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*(i.€., component (B)(1)) is not characterized by the presence of these
detectabl e particles. X-ray diffraction and el ectron m croscope studies
have been nmade of both overbased EgrogasdasBtat eri al s and col | oi dal di sperse
systens prepared therefrom These studies establish the presence in the
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expl ain the changes whi ch acconpany the conversion step, it agypears t hat
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The. identity of the third essential conponent of the disperse system
depends upon the identity of the start- ing materials (i.e., the materi al
to be overbased and the netal basespcpsmaosswl) used in preparing the
overbased material. Once the identity of these starting materials is known,
the identity of the third conponent In the colloidal 36 disperse systemis
autonatical |y establ i shed BROOKE!IELDOWMSCOMETERDADA of the ori gi nal

material, the identity of the hydr(e ﬁdﬁse porﬁ on of the third conponent in
- the disperse systemis readily esta d as Dbei ng the residue of that

materi gl mnus the gglaL asubstit atta =To i ereto entity of the
T%E_ LAY csla & hd;r;tua
t]nr\

pol ar subst | tuents hi rd71 tter of
chem stry. ++ m‘“.e pdbar "r(uum der go
reaction witff the rré%oal bae@o fo$0 exairﬁt‘Oe 24iOf thlslyw)re lattl d famzm ons,
hydr oxy grou 235 the2 ;gubst? ERe 980 Pnal ZBuct will

correspond T H2Ad the
met2 base. Ch t he ot her hand if the pol ar substltuent in the material to
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Accor di nglyy, ol % acan exist in the disperse systemas an individual liquid
conpo- 45 "nent dissolved in the disperse mediumor it can be associ ated
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overbased materials (i.e., conponent 50 . (B)(l)) and coll oi dal disperse
syst ens (iSA®PLE conponent (B)(11)) prepared fromthese overbased material s.
Ex-. anples 1 through 43 are directed to the preparation of (B)(l) Newtonian
over based neBaginn ayesbaséd petosulfpnicaeid teving h eetalspiioof gioitAdb.can be used as an
additive to the non-New oni an conpositions of the present invention or to
pre- pare SAMELEB) (11) non-Newt oni an col |l oi dal disperse systenms. The change
in rhe# ogical properties associated with conversion of a New oni an
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40 A normal cal ci um mahogany sul fonate is prepared by netathesis of a 60%
oil solution of sodi um nmahogany sul fonate (750 parts by weight) with a
solution of 67 parts of cal ci um chirosssdessed 63 parts of water. The
reaction mass is heated for 4 hours at [err] to [err] to effect the
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reduce ne (e goavertogilojamelatinpyemppgnthelattesfis stirred and digatedoat 15Q9C for g @eripd l9babayit2 helrs g
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[err]. At the conclusion of the carbonation, the mass is heated to about
[err] over a 0.75 hour period to renove 40 water, nethanol, and tol uene.
The resulting product, a clear, |i gpto304@essicoll oi dal di sperse systemin
the formof a gel has the follow ng analysis: sulfate ash content, 46.8% a
neutrali za;, ggmtbaoee nunber, as neasured agai nst phenol pht hal ein, of |ess
than 1.0; a netal ratlo of 36.0. In the above-described procedure,
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condenser. The mixture is heated wth st ré'dong to [err] . 22.5 parts of the
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‘the present invention is illustrated by the follow ng exanple. 45 EXAMPLE
7 About 107 parts of the overbased cal ci um sul fonate made according to
Exanpl e 2 above and 1459 parts of epospsmsah oil are charged to a 12 liter
resin pot havi ng a stirrer, heati ng mantl e, thernocouple, side-arm con-

densate tg afgs AL é%dc & 88 f o thé%t#@g%ﬁde%q[rj s WGurh R;Ld%adé BRea The
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Met hanol and wat er ~|Is renoved (ll rr'g b sﬁrlﬁﬂggd 0 lféyo &P%}%’Wb t he reaction
m xturze with nitroben gas thr ough,omhe sﬁd&ﬂﬁrmnmmmwate'zsmap whi |l e
heating to [err] g¢g over appro ely ur. Lhe..strippi of f process
i s conpleted under a 10nm Hg vagﬁmM| Isé aﬁgl nt a;Bhlf‘Ur%); thgpkéelﬂperature at
[err] 10 [err for anot her one-half hour. The product is filtered through
a 60- mesh_sdheabotapiendex caicuiaies fpm the viegoslt at X tRipdivded by the vischely at 2958 & Shen
per mi t*f eds?é" BY|5:3 for frga Feamfeﬂ 88n?%"ﬁsﬂ°af5%ﬂ§?*"?m%'ﬁi‘%?“avs FB?‘FebaWé’md“ces

Br ookf i el ‘JepR @ i ffas thy Faf ‘E freq se T 'sF‘gp"s'"g

t abul at ed"BEFR . NpHRPIGPErY ?:soﬁ" sianigl peva "t

bn
DATA oeniucaahgg"ﬁbe, bl ca%g;:,?zz,:iz;. a.:;:gtg;;z';..c;aﬁ%sgm o g’? %@@l

35  axtr re/anti- p ion
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TER.
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216, 000 metgl% r rg&nais including, for example, any of the metal overbased carbcﬁ( tQQQnocarbox lﬁgs
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45 The conpositions containing the colloidal disperse systens
‘according to the present invention have ex- trenmely |ow coeff icients of
friction, both static and dynam c. ER938#3 BAspect of the present invention
is the ability to achieve reduction of static friction relative to dynamc
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fol l fici c?Ic fro f de H%ngwa&d @alqu@ ns-ed
wth a uil 2 'a"' Sl % ﬁvﬁeﬁﬁ%ﬁ% Sp ot o -rfs-mmgﬂcmwr @e'cs'q%qaéid

ami coe 3
of the thre %L erﬂel%a #3(754 %En Fbrga;tlglﬁ%g avgzzl iﬁ% rfzcgnja nver%}og,

o

a flat rot(ggthg avm
narr ow- ri nugg hgrpred&mg ex’irgﬁegH-st e{tﬁe itt infY the 'noA-n

| oad beam d?éi}grs& feln, &vofdy Q\%rneceésltyﬁ: tIOI‘I mode8 SF adxary Bftreng R éupg ft
to prows dalvh?cﬂ@lﬁ fo RiBAant B&ahd Gpidaiy r@hg Mﬁ%&r&%@&lvﬁn%ﬁtg%lco% |t:al andlor§§ o
vari abl e suaeéeqlmmﬁqsrasmot”hbﬁthgmw,,@toragchrrent i s added for very s ow const ant
speed testing. The upper rotating specimen is a flat self-aligning rotor
made from ketos tool steel hardened to Rockwell C-scale 57 and the
{gmerstationary specinmen is a flat, narrowrimed disc which, depending on
e prdtedure, may be nmade of various materials. Before assenbly, the
rotating steel surfaces (rotors) are polished according to the foll ow ng
schedule to renove all traces of previous wear tracks and debris. 20
1. Rough Rotor - 3-Mite 180 grit paper 2. Snooth Rotor - 3-Mite 500 grit
paper th rotors are then thoroughly cleaned in Stoddard solvent and air
dried. The rough disk is installed, 15 cc oil is added, and the assenbly is
run for 15 mnutes under a 30 kg 1oa at 1000 r.p.m, and then the snooth
rotor is installed and run for an additional 5 mnutes as a break-in
procedure. 25 This device is then cleaned, the paper clutch nmaterial
is replsaced, and the test |ubricant conposition is add- ed. The disk is
accelerated to 1000 r.p.m and permtted to decelerate to zero r.p.m,
whi l e speed and torque data are continuously obtained by a recording
device, such as a chart recorder. The static and dynam c coef- ficients of
friction may be calculated fromthe rate of decel eration and torque data
usi ng st andard cal cul ati ons known in the art, .and the stick slip
coefficient may be cal cul ated by dividing the static coefficient of
friction by 30 the dynamc coefficient of friction. Besides having the
t hi xotropic properties of a grease, a rail |ubricant should have a | ow
coefficient of friction (both static agg dynam c) and good extrene
pressure/anti-wear properties. One aspect of the present Invention is that -
friction reducing and extrenme pressurel anti-wear properties are built into
t he non- Newt oni an col | oi dal di sperse system avoiding the necessity for
auxiliary friction nodifiers or auxiliary extrene pressure agents 35
-mhlch add to Iubrlcant cost and typlcally are a S|gn|f|cant source of
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55 17 EP 0 394 033 B1 Lubricant The Product of The

Product of property Exanpl e 4 Exanple 6
5 Coefficient of frictigppamsbdsegdO kg | oading: Static :

0. 180 0. 088 Dynam c 0.112

0.068 10 Coefficient of friction with 60 kg |oading; Static
0.192 nam c 0.122
0.082 15 L%bp ,J%n%ar Test acco;rgieﬁpg:o,;,d@uc:A:SfT Bﬁéé%% oD 2266 Scar
di aneter (nm ' 0. 40 0.3 —

4-Bal | sExtrene BoRfGbient dEticAs0r ding to ASTM procedure D-2596: Wl d

250 with PORg lesdingsear i ndex (kg) 69

41 25 Tirnken Test &texdedi ng to ASTM proceduree1dd 2509 OK hmag (| bs)

60 Dynamic 40 30 Droppi n@.P@ nt accor giosg t o ASTM
procedure D- 2265 35 ' Tenperature [err]

364 10 CoeffiGient\ell Migtiarcedur es D- 2266, D- 2596, D- 2509 and D- 2265

are yel | known pitc@lkg teadigsl i shed by the Aner- ican Society of Testing
Materi al s. The abovétatefficients of frictiod-B stick-sPi0g0data are
det er mi ned accor di nP¥n8mitie LVFA net hod descr12240 bed f%e. As
nment i oned above, the colloidal disperse systens useful in the present
i nvent Pon may bé-B¥bMear TRFt hout any additional conponents, or nmay be
fornul ated w t h8eCIEES AR Mver based material such as any of the start-
ing materials fB‘F"cﬁ%R‘ien -3 n n-glewt onian c I*oi dal disperse systens
descri bed herein, ar®®ifage e Péant vis- c%s by a greagéz,3 and/ or
addi ti gnal func%_i n # addi t4 ves aj further described bel ow. 45 Functi onal
Addifives: The [UCtFENET addPTIVE& that can be dispersed with the
conmposi ti ons of ;‘fye erﬁgg’g‘ 0N are generally well known to those of skill
in the art as n?ner@)'elé)ll and fuel additi ves pefhey genera&éé/ are not
soluble in water beLQF@wréQr ir}&«; degvel of one gpamper 100 pmlliliters at
[err],=zsand often are [ess solublethan that. Their nineral oil solubility
is general ly abpipixedTdsRast one gramper liter at [err]. Anong the
functional addiiddée&ingite £xtMene pressure agents, corrosion and oxidation
i nhibiting agengceduieDasogul furized organi c conpounds, particularly
hydr ocar byl sul fi depkaddgmsysul fi des (such gg al kyl and gyl sul fides and
pol ysu¥ ides including olef ins, aldehydes and esters thereof, e.g.,
benzyl disul fi dBrogpégzpdintri - 55 sul fide, dibutyltetrasul fide, sulfurized
esters of fattyamordipgsalASMM zed al kyl phenols, sulfurized di pentenes and
sul furized ter pEoeesdure2265t hese sul furized organic conpounds, the S
hydrocgr byl pol ysul Teingeraturee(®pY ef erred. The3péarticul ar spaci es of the
sul furized organic conpound is not particularly critical to the present
inven- Ui on. el resbtzsz. D%fef 6-350%%& ﬂslaéesta@%m%m&smwﬁe{s%rbeﬁ‘@ﬂmér.n
t he organlicgngmwzﬁ,anggt ssulfide noiety, i.e., 1
; The above coefficients of friction and stick-slip data are determined according to the LVFA method descri-
N 40  bed above. . ]
As mentioned above, the colloidal disperse systems useful in the present invention may be applied without

any additional components, or may be formulated with a Newtonian overbased material such as any of the start-

ing materials for making the non-Newtonian colloidal disperse systems described herein, an oil of tubricant vis-

cosity, a grease, and/or additional functional additives as further described below.

Functional Additives:

The functional additives that can be dispersed with the compositions of this invention are generally well

known to those of skill in the art as mineral oit and fuel additives. They generally are not soluble in water beyond
50 the level of one gram per 100 milliliters at 25°C, and often are less soluble than that. Their mineral oil solubility
is generally about at least one gram per liter at 25°C.

Among the functional additives are extreme pressure agents, corrosion and oxidation inhibiting agents,
such as sulfurized organic compounds, particularly hydrocarbyl sulfides and polysulfides (such as alkyl and
aryl sulfides and polysulfides including olefins, aldehydes and esters thereof, e.g., benzyl disulfide, benzyl! tri-

55  sulfide, dibutyltetrasulfide, sulfurized esters of fatty acid, sulfurized alkyl phenols, sulfurized dipentenes and
sulfurized terpenes). Among these sulfurized organic compounds, the Hydrocarbyl polysulfides are preferred.

The particular species of the sulfurized organic compound is not particularly critical to the present inven-
tion. However, it is preferred that the sulfur be incorporated in the organic compound as the sulfide moiety, i.e.,

18



EP 0 394 033 B1 in its divalent oxidation state and that it is oil-soluble.
The sul furized organic conpound nay be prepared by sul furization of an

al i phatic, arylaliphatic or alicyc ‘,9 Jj% r@ggarbon. A efinic hydrocarbons
containing fromabout 3 to about 3 on atons are preferred for the

pur poses of the present inventiaon. The ol efini ¢ hydrocarbons which may be
sul furi zed"?r% \Pé?"%t@" Piteat et is b'&oﬂ‘?éﬁ"ﬁ‘f"’&f’ oganicsiompeyad Bk pipRared by

doubl e bo 'F |aFVé?ﬂp teo a'ﬁ COIEfB‘ﬁBYdéOCB'B?fH containife frog ab?ﬂ‘he
connectin rﬁ{) abouf%) ocarbo g{ql rrgﬁ&r e purpﬁs s o t Y nt
|n| rﬁg

fic da

[err] i's soaﬁ@br dodl Eﬁ%ﬁf oBT e cxef.sﬂd'sy‘f th
Any two ofea ofR Erld'Ri0 il édl dr au‘GJ:ns( sp! QQ LI Sra g{ym'aai@al n

subst i t Ut agh a3k KY EPRsdI5RHRS form & alkyIE Ol eRhtied akyeaé@am Emwe &metnla

10 Mae@@dygii ni ¢ and diolefinic corrpounds particularly t he or ner, are
preferned i nMbiRIeMic4Ha bidlefify toMpouhdiCpavttutarty the forhsl aRh@RFveCin 6 BIRPAIN ofam;ul-
espegi al | yurzed siganad coipdung | aad espedaliin yeekhing atohedibinic hfiddcarbdhs; thdl RSRoRQRBIAGYUACESH | N
whi ch [ er rhicRiRd afeR'P hre dpddodey diidoRfeind &R ate Rikyl @thdl idfhe alefn ig bilpyiaticy DlRAic édmpoidnde

ol ef i n i s talingphaa ¢cadpn atGinedre parbcudyipsinabtis havi ng 3- 20 carbon atons are

parti cul ar| yPweddne.ddobwieneRndshaildisress, triiners budtetremereald intrloies tiemeef p® esperipllypreterrad d
t et r ane¥ s, olelinid corpenngs <2f thase papbungp.dsabutprecdng [dlispbutane fatsrnadtidular iy desilablé perause of
compounds. “‘eﬂ‘a"?“%'ﬁ)ear@@?ﬁ?@ﬁ'ﬁ'd% ly higg gfyt-eontainias eomepositionp Wiehyren be reengeed thecefipmay | y
desirabl e be %elfgl@"arg 'F?Péf“r”s%"\fﬁ’ﬂ thgRrenarafjongl guifrined praaniy cempoafmsy"%bpﬁor example,

sul f ur - cort“§ af ﬁ ?FE.%’@ §'“W?F ?ﬁ'd‘é%[r?“'ﬁ’éd' ‘E‘B%LF turg b pydlrgogyfultigeyand sulfur
sul fur |22| SfurS °{| , vﬂt;ﬁffﬁ Eyﬂ ‘E“i“"(? arg piten prefesied @c?’%?eg‘é?ﬁ"’é’efe"ed
cohqgounds d‘ °’e' e °(¥“re"eé>% M ik d‘P '§‘Ut”fzﬁﬁ‘°"ﬁ%ﬂ"fs&?y RHEPRIOPTE(R. P jubst-
monochl ori eTIPe HJtti(H‘s h Jr$ q R(I%Olllro?olgfflm ou :g'e S|'cle'ls (fartwe? l?‘slagl % | fur
or sul fur éjd 291 C’f' %Ht;t‘ EL éf |£ :%s£ﬂd>b4- ﬁ%m@ers?ezg ten
pref erred R afd e ss@wﬁm,rxndee & h b atahsheroa JiflospeRRYEVET , Wil
be undes st 00gheibiaersRid¥ghge W HidH o2 @tul oA 8RASs SR omegenmpwﬁo&@trﬁe prhs‘f.
substi- t uemngeraefm@doc whh 252180 Betng @bpesibilyfsbitabie Hle RYEIoPE BflenprdritilCcomfittedi! €
of ol ef i Ni GdG RFRAILsAIE thi§ RHRGhE Vil is ARdiBhduY plssdre (., EheQpreaSir i RIEREn 2Rl
0. 1-1..5 nudeesops Tiitiag pie ebuesercbtiie FeattigRSbulingy Alsdbe 2xBrngly apptiad ﬂ@ssurande Exaét-plessive

nol es .r espieeelopbd deihg/the @adioh & @epebdeht uperssuch fakiers aathg 8siga bid cberdtich .oBthg§y@Binathe® B
and -0. 4@ 0.rBadtiol tenpectps ad thetagor p@Bsure of the Tdastatteaperedody zad It mag@n) doring theddoursdre
sul furi zatdfthareaetisgat i on is carried out is generally 50-350C. The prefer- red
range .i s 100U Ble@entyjatypntagmus] 8 ticorprsite patedairuspiulab gulfyriraton sptelystsTin the reaction inbn | s
often pr ef‘%fFaTtS'F?E Raasials Sk Be epiftife asis|op patitraldoub pre rsferably besig @at?FEB? esaecigfivinitegem| | y
is autq ﬂ?"é’”@ a"%am'nqsﬁeos @% dllgasnings; Top ameunt of catalyst dsed ip geapsiy St ng
t he cod se2 it of "ﬁé’e'Pl ic 0%19?" f%“ﬂ@v T8f 31 a "reéataleﬁteggm%
]:I'he exact o%&ﬁg‘oaﬁre%‘aﬁ% eoéft e ufu e @i% ? C d bo(img

actors aS glsg ven |ng ereac IOn vesse or stuiﬁ herlc ressure va %
wer at uroestmﬂ) sa ng%h in h smcmg ﬁronﬁ%erﬁ)u\% at s taﬁf eﬁlg ture res-

he cour se of the vant ageous

to i ncor por amrtnab%hakep H&efpkébara&n swuﬂ‘rdmdzo?gah.e&r&a&,ﬁl.s&f%tﬁeamntfohﬁe élmé\ﬁtea on
M X- ture. prddl&Sedtaiied &Y dedéribed MYeitdBov8 b fidGee 2@ IsGiful An MEIkLV ImethBdlIs tr@&tent with
pref er abl yanhmaintetafulri@s. iotlebopti@ B AREtnaMt Haybe biRG)RBtolRNo@SindoibIk bibkdaGutstiniRiptode aNd
am nes, nosth qubitiesasahdoabasdon e, staking cRarBdtENtico b thedumlriy&itconigtitloiss general |y
0.05- 3%  2uB%addnt 4, e Seedigivsesalitdblea@ulmtiadtion pioducts asefabasradxiliatyextrdie Las@e/ait- t he
pr ef er r ed veeanamants indmderesantreyei@b. eyl Spechic 6@0Gzed Condpositphe arp descringd dn tod warkied | n
i s pref er resgmelezibref. 0ielfolPwihg maimeles Husystp dwipedphrptiod @btive alsh eompbsifdnowi ng t he
preparation of the' sulfurized mxture, it is preferred to renove
subst ant i B4AMPEEA | ow boiling materials, typically by venting the reaction
vessel ®r by djstillation at atnospheric pressure, vacuumdistillation or
stri ppi ng, ? Uiy a? s 436 eﬁ’ﬁé’fafgegﬁ?l%chﬁﬁ“‘égg "Fﬁsﬂ“’d %"FP"f"H?"de Rd villen agiatopr e
P aaffszee:&:ﬁng? e :?y“'%‘*%m sl ﬁ%ﬂ‘"‘%’t‘% o
the pr eparﬁg pars Ggm e?s)ugf %s%be ene, 3 6§'§ yﬁ:!rg E\Qelfl so n-|
sul fur I5¥edarep h Bthe dj ti R 5 QMQ ioa atu e fTab

sul fur. Amzhdd Hstabét 4 yﬁou';@emg mbint p £sﬁ@to fosilid cﬁéh
Q her opt i ang to krd 2Bl TR b2k F@h’uop‘i’enﬁ% Ry &d pFeruFeeJtQ?%éQo éé&%Q ir 10 Qb and

i nprove sukddigdaink bdsBsus Astcthil€ar® BAbumdd s RF a4 ﬁh@rﬂt%uﬂh&bﬁﬁé ﬁﬁéaﬁt@é Ey%ro
the sul furized conpositions. 45 U.S. Patent 4,119,549 discl oses

suitabl e sul furization products useful &s auxil i ary extreme pressure/anti-
wear agents in the present invention. Several specific sulfurized

conposi tions are described in the working exanpl es thereof. The follow ng
exanples illustrate-the preparation of two such conpositions. EXAMPLE A so
-Sul fur (629 parts, 19.6 noles) is charged to aj acketed hi gh-pressure

SUiTurt. e elnn ure COH%a fe stone OF Inl
hydr ocay boaa AT ‘ﬁ.égi fwﬁiu ffﬁ.d " Z .phE



Prior to reaching the peak reaction tenperature, the pressure starts to
decrease andcontinues to decrease steadily as the gaseous reactants are
consuned. After about 4.75 hours eBP®&d%é03381err], the unreacted hydro- 19
EP 0 394 033 Bl gen sulfide and isobutene are vented to a recovery system

Af ter theggn Rfigs/sd idoButblitrd RARERa r@&SerQ@ﬁfeﬁaﬁf%dthNgreQJuF@:?ﬁﬂg Rdaktén hak B&treased
sul furi zee fahcphtsit, teSubuBEdMRIded isdscorerddiad W tighid. EXAMPLE B 5 Fol | owi ng
substantially the procedure of Exanple A 773 parts of diisobutene is
reacted WEKAMAER 6 parts of sulfur and 143.6 parts of hydrogen sulfide.in
the presence of 2.6 parts of n-butylam ne, under autogenous pressure at a
t enper at ur e Foflowingsutistahtidy fhe protedutdof Bxainple AT S partsaf diisebueny ie reactediwithr4@8.6 hats
sul f ur i zedf ifus dnrct43 .6 pantseaf bydeageaisulfide i thej ppsprbe of 16 parts of rbubylamine usfier@ptegknous
ermbodi meneresiRat 8 jameeisiraaf ebayl 18- 15 EnYolatig msteridvere ramovedeand thegHfupred dmdect 5 a
direct surecoe@dipsafiqusn of at | east one fatty acid and at |east one a-ol ef
i n, ad@ant adesnsraferter embodimentythe srters gregsu ﬂt‘c‘tf't?ﬁ?esg\elf%aé@“tpl’?é“‘i‘ g fcdirect -
product ofrizatin f atleastage faffy ?"ﬂaﬁ"l’ gileagione,a-glelin, givantageousty s exfrpmsipressure.agent com-
-oMefin, a?ﬂ&s {harﬁactaf' Profugt ¢f 7 disgef gliun zﬁ‘ﬁ%“f"dﬂ’&‘f’? Bisabe ‘E‘wé"%"éfﬁ l') ety

chosen f r 8% ? oru conta né)e IH)rrezattfg)r | s and |nc ude spho_

Su: ;u{j Zed e%tpydr onss e%e éér% ph es, h |

3Iuea![ ee WI rf&a ylole oy es?]rgs ﬁfu Ett és (? m gh CId y
o © I

acid di hyg ﬁt ¥ s&ﬁtb ¥w ﬁtﬁﬁ'@ﬁ S{I‘bﬁ‘tﬁprﬁg(& te yir 6 HiEeY imethyl naph-

phosphi t e%vy b dpRikRt M yI i). b y?pho RAftSted Pahyt PhosFHRE LBt aWsti-

phOSphtot € tutedl pREHY pHoSPAR] Yetal aﬁucid@hos ﬂ’a’téjé?\@ .opp&a hydRcarbll St Eth as metal
phosphi t e phadbrsriditydates #ehiding Hiyd cigBerERIN bidephofikiRibatedziftadidclyipRotpRydditinbses Batiuine,
pol"ypr opy ldigreetyisteasjphéspheslitiitees) yadmpiroside yidhesphatbdithiodiel tayd the tilksdait of adfhosphettdadd

- phenyl phaeitscki @toduset by lthegerctich obghospbords gEin@syifida wih areduithblaroyiae phisvb@pyt alcohol -
hydr ocar byphd resxgrisot®ich as net al phosphorodit hi oates including zinc

di cycl #hexy|Anptherdyph ofsoithible flinclisnad additivesinclidescarpémettsaphibeicbipanhlpgsesueh as inatal thien

di (hept yl péreavestes shbdibiecareataten japdihelr sstossd srch ae dnarinsiydiftiesapenate @and beriymtheptyland
the zinc §%ﬂ"t/'dt5‘7‘°°a’b Ehorodl - thioic acid products by the reaction of
phosphor us brr feen ¢f Syjlabligfunsfioag) additives iggude °‘f?fb2f°(9 agd gsflled %"G‘ﬁ%ﬁ%ﬁ?“’%‘l&’oﬂ'ﬁ?“"’and
n- hexy| gphorys acid salts, high g F“'ﬂ’ g{g‘t&?‘ber and pileegety,

e 18 ?E%g‘;%};?@e il "'{; hne w;,g%aéf ki
N

antiwear, extreme essu , an nown me sa
and bariu

s%cari'#éf 1 su:g Y4 té(eq/?eﬁ %}2 f|(aryl)

functlonaldm&% s ayeg HONEGF Q&Yﬁiﬁ
sul f onisc o Diags ngreg.{t dmggwamc arg n Lce(f@'rt %aééu@sms in

esters, a@@g, lakd. 0gen- cont ai ni ng nodi fi catl 0 thereo hi gh nol ecul ar
wei ght phe nq*hs am6iH0 SRS Rin@ewloRBh 8dbidal h.e%empdt@@wnﬁrnewm@a&mmﬁeﬁe praskure

pol yani nesgenbio@rail ibrcast ebifiposiiGis @hihe fraseaOimishtion mag vty over B Qide AP Fotexaihmel Wit S,
etc. Typi eaightysto bhsalewidhian colsidl dispedde bysiemlo Auxiffarf Bittielive Plessu@dgére May RGN e,
qnd/ or %l oabbuthf to\ebsegtiatigerdusiliarsextrimagessive agent dt alk Howavemastagirefe eeld rahge fthean@igbit
phosphat e satiapfchomNewlortigni coljpivelsiishersesystgnl foapdialnextrapmtpeassire siantésiampDa taqo: 1 bee-
latter ar dculsy whgsi the dondisntopiameslieidal dispkspp yystem cantginpraretal ehitie. ok defined phiave: grgater
Furt her ded@ritpti ons of these and other suitable functional additives can be
f ound | o t hdn grefeired embadimentgafithe miagyl tippkdubripagtcompqsitiprisiusedin thepieseptiinyanion, \‘M?F'&‘h
are hefebyess ﬁ&?;%@f%ﬁ"é’a nt ‘éP%T“BWB‘é‘ffF?S'Ye ‘P Aid inadbpring-the Whricant compogifigndo gaj

g agigand iee J?Hg*N'é’ 8 maste oF
auxi |1 ary e At ?Sg?é"é%\%l”°¥?nﬂ~,?6"£?’? e E?f'g%fwao

pr esent I nvetSl é@dlt wh|c§ ar‘l?/ay §¥ts nall bél\ﬂrgs%nt matngr%‘l Iu!):rBzEnt ‘F&?@%B |ons F&% in this 91 ntuJ atio

of nongzNew.QaU.an co pel $€ system Lo auxl ry o e pr essure

agent may fa“ﬂﬁ‘no%&é?l@ 69cau@hﬁ>déted$he”no$9nﬁoﬁﬁa@$ér@kelsy no auxiliary extreme
pressure agenbo,.a;s,oa,,I JHAVRY Rk SgéhtsPr €f erred range, the weight ratio of
non- Newt oni aﬂlctﬁﬁHo@ifﬁ'@'agéil\bs&e\fhﬁﬁth@%ﬁ&vﬁ@a"&lhﬁk’éﬁw LiRY Yr iehyi PEBpHALeS SpHbhitadent
i s from 16 dhich@heDdkyilor aRéryt gréuipCahtatid bmMdaE 46 Efboh @dmbleib PBIRsAI Rerb A ddddcially

di sperse ani6tEN0GRH talty HSd dinidES] @l-»lalkitiaMines) SspdCidily Bmélv ahifastind Ghehed dérR@ies] 5.

| n pr ef er treckor sdtte di swemdnsineafwith h@dsrsachl a5 Gevit deid achosphitiicl agid Whickk eV O&dnt plaialy ess e d

i n the pr é¢siier asinptedatiove F10--aalkyhelbstituteliGmidazolires arslGmiar nitagencle®mcymespr esent - i n
an amount effective to aid in adhering the |ubricant conposition to
railroad track and wheel flange. The tgckiness agent may, for exanple, be a
hydr ocarbon resin, and may be present in an amount in the range fromO0. 1%
to 4% by wei ght of the lubricant conposition, preferably in the range from
0.5%to 2% by weight. Other additives which may optionally be present in
the rail lubricant conpositions for use in this invention 50 include:

Ant i oxi dant s, typ| cal I y h| ndered phenol s and ar omat I ¢ am nes. Corrosion,

e



Friction nodifying agents, of which the following are illustrative: alkyl
or al kenyl phosphates or phophites in which the al kyl or al kenyl group
contains from10 to 40 carbon atomgpessfehsiat al salts thereof, especially 55
zinc salts; [err] fatty acrd am des [err] aI kyI am nes, especrally tal | ow
am nes and %

Such as bEJsrt.s‘”"' fga‘%"'z;zrr% il 4%% sr é%;ﬁqu A E“’""i’:::::.}‘:

terified gasublg
ni trogen RELATEY §mpr<,§ age8 c BRHEeePQMR Mr.ezﬁémun
of a pg)urHﬁglogtpug,gpg@@m ndr@% f be i ncorporate Into rar I ubri cant
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The use OfienSatich priddudis o oPiraffif RERS S HrdinakitcoRipbundd SR cEBEPAS ipbiyklS ahdtedPr OVE
| ow t enpemars df dialiipifuaiacites) vidgl eetbrs of thityldaigeld GIRMTAGS bthére) PBuripGintedréss&itOlabrulitdl the he
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in coffron a n%ﬁg'sﬁetﬁem?é‘P'dP legyt opejnfricarganiqliavida®dr ai | | ubri cant conposition
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