; FGe3eDNA, B6TN,/ LUBRI CATI NG GREASE COVPCSI TI ON AND PREPARATI ON The
_present invention relates to a lubricating grease conposition a
preparation thereof, being nore especially concerned wt hﬂwmm‘@@“\mm
greases having inproved consi stency and honogeneity and |
*characteristics. The lubricating grease types with which the rrstemtion is
concerned conprise a nmajor proportion of a lubricating base oil and a m nor
proportion of a sinple soap or a conpl ex soap thickener or Wn\ﬂm\\mml c
t hi ckener or inorganic clay thickener, such grease types i““ \ re
not limted to lithiumsinple and conpl ex soap greases, cal ci uggsipl e and
conpl ex soap greases, sodium sinple and conpl ex greases, alum nium sinple
and conpl ex greaseg,ydiathyNG GRBASE DOMISHIPICN ASTAB89ARAATONR! | as pol yurea
greases, organo-clay greases and bentonite clay/swelling-clay type

thi ckeners. It is an object of the present invention to provide a grease in
whi ch the thickener is of inproved, e.g, snmaller, nore uniform particle

size. Such an inprov structure wll endow myst. grease types wi.th e.g.
i mproved consi st encyelg'ﬁdprﬁi‘e Edpvef'f'?"e-r?llaqﬁse?o an Ul?rggttﬁ"cgeérea?e%/e%m OXIISP i

Al t hough roépagptine thereof,legamare espoigtly eamcérnpt witk dubribitiok aneasesihgviog reprpedt al
advant ag&ohdistércl BhdiBneBRiS aAPEwGOPLBXRAGR: T €ases. As an exanpl e,

| it hium conpl ex” soap greases have found a major use as greases for
bearings, particularly seal ed bearings e.g, in autonobiles and el ectrical
appl i ances. Seal ed beari [ eases nust . t numerous performgnce .

requi rements incl udi ﬁ%ﬁé@%&%&éé’%éeaweﬁ&"g?‘%?h tﬁ? g entenFPReIee CBPFSAmance,
hi gh dr opymajergpriy@irtidn ofanidbribefingiede pikgnd 4 @imen poportibabf ngjmple soap orse@arpddxi on,
oxi datio Ll f NG i j

al t houghrgg?p;tgﬁ“lhl_{g; r100r€_mr‘_§lt %’b?%ééﬁg%éoﬁ?ggﬁﬁéﬂ%gp %? %re },ég g_%géfa ?et%g'?e suc\égg?teases
of t en sufafepotlingipdge r%g‘r"ap Isyme grrbpompdixsiear: Epwdtcelciusm simpletand §omplex seAPUM

si npl e greeasd, sddium Sintpld Wid B@kplabiests, Qfunlifiempsigsienhd ic&ﬁﬁ&l gRAsek, Cbapt@Vi de a
| ubricati g@qlgre se iln %ener.al beltjlt nor e especi al % a lithium c‘gggl ex
grease, KUWR'RG"T SOMRIEY EFFETSe TR At BYYER FE250s TRPECS @50 U833 PHRRA | ar
-2_ I n actoisdahiog-clay typetnickeagpect of the present invention there is

provi ded a nethod of preparing a lubricating grease conposition having a
maj or proportion of |ubricating base oil and a m nor proportion of a sinple

soap or a conplex soapist f eke&aesr Hy iRt ifenfién &N pRVEABNY EredsBiif KANET tRySt em

or inorganic clay_thickener system which nmethod .Includes. the steps of (a)
agitati nS‘"&‘fF&e’h‘éé’if i"ngwwee-goﬁ@% mww"ﬁfm’o&aﬁ e a%eea%tts- 2R BB ucture
consti t uertl s_bdow‘ st gteadegg®b with p@r itripaaved feodsiseent yidordi useft i lifgtiine,smgi oeidhceidmila
closed r %@&.mag. XREARh 09é&emaregeggmgrsaéh%emé.%o&ﬁhﬁp&ei '?[?3’958%: wmnage {n' me

sufficient to forma soap or other thickener system Ing a east a
portion ofhivRginpleandspmplsk seap@reagssct i on vessel , during at |east the initial
stage of the soap-form ng, or other thickening, period, one or nore tines
round a pressure-ventable cl osed processing | oop conprising (i) the said
agitating and heati nghsim &xaenplegdigtivrorromples sbapapases ihjvesfoedt b ngpjérhesef i3r m ng
soap, or r L.C . i.cal ear | ! J

oot er rod o dsh SUEHED %émé*;%‘ﬁ%@?[‘*g%ﬁ’fg%@h%{ R T i
initial Seagbbeatingergaseympytafearmpie(pus per °§“@6ﬁEﬂﬂé*[@t?“%@r‘“%lﬁé‘tea‘%@iba?fw t he
ful'l soapifd, Bighl tigperatlireQeHBmahbY, GigR Akdpging PEiL; ARd dHned Riqd@iRdmentstrBBting to oil

subst anti al Ia¥. al | . of. thei’.cogl Etnts of the, reaﬂgi on.ve?[sel ar[s CéC| @d.i n at

| east on& R PRS™ c@ﬂ?"ega SHY-Jree st prafgedion apy lowdiolse o FQREYsT 2lthpugh BHsrINg: i a1 | y
al | cycl émg sttvicermpd highitosperaive denefig, sush genses pfref siffabfrym gardilig hipfenndise a
shear i ngl i hdid RALAR LI mARR lPETG tween 50 pm and 2000 pm especially from
50 pmto 500 pm nore especi al y 100 pmto 500 pm Suitably the nechani cal
shearing may be conducted enpl oyi ng one of the SUPRATON nachi nes e.g. the
S400 nodel commercially avail ahl e %r om Kr uPp | ndustrietechni k, GrbH, |
Grevenbroi ch, Ger many! s &AWEep TR &hthe PEEH yFRiion e BoVide & IWbaieatig e Phe
above r aggesal giutl moxeadsiyeciat!@ b dithadmh yom plaaeédsq Ravihgrebicedmsisechireaeardistics.i s f ed
such that the dwell period of the material in the grinding gap is as

ext ended as possi bl e.
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The follow ng description relates to soaps and soap-form ng, but is
_relevant to, and does not exclude, other types of thickening as referred to
above. G\ SPECS\ GB\ 9803367\ RWP\ | ar -3 In the reaction vessel
(grease-nmaking kettle) itself the soap-form ng constituents are heated over
*a continuing tenperature gradient and agitated (i.e. thoroughly m xed, for
exanpl e by nmeans of a doubl e-notion agif4ator) both initially and upon each
return fromshearing. The conbi nation of the steps (a) and (b) of the
process of the invention permts the generation of an extrenely |arge and
active contact surface between reactants with sl ow evaporation of water. As
a result crystallization occurs such that the soap structure fornmed has,
among ot her proper 1 e, acdrdied it che agﬂz& 6 (b s AR forClhere is provided a

noi se-absorption. The invention thus provides a nmeans of dgreatly decreasing
that por tmefrobpf prisparingiasibricating ergase iramaesitionihgying ¢ negorcprepogiegeof iphricting e due

to the inggs 9@'an§@%ﬂn&rMWLon$fra%ﬁME SoaB S aS8mplek sb@ tkaaraee{er dyodhn, s:xatefrnnal ly
i nt roduced CcQ nant s , | ncrg se the nolser rease,

exanpl e, g e‘l‘?b??ﬁtﬁﬁ’e%t‘@’%f‘aﬁf HideRsy Ssﬁr%rwft@ 'B"rtﬁftﬁ'd}"?"r‘?@g%ﬁ‘ﬁ?sa ture.
Therefore, it is highly preferred in the process of the present invention
to enpl oy conponents in as inpurity-free formas possible, such as by

filtering themin |idald fcgiatinlranddieatingethk spapefofming lot ethes geaeertbickdningt hi s

way noi Secolnﬂ)fﬁ'ént(ﬁ’)f with6 165E256i6H QANE tublicating bdsk ofl W & BREddBLtiSASESE ofivever,
the essence of the present Invention js a significant reduction in noise

due to th‘émPﬂf“éFr{é’Pge§B%E?'éP§fé°sz§?f time pyfiigient é°f°ahasqae of ehefdHPReDESYH™t he
controlled crystallisation which occurs during the saponification stage of
the process of the invention. A wde variety of |ubricating base oils can
be enpl oyed in the prkess caddxggrleaSepmrpmfsﬁetdomnstsoﬁt}tclnacqimesmt, during

I nvent i ong j Lue mﬁtﬂ?sé#mf'u&as[;%m%% E%S‘r tﬁi@i&m E}Yodoﬂneté?%op@m{&%‘?&”a' ly
used minerai ofl etic roc on ol | nthetic ester oils, or
m xtures & ﬁ@f%fvea@ érﬁ!ﬁs PT&’ﬁ‘EﬁH“% HoP FaFPiitHg (a)r‘harsé‘és"é‘t%@gﬁg prasgariede | n
gener a! thasien lvedel ﬁﬂtqlnmgheﬁhh@ thél fomifi@Veap AoV bthi& Ohickehed, in inftGhahRAIYhetringabout
5to about 400 eSt at 40C, al though typical applications will require an
oi | haV|ng a ‘vViscosity ranging fromabout 10 to about 200 cSt at 40C.

M neral lubricating oil base stocks used in preparing the greases can be
any conventionally refined base stocks derived fromparaffinic, naphthenic
and mi xed base cruded!t ’SSQ/‘WPWéecf‘?rf?dIt‘?JEﬂ“fj't‘éttherFQ{C’HiglSéePt(PPalP‘"&émmBécetﬂé’é'ﬂg thcl ude
esters ofsagil xymel SagelGhd aay@re@l&l)oxms Rfdudted o0&t sabstaitiallyethé amtdayd &ja.emgj <yrcol

or conple rs. such forme C

ol oo of S5 PSR BdiEod D EGRE e s G 31 PR iR e Frc S F ¥ e
synt het i ccyoled in at feast coenf thecygksedf stapdblueral, mpretpreferably Hy sibsteriirbpal cyslesh as

pol yal phaol efi ns; al kyl benzenes, e.g., alkylate bottonms fromthe

al kyl ati on of benzene with tetrapropylene, or the copol yners of ethylene
an\tj prlopyl ene; sSilicong Onédhanil g sheaﬁﬁgwyl,s ph&pylprae.lawi | @xéueed, wih hwl

pol ysi | oxanes opndensi ng
butyl al coﬁar1"g/m' Wg/ﬁ"%ﬁ/%ﬁe&getw S%diar?)%nzgpé “ms%sgec'al@' fmm Sob’;(rﬁg g@dﬂ?}ct of
reacting r@gﬁ@SPESREQSW@BNlQ%BQQﬂRV\P\&ambIY the} mﬁhﬁﬂwabdhmmgv\mh bet ¢epilucted

car bonat eerﬁp%ﬁx%"’ Jﬂefbflﬂ@ SfUP‘?@I’IQfN@D %LH?M!@@ gbie rS@@(Phb&U’ c&hmbLa1Ny @Ja‘il@tﬂe Yoinh
tetraet hyl ene Ot her suitab e synthetic oils include the

pol yphenyfruge H@P%‘"e‘é‘*@‘k G"t“h’és@’eh%{\?f% ﬁF’Gﬁf‘)&b&GPS betyesn ptaaraad 1ot R gels and
alﬁou}( 4 t\ithin peabyle @hges Bk, vE@rprdfér'&Hﬂ}l; ureaamp:hmoaoﬁp rgteaRded sueh ﬂfa‘EltrLeed

t hi ckener ont. aj era i thi,.ym conmponents. The
first m dgvbeﬁ pe"?d r}ﬁfwu'r%tgrggb" tgggr"}dmlg&as a%ﬁxée"%ﬁd %frpgisf/bl'l? atty acid, preferably
Cl2 to C29 The second may be selected froma |ithium conmpound of (1) a
to C 12 aliphatic or cycloaliphatic dlcarboxyllc acid (or C1 to C 10, such
as C 1 to C4, alkyl édiedoliomingdsssriptionselates tq soapsrand sqap-forping Butriy grleyzat to,

car boxyl i#ad d6ésthof &ciude, btdePtypeslof thicknifdasasfeitedo bbove4, al kyl ester thereof )
whi ch has the hydroxy group separated fromthe carboxyl group by six or

| ess carbon atons; or a mxture thereof. The third conponent, which is very
preferably present, is a lithiumsalt of boric acid. Preferred hydroxy
fatty acids include hydroxystearic, hydroxy-ricinoleic, hydroxybehenic and
hydroxypal mtic. Especially preferred is 12-hydroxystearic acid. The second
I|th|un1q9gn%g@gwhﬁ(9R§$@rably a C6 to C10 aliphatic dicarboxylic acid,

more preferably aze alc or sebacic acids, especially azelaic acid, or sald
ester of any of these. The C3 to C24 hydroxycarboxyllc acid is preferably

| actic acid, salicylic acid or other hydroxy-benzoic acid, nore preferably
salicylic acid or a said ester of any of these. The ampunt of [ithium soap
conplex thlckeners |s very preferably fron15 to 20 mﬁ 96 based on grease.

. . . o . 4



-5 . suitably 0 to 5 w.% of conventional additives; and having (a) a noise
level below 3.5 units when neasured as herein referred to. Such a lithium
conplex grease will normally have a dropping point (ASTM D 566-87) of at

| east 270C, usually at |east 290C. The follow ng Exanples are given as
*non-limtative illustration of aspects of the present invention. EXAMPLE 1
A lithium conplex grease was made enploying a paraffinic base oil of 100 to
| 20 ¢St at 40C, 12-hydroxystearic acid, |ithium hydroxide, mnethyl
salicylate and boric acid, in proportions approxinmating to those
conventionally enpl oyed. The base oil and pre-sol utions of conmponents were
filtered to < 50 pmand < 25 pmfor water-soluble aiid oil-soluble

conponents respectively gal tRANPN k@1 IgRGERhakidg Kkt RE1ET BN B Ening
advant ageous to enploy filters of the same nesh size, and in the order of

about 10 paRptituerpigarg beatnd pvena coptininedemperaiurg gerdigntand agitated §i.g, fiorqughly gixed,
quantity ff ckiifplbagen@int onarRubleatodsh Bgta@cﬂpb&mifm‘élgj ¥ndB&fon ehEIE redlre ffo@l Ut i on
was filtered.andggungg$ i.nto a Closé?ﬂﬁf@él?' The nethgl.saljcylate ﬁ@s
added to &g oHrombinaion of the sigpsy JTEEEToR b inNeen RREHELEE When
t he tenpegaetatien rof aamhexdirealeutar@5and actjve econmadte sifide bdsvesOlredciaon wiali sidwout
95C) of I ithiumn hydroxide and boric.acid was a 0 el .
The r eact DPPARTCH e RE PRGN oo B P B bl SrLPS FiHeRa:

manuf act utreongRshef propertitrea shatesizersad p highimgesyrefdeide-abseptierant i al |y the entire
reaction mxture was fed around a cl osed ventabl e | oop which included a
shearing stage at |l ess than 500 pmstator/rotor slit width in a SUPRATON
M1l referred to hereThe in¢chiien thes providérenimiesny of gRatlys ddreadigethat ifttngabs es

sheari ng, i ndi.n m.Lin nd_h ni_Si.n The lin ntipued in
2 subst artdsi At genaflbicb g oA OUREE R A A e G e P RSB T
was cont i Hurekhowe that @@ermakeintadroed eonfaminantsrwifl ducrdagmthe hoisciatingasfen gredsevias
added to é)éasaﬁls,efréak@on ERHoh Qs YeRanfifdid Mﬁ%to@ RARE %'}&{@étﬁ-ley ﬂ%@@re,twrahné st

continuing the circulation of mx through the m that point e

cycling viBhlE pesfsed in the@racetsof the Pergend nventiog te RRAENEIRARAENITIH 2P dapusity-free
i nhi bi t or foands gedsiblktBnt byvgilterirgtiad il liquad forh tthretighasbraltiproddfilteng steas.e i |

and bl endg dg{}-noﬁ'e 8kl ¥ ind Qr]%as’é?P&hmﬁtnPﬁmBQ%epr@a%Qd.Oh'we"é’aé 13dded.Adnd he
whol e bl ended~to pr oauce a_final grease having a penettatron o
appr oxi nmeRresept inyenting Gia sienifipagiacdupaL in Boise dget tg thefmenpogp ystal structure; and

it is achieved by the controlled crystallisation which occurs during the saponification stage of the

process of the invention.

A wide variety of lubricating base oils can be employed in the process and
grease compositions of the present invention. Thus, the lubricating oil base can be any of the
conventionally used mineral oils, synthetic hydrocarbon oils or synthetic ester oils, or mixtures
thereof depending upon the particular grease being prepared. In general these lubricating oils will
have a viscosity in the range of about 5 to about 400 cSt at 40°C, although typical applications will
require an oil having a viscosity ranging from about 10 to about 200 cSt at 40°C. Mineral
lubricating oil base stocks used in preparing the greases can be any conventionally refined base
stocks derived from paraffinic, naphthenic and mixed base crudes. Synthetic lubricating oils that
can be used include esters of glycols such as a C13 oxo acid diester of tetracthylene glycol, or
complex esters such as one formed from 1 mole of sebacic acid and 2 moles of tetracthylene
glycol and 2 moles of 2-ethylhexanoic acid. Other synthetic oils that can be used include synthetic
hydrocarbons such as polyalphaolefins; alkyl benzenes, e.g., alkylate bottoms from the alkylation
of benzene with tetrapropylene, or the copolymers of ethylene and propylene; silicone oils, e.g.,
ethyl phenyl polysiloxanes, methyl polysiloxanes, etc., polyglycol oils, e.g., those obtained by
condensing buty! alcohol with propylene oxide; carbonate esters, e.g., the product of reacting Cg
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The noi se characteristics of three |ithiumconplex greases prepared in
accordance with the procedure of Exanple 1 were conpared wth those of (A)
the grease of Sanples 4 and 12 described in WO 95135355 and (B) a

comerci ally avail abl e pol yurea grease known to exhibit | ow noise
“properties. The test was made enpl oying the comrercially avail able SKF "
BEQLJI ET" test rig MVH 90B, obtainable fromthe SICF Conpany, Sweden. The
noi se level results obtained by this net hod, so-cal | ed Anderonetry, are
expressed in the unit "pm second". The Table shows the results obtained and
conpares themin the first two cases with results quoted in Exanple 2 of WO
95/ 35355 neasured by the nethod of JP 53-2357. Noise Units Noise Units rP

95/ 35355 t, S . of WO
95/ 35355 ‘?’%a@%“s 15gESieid CPRYLRICE IR T IFElet B BRI A e

grease - - ity el Ft°of0thﬂrw@fﬁbieo%xnﬂlet5 @kssl)c@dééheepqlwphyfw eiierent gofhose

--2.7(6) Qia@ﬂ\fgfﬁolxﬂ abo@f 3 foM\eHef TitkAges-ard £bola 4:SREESIFBIGR033671R\ ~VPI | ar 7_
The greases of the invention give rise to appréciably | ower noise levels

than (2) and (3) (based on the sane test rig), being at |east 20% better
than even the pol yureg, q{zﬁé‘rﬁe ex, S Hgg&%se‘éo,!ﬁ;@fﬁe& kh‘?&e.(ér) cSMih SwbMrore

di spersant present in grease ention achi eves
superi or prelgblys tmes lithoi @@ppwél sThle rres ey beanlithisim| Sé‘dP ef stdeast priey hydromy

during sapgphdib, %&r&ﬁ&fa%b&ézg haR L¥nd g de SHQMEIGRIm £RMRANERBund aﬁl)ml or

art greases essentj a| re dispersant nds_ to be ed to
achi eve n E’eclr2é‘&a'&at“i°8h°y°l9?'b‘@a iepshoxyheagid @008 Shisiido o %5@%%94
G\ SPECS) 168 &3,0 386i1J \oR¥\®3| taICo 4 hydroxyGtasborglic 2aid (ubr:q eaCi §) Qudras Ay eto CNPIRGI t i ON

conpri si n e br i

from2 to‘gggv&er%fg% h%ht %@Qtef%ré&y‘gﬁﬂ (Stefmilt (gfrfﬁ t %%))&Qgégﬁé‘r%ygyn?fen%l onal
addi t i vescagiearaiamse rar aevixture thereaf. Jhe thid sappaicnt whwhassveay prefeesbly| ps¢sent, 5e ow
3.5 unit sjimagisafiepsdticadigby the "HEQUI ET" nethod as referred to herein.

Preferred hydroxy fatty acids include hydroxystearic, hydroxy-ricinoleic,
hydroxybehenic and hydroxypalmitic. Especially preferred is 12-hydroxystearic acid. The second
lithium compound is preferably a Cg to Cjq aliphatic dicarboxylic acid, more preferably azelaic or
sebacic acids, especially azelaic acid, or said ester of any of these. The C3 to Cp4 hydroxy-
carboxylic acid is preferably lactic acid, salicylic acid or other hydroxy-benzoic acid, more
preferably salicylic acid or a said ester of any of these. The amount of lithium soap complex
thickeners is very preferably from 5 to 20 wt.%, based on grease. The weight ratio of hydroxy
fatty acid to aliphatic dicarboxylic acid and/or hydroxy-carboxylic acid is preferably from 10:0.5
to 10:15, very preferably 10:1.5 to 10:6. The weight ratio of boric acid to the dicarboxylic and/or
hydroxy carboxylic acid will preferably be from 1:5 to 1:20 very preferably 1:10 to 1:15.

In accordance with another aspect, the invention provides lubricating greases,
both as broadly and more specifically defined herein, having a noise level of not above 3.5 units
when measured by the SKF "BEQUIET" test rig referred to herein. A level of 2.0 to 3.0 units is

one achievable range.

In accordance with the invention, there is provided a lubricating grease
composition comprising (i) a major amount by weight of a lubricating base oil; (i) from 2 to 30

wt.%, preferably 2 to 20 wt.%, of a lithium complex soap thickener; and (iii) 0 to 10 wt.%,

G:\SPECS\GB\9803367\RWP\lar



2. A lubricating grease conposition according to Claim1 wherein the
~thickener (ii) is selected froma sinple soap, a conplex soap, an organic
t hi ckener system and an inorganic clay thickener system 3. A lubricating
grease conposition according to Claim2l1 wherein the soap thickener (ii) is
*a lithiumconplex soap thickener. 4. A lubricating grease conposition
according to any one of Claims 1 to 3 wherein the soap thickener (ii) is
present in an anmount of 2 to 20 wt % 5. A grease conposition according to
Claim3 or 4 wherein the lithiumconplex soap thickener conprises a lithium
Cl2 to CZa hydroxycarboxylate, a lithiumsalt of a G to Ca hydl ' oxy
carboxylic acid or | ower alkyl ester thereof. 6. A grease conposition
accor di ngsuiteblnfyo dine "ot eonzentiornd ediitives:Gind ihaningd(2} ondsovknel belew Btiamits whénum
conpl ex s@aRukdhEkeiflerGRAtAI NS in addition lithiumborate 7. A grease
conposition according to any one of the preceding C ains wherein said
conposition is substanti aI ly free of dispersants. 8. A grease conposition

according to any one rece CI ai, wherein has a
dr oppi ng poi nt (ASTM CI% ﬁ%‘%r’?ﬁp @5&]@%@%’ ga."e fﬁ*’BE‘éé’g b?AStf)ﬂrl\gﬁarl ng
a | ubri caiaeriy) of = femet 20070 osklly greastX¥ptG.si ng (i) a maj or anount by wei ght of

a lubricating base oil; (ii) from2 to 30w % of a thickener; and G
1SPECS1GB\ 98033671R11JP\ | ar -9 (iii) 0-10 wt % of other conventi onal

addi tives characterisgd ﬂ)l'ibﬁl#@fix el a?%ﬂéhshstdoﬁnmhﬁﬁv@ﬂlﬂwaﬁ@n beYpbetdEf OW

3.5 units when nepasured by the SKF "HEQU ET" nethod as referred to herein,
sai d et HBEPESRHIVLRY the st eps of (a) agitating and heating a thickener
form ng conponent with at |east a portion of the lubricating base oil in a

cl osed reaction vessel over a tenperature range and for a period of tine
su~ci ent EXAMBEE:t he t hi ckener (ii), and (b) sinultaneously and during at
| east the initial stage of the thickener form ng period, cycling one or
nore tines round a pressure-veritable closed processing |oop at Least a

por{l ?n of thehcogtem ﬁthﬁ{% E&xﬂaléxe%’ir%sb Qs M@&eﬁ@r{pl@‘ﬂ{gm asdfﬂﬁc(aﬁs)e o‘il{lﬁl@@-tod

agitatin e react,ion, se shear i e formn

t%l ckene?ul% @5 trr‘g) haﬁ% !&yglfoxé'ﬁ‘éaéﬁclaﬁﬂ ﬁ’é ﬁydi?}‘deAmB?’gl "sylaé?:t‘, ”r‘ig"cido"‘CI ai 21

9 wher ei rpropartiang apprexiopting toghst epnvehtjonsiioeh@goged alThy bade|oilodnd tpheesohwioheoft s of

th t 10
er ;?ﬁctdﬁgﬁgﬁe%w&e ﬁ[tgre&: el ?@um]aqzd ;?5@[119 gﬁﬁ%tt@g@l giuﬂgmt &1@6@.50% %né?l'i

whe earin 1S CO at a clearance o ~m
and 2000 'BSRsftively. (aWOﬁg}be&eerﬁc&wrlbnerfgwtddnw #lvantageoyie eapley fif esgﬁ@apqug step

(g) is conelticizedndin the 6ldeTanme1®imphet ween 100 ~m and 500 p.m 13. A
process according to any one of the preceding Clains 9 to 12 wherein said
met hod i s conducted in the absence of any added di spersing agent

The 12-hydroxystearic acid and a minor, solubilising, quantity of the base oil
jwere heated to approximately 85°C. The pre-solution was filtered and pumped into a closed
\ kettle.

The methyl salicylate was added to the closed kettle at approximately 80°C and
heating commenced. When the temperature reached about 95°C, a pre-made aqueous solution (at
about 95°C) of lithium hydroxide and boric acid was added to the closed vessel. The reactor
contents were kept thoroughly agitated throughout the manufacture. As from the time the LiOH
was added, substantially the entire reaction mixture was fed around a closed ventable loop which
included a shearing stage at less than 500 pm stator/rotor slit width in a SUPRATON® Mill
referred to herein. (The term “shearing” as used herein encompasses shearing, grinding, milling

and homogenising). The cycling was continued in a substantially constant manner.
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10s<10%&' () - nzodY: @ 1d&dtigE (Wps cdnfifued to 140°C, whereupon a further portion of the base oil
was added to the kettle. Heating was continued to approximately 190°C, whilst continuing the
circulation of mix through the mill. At that point the cycling was stopped, the kettle cooled, and
conventional corrosion inhibitor and antioxidant were added in a further amount of the base oil

and blended in.

Finally, the remainder of the base oil was added and the whole blended to

produce a final grease having a penetration of approximately mid-NLGI 3 range, 220-250 units.

EXAMPLE 2

The noise characteristics of three lithium complex greases prepared in
accordance with the procedure of Example 1 were compared with those of (A) the grease of
Samples 4 and 12 described in WO 95/35355 and (B) a commercially available polyurea grease

known to exhibit low noise properties.

The test was made employing the commercially available SKF “BEQUIET” test rig
MVH 90B, obtainable from the SKF Company, Sweden. The noise level results obtained by this
method, so-called Anderometry, are expressed in the unit "pum/second". The Table shows the
results obtained and compares them in the first two cases with results quoted in Example 2 of WO
95/35355 measured by the method of JP 53-2357.

Noise Units Noise Units
JP 95/35355 SKF Bequiet
Test Rig
(counts/120 sec) (um/sec)
(1) Sample 4 of WO 95/35355 7,808 30.5
(2) Sample 12 of WO 95/35355 83 7.2
(3) Commercial polyurea grease - 3.7
(4) Grease I of invention -- 3.0
(5) Grease Il of invention -- 2.7
(6) Grease III of invention -- 2.6
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The greases of the invention give rise to appreciably lower noise levels than (2) and (3)

(based on the same test rig), being at least 20% better than even the polyurea grease (3). Grease

composition (1) omits the dispersant present in grease (2).

In general, the invention achieves superior reduction in noise levels through controlled
crystallization during saponification rather than by added chemical components. The prior art
greases essentially require dispersant type compounds to be added to achieve noise reduction, vide
WO 95/35355, EP 0 084 910 and EP 0 718 394.
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Claims:;

1. A lubricating grease composition comprising (i) a major amount by weight of a
lubricating base oil; (ii) from 2 to 30wt % of a thickener; and (iii) 0-10 wt % of other
conventional additives characterised in that said composition has a noise level below
3.5 units when measured by the "BEQUIET" method as referred to herein.

2. A lubricating grease composition according to Claim 1 wherein the thickener (ii) is
selected from a simple soap, a complex soap, an organic thickener system and an
inorganic clay thickener system.

3. Alubricating grease composition according to Claim 1 wherein the soap thickener (ii)
is a lithium complex soap thickener.

4, A lubricating grease composition according to any one of Claims 1 to 3 wherein the
soap thickener (ii) is present in an amount of 2 to 20 wt %.

5. A grease composition according to Claim 3 or 4 wherein the lithium complex soap
thickener comprises a lithium Cy; to Cz4 hydroxycarboxylate, a lithium salt of a C; to
C14 hydroxy carboxylic acid or lower alkyl ester thereof.

6. A grease composition according to any one of the preceding Claims 3 to 5 wherein
the lithium complex soap thickener contains in addition lithium borate

7. A grease composition according to any one of the preceding Claims wherein said
composition is substantially free of dispersants.

8. A grease composition according to any one of the preceding Claims wherein said
composition has a dropping point (ASTM D 566-87) of at least 270°C.

9. A process of preparing a lubricating grease composition comprising (i) a major
amount by weight of a lubricating base oil; (ii) from 2 to 30wt % of a thickener; and
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(a) agitating and heating a thickener forming component with at least a
portion of the lubricating base oil in a closed reaction vessel over a temperature range
and for a period of time sufficient to form the thickener (ii), and

(b) simultaneously and during at least the initial stage of the thickener forming
period, cycling one or more times round a pressure-ventable closed processing loop at
least a portion of the contents of the reaction vessel comprising (c) the said agitating
and heating in the reaction vessel, and (d) shearing the forming thickener in a
mechanical shearing means.

10. A process according to Claim 9 wherein during the cycling step (b) substantially all of
the contents of the reaction vessel are cycled.

11. A process according to Claim 9 or 10 wherein the shearing step (q) is conducted at a
clearance of between 50 um and 2000 um.

12, A process according to Claim 11 wherein the shearing step (q) is conducted at a
clearance of between 100 um and 500 pm.

13. A process according to any one of the preceding Claims 9 to 12 wherein said
method is conducted in the absence of any added dispersing agent
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