas to liquid synthetic oils.

Natural base oils include animal oils and vegetable oils (e.g., castor oil, lard
oil), liquid petroleum oils and hydrorefined, solvent-treated or ad,id—treatedl mineral
luBricatihg oils of the paraffinic, naphthenic and mixed paraffinic-naphthenic types.
Qils of lubricating viscosity derived from coal or shale are also useful base oils. The
 base oil typically has a viscosity of about 2.5 to about 15 ¢St and preferably about 2.5
to about 11 ¢St at 100° C.
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the spirit and scope of the appended cl ai ns,
Aéyﬁbuding the equival ents thereof available as a
matter of |aw The patentees do not intend to
dedi cate any di scl osed enbodi nents to the public, and
to the extent any disclosed nodifications or
al t ertatfoDesingakamples laid gval foy tHeghurpowst bfibxenifigysgagects of
of the claing, they are considered to be part hereof:
the, By IpBSIBE a7 PR EFRdE 0P VAT e SmbORSESTR 38Y Hafpd
i s: . A method for reducing a friction

coefficient adjacent a |ubricated surface, conprising
provi di ng an amount of adaxamepledo| ubl e or

oi I - di sper Shbla: FRR R GAR bF isBEne FBLES Al

sel ecte _
photlo tler fodetvingkatalple albage2ei L {ETHORODYEIFK YN day be added to a

acrylate) core and a dihl.ock acrylate copolynmer . .. ..
cofPiHE P TS e B o P it SRR Topived i
tetﬁ@l@fiﬂjﬁﬁtiaﬂ gﬁHFlﬁ)alglﬁ_ 0wt @fof thedsoll et Robni v thid B30 Siltsy ,ﬂ;]awcé

appl yi.ng the lubricant conposition containing the
CORgHEBHANPT GRS HiE A EE begs ‘Eiglsl 5B %@? wgight percent. Boundary

fridish QRO 9bs LrfhdRertt WNRIRY BorfiliBingWRfibeAl 84 SHhASSs can
conprises an engine drive train. 3. The method . .
beafeagirgil m 4 hightfeaqaieret heipraghtingigstad GUMR TR0 adonprrpiyesof
i 0/S _ f '
0 a6 e S BIADGRL o R RIsb B Sififincd s o
cominelr ei n the lubricated surface conprises an interna
surface or copponent .of .a conpression_.ignitio .
eng i1 Fesults Wl tigiche b3l e cPBReTEy 4F fTectgpi Fdlupe figgon
un@gqmmgggﬁn§&¢xmghgple or oil-dispersible conponent in
the fully fornmulated | ubricant canposition ranges. up
to aBBuer B persEnthehyuyEryfiction of olls cutaimng eagh ¢RyPaFent at

@ Rl Y R TR Mlon op@hn P Tt Sl the bpundary
frigtigprafcagine odrposiber whricany oge fxcight pertentoBtipey efghe by
cofﬁ%imgerﬁtts' can be suspended in a Group 11 base oil. The boundary friction
coefficients for the component/Base oil (such.as EXXON EHC45) solutions can then
be meésured at 100° C. The resuits will show that the components reduced friction
relative to a base oil having an absence of the components. |

It is expected that formulations containing from about 0.5 to about 1.0 wt.% or
more oil-soluble components will enable a reduction in the amount of conventional
phosphorus and sulfur antiwear agents needed thereby improving the performance of
pollution control equipment on ve;hi_cles while achieving a similar or improved
friction coefficient performance or benefit and little or no adverse effect on the
corrosiveness of the oil. '

At numerous places throughout this specification has been made to a number
of U.S. Patents. All such cited documents are expressly incorporated in full into this
disclosufe as if fully set forth herein. ‘

The foregoing embodiments are susceptible to considerable variation in its
practice. Accordingly, the embodiments are "nof intended to be limited to the specific

exemplifications set forth hereinabove. Rather, the foregoing embodiments are within
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7. The method of claim1, wherein the anount of
Aé&*msoluble or oil-dispersible conponent in the fully
ormmul ated | ubricant conposition ranges fromO0.5 to 2
percent by weight. 8. A nethod of reducing a
friction coefficient of an engine | ubricant
the epifiogidt dcope ciithe Agpanded alkinod) imfluding theginakonttairasfng
t he | ubri cant ﬁonposition, conprising contacting the
avaliin® pEAE it a fully fornul ated | ubricant

CoNPERRidat@ifes 66 MR inSdnddo Acdidse a@%' His@lbsddubibahémg o the
vi scosity and an anobunt of an oil-soluble or

- publit,-agf $p BresEng apniiselpeasimedifigdiong of aleARiHES nepyoL literally

’ Sl f 3 LDKRRIA 1o be part hereof the -
fh%%ﬁ@"@%F%)gﬁ%?%%§§§§kye9ggééﬁég%#zc%rgpan mgod?gFgce

doatimglodtguicdpakynmer corona sufficient to reduce the
friction coefficient to below a friction coefficient
of a lubricant conposition devoid of the oil-sol uble

or oil-dispersible conmponent. 9. The net hod of
claim8 wherein the engine conprises a heavy duty
di esel engine. 10.- The met hod of cl aim 8,

wherei n the amount of conponent in the fully

formul ated lubricant conposition ranges up to about 5
percent by weight. 11. The nethod of claim8,
wherei n the anount of conponent in the fully

formul ated | ubricant conposition ranges fromO0.5 to 2
percent by weight. 12. A nethod of for reducing wear
bet ween noving parts using a lubricating oil, the

nmet hod conprising using as the lubricating oil for
one or nore noving parts a |lubricant conposition
containing a base oil, and an oil additive package

i ncludi ng a wear reducing agent, wherein the wear
reduci ng agent conprises a conponent selected from
the group consisting of a photo-crosslinkable

pol y(2- ci nnanoyl oxyal kyl acryl ate) core and a di bl ock
acryl ate copol yner- corona. 13. The net hod of
claim 12, wherein the noving parts conprise noving
parts of an engi ne. : g
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14. The nmethod of claim 12, wherein the engine is
sel ected fromthe group consisting of a conpression
ignition engine and a spark ignition engine:
15. The method of claim 12, wherein the engi ne
Whaidk uldesedais: i nt er nal cOnbusti on engi ne having a
crankcase and wherein the lubricating oil conprises a
crankcase oil present in the crankcase of the engine.
16. Themeaihas: eush@h Miditbn BTG alijacert ubnbiratddngrface,
oi | conprises a drive train lubricant present in a
cogrivaghreyiding an ampan of 28 dlsplublp opgldirgesys frmponent
isi i ' 1)@4 \&n§i cFRIMIBE
Coéégﬁﬁgggﬁgggggﬁ%&Fg%?Egﬂ%é%ﬁicaﬁ?kgg%ggép??gn in an

-podytduirtnamanpxpgkyiect datghout asd pditdesit adoylaigeiogblymer corona in

. ~The d of claim.12, wherein the. I Cl: .
a o emasE) BB o PRt ot e i AP e B Bbsi
and APpIRinetA Bibfigarft lcofpOsifion corfaipatociae tothyonwat @ht surface fo be

19. The nethod of claim 12, wherein the wear reducing
lubriggted- i s present in the |ubricant conposition in an

anmount ranging fromO0.5 to 2 percent by weight.

20. A method for reducing-a friction coefficient .
 adj dcde reetharbefl deinel whareiadke lubspgied sirfrge sPopTignsey engine
dﬁ%@u%ﬂPunt of an oil-soluble or oil-dispersible

comnmponent conprising a material selected fromthe

group consisting of a photo-crosslinkable

pol y(2-ci nnang xyal kyl acrylate) core.and a dibl ock
Bor i e RO S bt PO S PR g o
infetAl §EBRE o IASSHehi MinGaRkail BbMBudiodasginel | of

| ubricating viscosity, and applying the |ubricant

conmposition containing the conponent to a surface to

be |ubr] Gale i GRORBRERE Hitfac8 RS

dia#é?g% grég%%éa%%g%qﬁﬁgg?i_n1;ﬁ]pknes§‘of_t e
" intewlal swe ot ocomppwient ofn compressiglignpiopsngiod. of reduci ng
a friction coeffi-cient of an engine |ubricant
conposition during operation of an engine containing
t he 5 aieingahdd eldiEias] twittein dhenbsitnd ol aolubbd emdl-tispersible

engine parts w.th a ful fonnul at.ed | ubri cant . -
comDRBL I 6 MBS o o e BB P Gen TAEF Wnbi gt 5 percent
TBMié sity and an anmount of an oil-soluble or

ol 1 =di spersi bl e conmponent sel ected fromthe group
consi sting of a photo-crosslinkable '
Elgﬁﬁé%sib}e \

POl Y{ 2o T DALY QP Iofhor B AhBlncP6A-BbIForli
acryl at€ "copol yner carona sufficient to reduce t
cofnpbadnit onthe deltyf forinahtied labbednd wompbsitict fapgecivehfl. tioehpercent
of.a | ubricant conposition devoid of the conponent,
by in the conponent has a core dianeter greater

than the filmthickness of the |ubricant conposition.

22. A fuel conposition conprjsing (a) fuel selected .
f r orf {The nestersbofccdisn Srwhigeisthqamgmtod pﬁcﬁot@éq Or Q4 dispersible

co{ﬂh&%n@ $he e Rrmalebd Pbricut eORPBEALn BRLECHEE OF & percent |

V e group corsisting of a photo-crosslinkable
bypalight2- ci nnanoyl oxyal kyl acrylate) core and a di bl ock
acryl ate copol ynmer corona.
8. A method of reducing a friction coefficient of an engine Iubricant

composition during operation of an engine containing the lubricant composition,

comprising contacting the engine parts with a fully formulated lubricant composition
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23. A fuel conposition conprising (a) a fuel selected
fromthe group consisting of gasoline, diesel, and
bi odi esel fuels, and (b) oil-soluble or
- oi | -di spersible diblock polynmers having a first bl ock
cotipdismgSenendil bl Dbticatidevietasity andlarf amaint blf e kilissludle or oil-

.phot o-crossl i nkabl e pol y(2-ci nnanoyl oxyal )
GHperYla CRTPRSTESSIARIOS P L8 EBHA ST ORI L Apbto-crosslinkablc

(b s Rlal B xFhIRY PEdvIRE) ¥btaBd 6 ARbEREYI6RIOPElymer corona
po%%.cA netkoggfo? %g%ug?ng a frictiaon é%effigLent

suffitjient entedacd the fiietareepedimeni sebelewrpRragmepefigent el Adubricant
an anhnu ] - 1 Qe diniPemSidAkg: di bl ock

°°B@P§ﬁ§?§éﬁ§@9§%méﬁ$%#s188?%%@“%% ﬁ% se éﬁﬁﬁ%lock in a
fully formul ated | ubricant conposition containing a

bas Il of lubpicating vi.sgosit and .applyi.n .
Tt b6 B B SR T g KEr B G bo e
enb@ea surface to be lubricated, wherein said first

| ock is a photo-crosslinkable

pol y(2-ci nnanpyl oxyal kyl acrylate) core and said :

secqpd 19l ofknd Sofllah b R URlg shile Bkc@fﬁ?dﬂeﬁi B the fully

copol'ymer corona. 25. The nethod of claim 24,
formeated hutsizhnt donmmsitionoakges ap dehkasit & gefceaihit Weighk oup

consisting essentially of poly[2-cinnanoyl oxyet hyl

acryl ate, poly[2- cinnanoyl oxyet hyl :

acr ylli atyg} nicliiod &F siint 8nwhdreixeliduhoumt pftanpident artbe fully -

conbi nati ons t hereof . 2&. Tge'net od of . claim
formplatgg BybsicAntcampasitionrapges Gemid 19 4 GO ERE h der go

a chenmical reaction to formmcelles. 27. The

met hod of claim 24, wherein the lubricated surface .
. conp2i sewetind of orredaring weprr between moving paigs usipgea lubricating
."gt hod, of cl ai. : 1=l | L ERCEo part
oif BiepraBLc pB b€ g UEHE Brkcafine URUALRR ni b pats a
lubrivagt Gahposiithuiniamng adiaseoil, and an oil 24ditivh packethgiuging a
claim24, wherein.the lubricated surface conpri an
weh e agEh wEereit Pt g red e Bhiroien
- seleBiRl Hopibe b e onsisting of a pRotoThesshiitablch i (2cdimiamda3toxyalkyl
wherein the amount of oil-soluble or oil-dispersible
acriilaseoesre pest § AblodABYAEIFOPPINMERECTPRA- | y f or nul at ed
| ubricant conposition ranges up to about 5 percent by
wei ght . -
' gl 3. The method of claim 12, wherein the moving parts comprise moving parts

of an engine.

'14. The method of claim 12, wherein the engine is selected from the group

consisting of a compression ignition engine and a spark ignition engine.

15. The method of claim 12, wherein the engine includes an internal
combustion engine having a crankcase and wherein the lubricating oil comprises a

crankcase oil present in the crankcase of the engine.

16. The method of claim 12, wherein the lubricating oil comprises a drive

train [ubricant present in a drive train of a vehicle containing the engine.
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31. The nethod of claim 24, wherein the anount of

oi | -soluble or oil-dispersible diblock pol yner

conmponent in the fully formulated | ubricant

conposition ranges fromO0.1 to 5 percent by weight.

32. [Thaheehdas of clabal Inviéreinter ecan rtdlmirfgmmt is pfesent in the

oi, | -sol ubl e, or, 0|I-d|s ersi bl e d| ol r .
lular&i%ab%mosmnﬂﬁénﬁm% FREREIRR & ?Lﬁﬁrﬂeg%i:ﬁ{ by weight.

conposition ranges fromO0.5 to 2 percent by weight.

33. A nethod of reducing a friction coefficient of an

engil8e Thgmedtecinl c&amapb?s ivehiceain due Werg Tesieing: agsnt is pregapt in the

BT R A BB A v,

fornulated Iubrlcant conposition conprising a base

o 1 o et ShHerdp Br B SRS spy S Bresent n he

S RARCRRSosHRAITY 86l ambGAN ran @R ttAme 0936 Ripakahl By pelght 2-
ci nnanoyl oxyal kyl acryl ate) core and a di bl ock

acryl ate copol ymer corona. sufficient to reduce the

f ][ | Gyl %bnmgﬁgfl E‘drcréﬁmmé Qﬁ%i V¥o@ én@ﬁdtlj%bn@ Qﬁlfricﬁie@réhrface

ricant co t1on ev0| he oi |l -sol ubl e
compnsmng -p(h»vsqhﬁg 8i laineunlﬂ Wflapciil-padiylerer ot digpersée component

cog)gﬁﬁllng gégne[ 1 gggéte(g lgr?)l m%llg ?g%l;ﬁ;'{)q c?on% sﬂ eé QFa sﬂ&o %gqosshx;\l%able
poliL BpGagby Ibkﬁé.]mrl?a'&ryl%)?di(ﬁb ant laeillﬁﬁﬂumiryiafe @pblyaek ulrloga in

or 0|I-d|s ersi bl e di bl.gck pol yper
a fally foropuled Aubrieant comppLaeR C@‘Hﬂ%‘&éﬁ 3 4o O 2 318%106&5“& giscosity,
and Q%H% g tRENBARn R¥m ggélﬂgﬂ containing thd Compoifeni®S AELRE to be

mhereln t anount of il -sol uble or
lulmdated; Wb@]em the eomipoient haqoaacqméhamﬁmﬁ%ﬁlt thap fhefHe thickness

- efaulyl hat | ubri cant conposition ranges from
°f81é %‘mafycor ?Onby wei ght . 37. A nethod of

for redu0|ng mear bet ween nmoving parts using a

Iubrlc t he hod co r|S| usi n

| ubrit c Tg ‘gPJr? refia?mg 8?0%‘? ‘ﬁg" r?&g’tng hé tichilt
coin&é@hh&@ﬂﬁnﬁg%ﬁé@ﬁj dnl &Mn %ﬁ?lﬂ@lcﬂhﬁﬁnﬂg Rgebrdaht c@ﬁ}ﬁbsﬁfhn

ol | additive package includin a wear r P0|ng agent

coppeFiag sorAelingthe cpBae PRy vHB el uricant composition
‘ coﬂ%)hsﬁ% L yRkEPEE R Hh?é?io R/%c%kﬂ%' gn&' b}pﬁlﬁ&lﬁﬁ RELaY FBLsoluble or oil-

nponient derive a phot o-crossl i nkabl e poly(2-
dispersibderoythpongat sejdctealcirgrn dheFropreensisingof di dlogre frosslinkable

ro oS RS Er e e .50 TR BBARGR rons

* sufffen$todfeddde (BO Giidtdn coefficient to below a friction coefficient of a lubricant

. composition devoid of the component, wherein the component has a core diameter

greater than the film thickness of the lubricant cornposition.

22. A fuel composition comprising (a) a fuel selected from the group
consisting of gasoline, diesel, and biodiesel fuels, and (b) a component selected from
the group consisting of a photo-crosslinkable poly(2- c1nna:moyloxyalkyl acrylate)

core and a diblock acrylate copolymer corona.
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39. The nethod of claim38, wherein the engine is

sel ected fromthe group consisting of a conpression

ignition engine and a spark ignition engine

40. The nethod of claim 38, wherein the engine -

i ncl pxies fiadd chmpesinah c@ﬁﬁmﬁg (208 fe gélogted &vin@e group

crankcase and wherein_ the lubricati oi | conprises a .
cappigihe abeaseiine, gicsgleatd bindierd Teglaire (o lorolie Cpsig iaersible
difthek ggﬁgr@% RRGhL a;f& fifdt Bldk 38d 2 W& bTbck Nhd R dafBlidsMBlock is a

ol | conprises a drive train lubricant present in a )
plubto-vessimkiable pblyd2 camenioplosyalkai aviylgtel ¢nee endysaid second block is

42 t.hod of, claim 37. wherein the wear reducing
maﬁkﬁﬁﬁﬁg%ﬁﬂgﬁ%%¥Y%%ﬂPR@Y ﬁEF?@%%t conposition in an |
anount ranging up to about 5 percent by weight.

43. The -met hod. of claim37, wherei.n the wear .reducin
agertt- i A msthod dat redieing @ frighen coshitcic Al b ypricateg qurtace,

] f 1190 19bR&: G HispRYsiME Mk pol
oA AR A oA SR SA SO, oty

wherein the wear reducing

haaiperet fliss blocle swcha s¢aond ibbock i p ifdhinformuiase dnbricant gomppaition
c SIS BSOSt Sl romposiion

coatiidng e dblodibpolyateedtosumtfaceto ednipidagidnghpreovsaild figgt block
. an,anount _.of .an aj l-sol uble or oil-djspersible .
is APBPHROY P{ﬁ% pelssERao e A applaty o and said second
b1H& 19 a6 bASId UK @Bl R kR4 copdasmkensy al Kyl acryl ate)

core and a di bl ock acryl ate copol yner corona in a

fully formul ated | ubricant conposition containing a

bas : ! . . NGNS ,

o e e EL (R O e iyt AR B B bl
croqnpomssting esseatialy ¢igody [ eilmnioybryethyledrylakep@yi2-t he

e R e R R

théBef. A net hod of reducing a friction coefficient of an
engi ne | ubricant conposition during operation of an
engi ne containing the | ubricant conposition,
CONDig, ThOeheARRAACIiRD A, RbeRNEAE fiRRblogk Whd SecBnd Bldck
formul ated | ubricant conposition conprising a base
ungdgtgogfchemival rractiogtofosmasiceiesand an armount of an
oi | -soluble or oil-dispersible diblock pol yner
conmponent derived from a photo-crosslinkabl e pol y(2-

. ci nreFroiHeangthdkpf claion Y attereiohelubnchtal dirfake cdmprises an
acryl ate copol ymer corona sufficient to reduce the
engedfivg ifallhef f i ci ent to bel ow a friction coefficient
of a lubricant conposition devoid of the oil-soluble
or oil-dispersible diblock polyner conponent, wherein
t he 28+ bibsarethesd ghedaine Shyivhrarin thealybrEcat @ RPPRYses an

intgfneclflglﬁfatck g Qoﬁﬁgngnit bt RickResmpRbadn@glddbr i cant
conpos _| 1 on.

29. The method of claim 24, wherein the lubricated surface comprises an

internal surface or component of a compression ignition engine.
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47. A fully fornul ated | ubricant conposition
‘conprising: an oil-soluble or oil-dispersible diblock
pol ymer conponent having a first block and a second
bl ock, wherein said first block is a
phot 96 cTRSSEIhWOE 3B LRiR OhYwhereincthe aabmi mylagdiwle oroil- -
acry. Iate%_core and said second block is
digpqrsigls dibipek prlpmeE komReREhinhe HE b1 @H%Plat@érlabracanhﬁanﬁpsﬂwn

cosit : 48. The
raﬁ%ég%godl t@%ﬁﬁé@%&%%v@gﬁ{mer:: nysal d [ ubricant

conmposi tion containing said diblock polyner conponent

pr ovi for uct i on in bet ts

i o+ DBl pheh it GrR ARSI Pe-

dliﬁbﬁﬁbﬁlcﬁiﬂﬁék ﬁﬂymleﬂccﬁﬁp@@hdlrdhb FdbkfopahixrEiustoampoaentosition
The conp03|t|on of aim47, wherein said diblock

rapggsyfrRsn OddRpdisesnt p g‘TWé%ent in an anount sufficient

- to reduce the friction coefficient adjacent a

| ubricated surface below a friction coefficient of a
| ubriZ ahhe oethpd of elian 2devhsrdinghe ameugiof oglgolipleoryil-

o 3SR 5 4 R 5 S ERROS o gpison
rapgdsfrom 0SanRqresdnt bg weigdent i n an anount sufficient

to reduce the friction coefficient of an engi ne
| ubri cant conposition below the friction coefficient

of a3 eNdiefRdlofRédueta FRABA bR éﬁgﬁfe mmcam

oi | -sol ubl e or oil-dispersible diblock palyne
. cogmepibing guring 0peratmrsqf aqmgnaﬁ coptaiging dheduprigant F%H?%ﬂwn
Mg
B3R 3500 0 VAR AR By coppivn

coenpgising a:bdse ol eﬁﬂulcmclaungmsmlaudtanmmﬂscsﬁ aproilf- $qjulds or oil-

t I
o TRk TR e A Br b b s
cigRrReTeRblikybadelaes ot efIﬂQiﬂlbh)ek gelite epodyradn dogoraf sufficient
toégﬁ%gcrOSELQQE%%%%€@€P§1i{ nanDon alkyla?%rcg%te

%osrﬁofl Wkdofa berHadintagblk Wb 6i1Qﬁ§Hers‘fl§lgHQ§d)éld flymer component.

npri si ng: (a) an oil-sol uble or
oi | - di spersible conponent sel ected fromthe group

con 3343 tfﬂg%&ﬂo&l ﬁr? 13<§ r\gﬁ&lﬂ&ﬁh Qég?ne com%risgs a haia\gfl %uc _

pol y(2- C|nnanny oxy acrylate)” core
chaﬁrmhpmf copol ymer corona; and (b) a base oi
of lubricating viscosity.

~ 35. The method of ¢laim 33, wherein the amount of oii-soluble or oil-
dispersible diblock polymer component in the fully formulated lubricant composition

ranges up to about 5 percent by weight.

36. The method of claim 33, wherein the amount of oil-soluble or oil-
dispersible diblock polymer component in the fully formulated lubricant composition

ranges from 0.5 to 2 percent by weight.

37. A method of for reducing wear between moving parts using a lubricating

oil, the method comprising using as the lubricating oil for one or more moving parts a
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lubricant composition containing a base oil, and an oil additive package including a
wear reducing agent, wherein the wear reducing agent comprises an oil-soluble or oil-
dispersible diblock polymer component derived from a photo-crosslinkable poly(2-

cinnamoyloxyalkyl acrylate) core and a diblock acrylate copolymer corona.

38. The method of claim 37, wherein the moving parts comprise moving parts

of an engine.

39. The method of claim 38, wherein the engine is selected from the group

consisting of a compression ignition engine and a spark ignition engine.

40. The method of claim 38, wherein the engine includes an internal
combustion engine having a crankcase and wherein the lubricating oil comprises a

crankease oil present in the crankcase of the engine.

41. The method of claim 38, wherein the lubricating oil ‘cdmprises a drive

train lubricant présent in a drive train of a vehicle containing the engine.

42 . The method of claim 37, wherein the wear reducing agent 1s present in the

lubricant composition in an amount ranging up to about 5 percent by weight. -

43. The method of claim 37, wherein the wear reducing agent is present in the

lubricant composition in an amount ranging from 0.1 to 5 percent by weight.

- 44, The me-thod.of claim 37, wherein the wear reducing agent is present in the

Iubricant composition in an amount ranging from (.5 to 2 percent by weight.

45. A method for reducing a friction coefficient adjacent a lubricated surface,
comprising providing an amount of an oil-soluble or oil-dispersible diblock polymer
component derived from a photo-crosslinkable poly(2-cinnamoyloxyalkyl acrylate)
core and a diblock acrylate copolymer corona in a fully formulated lubricant

composition containing a base oil of lubricating viscosity, and applying the lubricant
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cbmposition containing the diblock polymer component to a surface to be lubricated,
wherein the diblock polymer component has a core diameter greater than the film

thickness of the lubricant composition.

46. A method of reduéing a friction coefficient of an engine lubricant
composition during operation of an engine containing the lubricant composition,
comprising contacting the engine parts with a fully formulated lubricant composition
comprising a base oil of lubricating viscosity and an amount of an oil-soluble or oil-
dispersible diblock polymer component derived from a photo-crosslinkable poly(2-
cinnanioyloxyalkyl acrylate) core and a diblock acrylate copolymer corona sufficient
to reduce the friction coefficient to below a friction coefficient of a lubricant
composition devoid of the oil-solﬁble or oil-dispersible diblock polymer component,
wherein the diblock polymer component has a core diameter greater than the film

thickness of the Iubricant composition.

47. A fully formulated lubricant composition comprising:
-an oil-soluble or oil-dispersible diblock polymer component having a first block and a
second block, wherein said first block is a photo-crosslinkable poly (2- )
cinnamoyloxyalkyl acrylate) core and said second block is an oil-soluble diblock

acrylate copolymer corona; and a base oil of lubricating viscosity.

48. The composition of claim 47, wheréin said lubricant composition
containing said diblock polymer component provides for a reduction in wear between
moving parts which is below the amount of wear in a lubricant composition devoid of

said diblock polymer component.

49. The composition of claim 47, wherein said diblock polymer component is
‘ present in an amount sufficient to reduce the friction coefficient adjacent a lubricated
surface below a friction coefficient of a lubricant composition devoid of the oil-

soluble or oil-dispersible diblock polymer component.
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50. The composition of claim 47, wherein said diblock polymer component is
present in an amount sufficient to reduce the fiiction coefficient of an engine lubricant
composition below the friction cocfficient of an engine lubricant composition devoid

of the oil-soluble or oil-dispersible diblock polymer component.

51.Use ofa compoﬁeht to impart friction modification or v;fear reduction to a
lubricating oil selected from the group consisting of engine oil, gear oil, automatic
. transmission fluids, manual transmission fluids, hydraulic oil, metalworking fluids, and
industrial oil, wherein said component is selected from the group consisﬁng ofa photo-
crosslinkable poljr(fl—cinnamoyloxyalkyl acrylate) core and a diblock acrylate

copolymer corona.

52. A fully formulated lubricant composition comprising:

(a) an oil-soluble or oil—dispersible component selected from the group
consisting of a phoﬁo-crosslinkable’ poly(2-cinnamoyloxyalkyl acrylate) core and a
diblock acrylate copolyiner coropa; and '

(b) a base oil of lubricating viscosity.
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