; PQe3eEB<(d 6@r-315 AUG 2002 LUBRI CATI NG GREASE COWPCSI TI ON AND

‘ PREPARATI ON The present invention relates to a lubricating grease

conposi tion and preparation thereof, being nore especially concern’le{’j'w,[ilﬂw2
| ubricati mw ng i nproved consi stency and honogeneity and | ow
noi se chaﬂmwmmmmw The lubricating, grease types with which the
invention is GRS ned conprise a naj of proportion of a |ubricating base
oil and a minor proportion of a sinple soap or a conplex soap thickener or
of an organi c thickener or inorganic clay thickener, such grease types
include but are not linmted to lithiumsinple and corrpl ex soap greases,

cal ci um sinpl e and conpl ex soap Dl e and conpl ex greases,
al um ni um si npl e aFPEEAP NG GREASL : Xl ex greases; as
wel | as pol yurea gr eases) or gano cI ay gr eases and bentonite
clay/swelling-clay type thickeners. It is an object of the present
invention to provide a grease in which the thickener is of inproved, e.g.
smal | er, nore uniforfie pasdni chentoz aela@sicta anlubrigating egteast ragoiposidonniand endow
nost gr t and
O O BRI BR O i o G AE VoS4 M AN Sl ble FEOEE.

t hi cken&pPnsisiensy ae‘s*peaﬂgarre'taawahwa'gee Firat¥iisim si npl e and conpl ex soap
greases. As an exanple, lithium conplex soap greases have found a maj or use
as greases for bearings, particularly seal ed bearings e.g, in autonobiles
and el ectrical appl |Taxamemcatﬁg%kea@b @parwmgwlgcleasee/emns meémmnafpduea

perfor r’rargcoe_ I;'e% LOrl‘lerFEar, éncapr? I%Iagl Ql ar? éendﬂ?dl‘ob% {olnr(]) a51 S02) %hatcgm gl’ ature
perfornaf: P'RR h Rt ST And” detr me requireé e{ PEl AP Tg T o oi |
separ at iseap, thlekqnda@n odS An srtgarbp th-ctkyner priopnghmig) clweﬁmckprreatsedt gremse tyneb inelvderiut se.

However arealdt hmueh thhftlﬁ!irh @gmh@ BiH aﬁﬁmexceaargpkares,gaxa.ﬁma{p@é Mdec &S dobys, such
greases often su lep ? lgra I her noi se ch ractgrlstlcs than a

li t hi umBERIfS ¥4 wa'sﬂe % &fF Sﬁ% ‘B'HP%'E‘t sigple; 308 BRBLEE 3 ey BHEY™n to
provi desimplesbud cahpleg gpaeas easi weligenpiipirea prebsesiirgane sy irédsésyard bentohiteim
conpl ex _ d noise characteristics. 15 AUG Z02 2 In
accordan%g@&g]?ﬁg QE tl{lﬁ%}i‘&? the present invention there is provided a
nmet hod of prepari ng a Iubrl cating grease conposition having a nmajor
proportion of |ubri catl ng base oil and a mnor proportion of,a sjpple soap
or a conpl ex soap 5t Ki #kahest <fyiée é’ﬁ‘iserﬁr'"b‘i"t’a'h t PEYHlec SRtk Bnwhick 8% em or
i nor ganthickehais bh imprevdr e. gyﬁﬁaﬂeﬂ, nWm afiforf@] peoticle Bigd. USRA dnHimprived sineture (@)
agi tatigg e hi ckei

constit uen?’ﬂ@wﬁn%ﬁg&?g ttﬂ:cs %QQQ ?ggggogﬁs[xﬁénlef u'for Isgfglfﬁfettmbe 51% redulcl:d gl

cl osed FepaEtipwnAlikaygh pf gapenal ralewewpérldt Qi igmproy pdy dickensr fsef e@epdradwtasr- in | me

suffici aun Simply dRdomPRR sckP gRasedt her thi ckener system

I'.a-’s )

As an example, lithium complex soap greases have found a major use as
greases for bearings, particularly sealed bearings e.g. in automobiles and electrical appliances.
Sealed bearing greases must meet numerous performance requirements including extended bearing
life, high temperature performance, high dropping point; and defined requirements relating to oil
separation, oxidation stability, fretting wear protection and low noise. However, although offering
long service and high temperature benefits, such greases often suffer from generally higher noise

characteristics than a lithium simple grease.

It is a further object of the present invention to provide a lubricating grease in

general, but more especially a lithium complex grease, having reduced noise characteristics.
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(b) cycling at |least a portion of the contents of the reaction vessel,
during at least the initial stage of the soap-form ng, or other thi %%DE
period, one or nore tinmes round a pressure-ventabl e cl osed processi 8@2
including (i) the said agitating and heating in the reaction vessel and
(i1) shearing the form ng soap, or 15 other thickener, in mechani cal
shearing neans. It is nmuch preferred to conduct the cycling step (b) nore
than once during the said initial stage; and very preferably it is

conduct ed over|psg@sdraghtaWith dheadpedt sTARE PresdhtNBvertiorothees id PicvARid 89,
period. Preferably) too, substantially all of the contents of the reaction
vessel arreetad ofipreparing edebrmﬂt@gograaae ayapesitier h@m@ @bmajoz(pr@pmtlonm e
pr ef er abl n_substanti al I. cl es...The,  nechani cal shear.i is very

D1 of o abiq BESHIE RS R 2rtah oY BRTIThE) § STHRR P de Breoruisk SA%B0” -
and 2800 tﬁ.d%n@ﬁ%%fe% | Yr bf @M SRahRMHiGkerRP SYisim B BoRERAE I dridkher—m L0
500 E~-m Suitab t he mechani cal” sheari ng may be conduct ed | oyl ng one of
t he SUPR/S'S@emaMhmcri'emeﬁJ@ Wﬂ?;ﬁJddehé@Q:Sroﬁel commercially available from
Krupp I ndustrigtechnik fven{g@m ch, .Cer, rran?s Gags bet ween stator and
rotor are set W tﬂg'?‘?t{r\ge 35'6’0 heafng Be SRAP-FOuRPILPErAPEh 9 eer&uek IS x
from the dpagitdnt(s) V\fnﬁﬂatsl%gt & %Hldl‘th ﬁ%hbn@ﬁfdgfﬁaég ofl "P?ar@és%rd @actifnt he
grinding gap is as‘extended as possib ow ng description rel ates
to soaps \msﬁelsow & temparptuteurange ard mramper:m:i pblimenslifticiest troforrexa soaie,

ot her .types 5 hlckenl ng, as referred to above. 15 AU6 2002 -3 In the
react1poan &l r(‘ﬂ?%‘:%é:‘ ng kettle) itself the soap-formng constituents
are heated ovep)gysy éﬂl\é‘a@gatp%ﬁﬂﬁf 81 theamtértls ¥ the Rsh diphlvlsge!, durifig at

t horoughly m xe for exanpl e by means of a doubl e-notion agitator) both
initiall yeastdhapomlabatageroétthe isopdarmingaor ngher“rhlekemnm patidd,onsf ot Mmeret eps
(a) and kl)_%‘ of th rocess of ttkﬁjl Venctldl on ermt t he Igﬁnera}itﬁn of ,an
ext renel yN'&F Ja4Y aPc!??%fec AP CAPPARCE ?%AB%HO?%&E? © it
evapor at i fjafh vm%cﬁheatﬁsgﬁw frRStctioh Wk 3kl aﬂ@tul)@he@ﬂﬁgﬁﬁesaﬁrﬁrngfwapt be soap
structure orrred has, anong other properties, a small size and a high
measiibe dithabihickenesdngneehanicalshearisgimeans.hus pI’OVI des a neans of greatly

it char e due i BlehBielied f BahSG Y TRt RSO LM Giod giiidhn
t hat ext Qhéc’édudumtnélrsmig@@hd:oeﬁyamﬂemw Mg ¢ondwte§tﬁaeemﬁbstenﬁalyrtaélfum Of a
grease, f or exarrpl e, reacti on conp onents cont am nat ed lor to or

manuf act HO@P-foRaNRg. reothier tlmgkﬁmgga pefieds Brafe@bln tpﬁesbb@t@@%“yoa" pﬁéhe
t t
DSt o YT hE BRI VAT ARE W 2elTy 3t YTl hE Saca A o)

filteo syatdgnsore preiférablwvaysumwmlélgual cydled.he grease product is still
further decre sed. However, e essence of the invention iiS a

significant redi®ti™Bec q’{“%l SRVRAIEG 0!St h¥eTWnt BF ﬁTa Y)aﬁo@pyﬁegl WhuR ure:

the 's;pgﬁﬁf%%ifgﬁffﬁﬂ"@%@@ﬂeﬁ°¢%%%E'rb§e§£§é“if§@' o 3, 20pY i oRGELIaRy e "0
50 um to 500 um, more especially 100 um to 500 um. Suitably the mechanical
shearing may be conducted employing one of the SUPRATON® machines e.g.

25 the S400 model commercially available from Krupp Industrietechnik GmbH,
Grevenbroich, Germany. Gaps between stator and rotor are set within the above
ranges and, very preferably, reaction mix from the reactor is fed such that the
dwell period of the material in the grinding gap is as extended as possible.

The following description relates to soaps and soap-forming, but is relevant

30 to, and does not exclude, other types of thickening as referred to above.



A wide variety of lubricating base oils can be enployed in the process and
‘grease conpositions of the present invention. Thus, the lubricating DiALG 2002
base can be any of the conventionally used mneral oils, synthetic
hydrocarbon oils or synthetic ester oils, or mxtures t her eof dependi ng
upon the particular grease being prepared In general these |ubricating
oils will have a viscosity in the rangé of about 5 to about 400 cSt at 40C,
al t hough typical applications will require an oil having a viscosity

rangi ng fromabout 10 to about 200 cSt at 40C. Mneral lubricating oil base
stocks used in preparing the greases can be any conventionally refined base
stocks derived fromparaffinic, naphthenic and nm xed base crudes. Synthetic
| ubricating oils thaff chf %actig e¥essshc (Erchec-making skese) gptsetlo| the soamfosming ¢ 13
0X0 aci dcélisatubms aiehedted svaed Euntifiify @mp& e g@&dmﬁoml a@iates(i e thorsaihly mbedne

formed froml acic, ac S. tet aet hyl ene gl ycol and
2rotes 6F Dauih BhBsar e sebl maieR dendyR et oy pud 3Rt Vel 1ewl 188
| ncI ude sheatiinet The tonbimatian bbHthe stepc (u) asd ()l of abgppracdse bf the Saveatiday peribén tenes,
bot f o t f z r.apr | ene,
o % e c 5t 8" b Bl WQA%%&%‘ SELR, Pt suitRRCERGE bl oARY OB
phenyl peYaygnatl@xamgter mhwsulpwveﬂ za@wan@slrs selt:h:that thelsoagl s}f@@inredpmsed fés,g
those oba.ab@aﬂhé%rcﬁ,e.@ad@@%mms,%ulahﬁghq&lamrewonems%ﬂwoﬁne oxi de; car bpnate
esters, e.g., the product of reacting Cg UG 2U0 4 oxo al cohol with
et hyl carbonate to forma half ester foIIowed by reaction of the latter
with tetraethylene g ui tabl e nt.het i c IS|ncI t he
pol yphenyl ethers, J.n¥° '"V%%'8’§§]uls’|8r\f’|v%§5 F“ S ab f&etaﬁédfcrea?mét S PO gg’gs and
about 4 u@seecaphemyﬂarag,reostps of Hgase which ieudwe tothp ingstnal ecap corstahstasturquresfer r ed
thi ckenefgs pRWNEhR e&%allﬁﬂﬁﬁd&%@ﬁ&&&hh%ts \Lhrnﬁé?—ealsé H&'n‘df& 9:91?(2%?@%&%&: fde

flrst may be a |ithium soap of at, | east
. ©fample; reagtion E‘I"Bli’ﬂ"sfrtilc‘”f‘?"b‘ﬁ?t%é”°’f 'F’y%‘r Mgﬁguaqnwfaytuaem Fhergforegjitdsay v

g:l)z w “r mghlyprdferreld ifd Vhre. ptocesstbfmﬂt)pré\db{?tihﬂemdnl thmﬂ:[byg&iﬂc;rﬁntk mtkmmmmmprfmund of

i) a C2 oal.i arboxvl i ¢ r C
C00) Sucf'? as oss?a &feﬁ s%l)('(}{lteey teFmt"P'le ]f(jrmdlhr Qre k?roo%gfs%s?e& ]1H ydr oxy
10 car bosbw \IWO' m&ede\(ebpfﬁtlﬁ gteeseCPrQﬂuctsiaemil &lsth@dew@a-‘@l- HaWRW the essgnce héﬁ’éof )
\lmhl ch ha e;emembm,mwa Qé:ﬁﬁ&nﬁ:@&lﬁ{nﬁ{ ﬁdm][ss e%&hf'ehmgmgﬁéb cg&saunru@wresmﬁdor

ess car ure thereo e third co s very
pr ef er abl' aﬁ?&@ey {Bp SSnuolIFd v hsation Weieh pESRTSCOHRS e S%BR@?‘P@&‘%?BF
fatty acprdeess oftheisieernnipar oxyst eari ¢, hydroxy-ricinoleic, 15 hydroxybehenl o
and hydroxypalmtic. Especially pr ef erred is 12-hydroxystearic acid. The
second |ithium conpound is preferably a C6 to C o aliphatic dicarboxylic

acid, nore preferably \ﬁ&@bﬂrle? erlusﬁéaaﬁg Gase Gild 2an 66 RH 10944 ¥ mz%mes@ angi d, or

said ester of an roxycar
el o abb PSPPSR & TE TRy, IERET o ot BEHPNTE %Xsﬁéf’& BTl oo
pr ef er abéopvesibnaiyl ised adretal ofls, 3Pntbetis aiydroesber ontsforaslylythafc dstve ©ds, oTlantarmunt of

lithium goa &ngggn?gtpgmhg lﬁ?,lﬂ@|¥|§r r%/% @eﬁ|¥gfp9 p%r‘e%r %Pg%eIaE %F%ethg ag\% d;W(S: W based

on grease. oxyllc
aci d andhaye a Mipesisx . tharapessfiabeut 4¢9 @OP‘s“OBF&‘%f‘@ﬂQ yltffquslmyma'@pshqﬂ%onfow

very prefeglifbiny ox:l-Q\a\lmé al ﬂsclagty(sranélm'@ ORI %bt 'I@-ttd chﬁ’xfl Zb@rcSF ataN°d tp[lr{ehﬂ
di car box élc and/g b‘¥ LOX% car OX% i C aci pr ef erabln¥ qQ 1:5to
25 1:20 % PSpting 8Y &psgpTrks st 'Y BeRILs th“L%IB‘FFSc%?ﬁ gy rangadonpily FFEBC pse
accor dangekswérivet frem pavaifinitc,onphtintchand snikeddask srudead Spaheicdplerehtingoadls|tyat

def | ned BR1EiRey B0l G 8 PALACRENEL Y ROtcBNR: B Bullhiim iRy pasur ed

by the SKF Yerred erein | eve
uni ts i sSoBEXaskresehlag OF%lng’@ed QOmeEW"faOf ¥hrcicanid aed ér'ECdQSeOfoG‘rﬁ‘tfHE}’l'@t"Fon may

i ncl ude glidol @ndBinbles MR IhdXdnoic 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 ails, e.g., those obtained by
condensing butyl alcohol with propylene oxide; carbonate esters, e.g., the product of reacting Cg



wei ght of a lubricating base oil; (ii) from2 to 30 wt.% preferably 2 to
20 v~rt.% of a lithiumconplex soap thickener; and (iii) 0 to 10 . U6

15 AUG 20D2 -s suitably O to 5 wt.% of conventional additives; an rAﬂM@
(a) a noise level below 3.5 units when yreasured as herein referred to. Such
a lithiumconplex grease will nornally have a dropping point (ASTM D

gi ven s SASreIPPAST Y Y, EUBhat: B rofP Rt Bt PRLeRR BRI o
EXAVPLE Jlatfed itithi ma&ﬁﬂbﬁézgzeﬁ;s%t@\!asmﬁéies@ﬂ@bl@%ﬁﬂh_@ti@&ﬁl@f frichide Bese oi l

of 100 to 120 cSt at 40C, 12-hydroxystearic acid,_ |ithium hydroxide, mnethyl
sal i cyl atp®lyhenybethera.ce.g,, thesehayogtfiom ebaphs éxi/eibenhinkageasransbabout 4

convent i ?%lﬂﬁ%ﬁﬁghﬁﬁﬁd The base oil and pre-solutions of conponents were

filtered d < 25 pmfor water-soluble and oil-sol uble

conpogent s r eRAqRhIVA YolldX1964Eh gréb RN eréferrelithikbheRecHRNIN®! @ore
advant ageous to enploy filters of the sane nesh size, and in the order of

about 10 ppefierabifiethree tithiuoxgempanertsacl e fired raayrbec lithiwinusnap ef ayleast
quantity of the base.oil .were heated t,0 appraxinpiely 85G The pre:sol ution
was filt&F&"EHE BURPEFIHIYCE R esett Rt e "TRECHEL HAY SRS {é"\%as
added t o gt JtRjuph @oRchdiRid bE(iRb %Rﬁ @4k FApRANC 8P cyaBalipesid ita pee \Wen
the tenperature reached about 95C, a pre-nade agueous solution (at about

95C) of Kot G dienGrydsesh ae Gnte Beralkylestar karealded (iY) ®fteh&sdpdsmdydeesel .

Tl Gos GRS BT 1 B heN R U ol Beie hBURIP U Bar g ¢
reaction hw?exyr@ov)?%ép@#a@@%rﬁ the JaPs®ey! %@by%iﬂ 6PRseEHBoh REbMELEr a

shearing Stagé at [ess than 500 pmstator/rotor slit width in a SUPRATON-
M 11 ref & mbdute thereef.n. TheThurd eemposhehrwinigh iayeny gueiesaklynpresedhpasses

shearing,,@rinding,. mlli.nag and honogeni sing). The cycling was continued in
a substamrﬂ‘é'lplr%lfg%r%%n%é' nner. 15 ~~~ ~~ ns~ -6 Healing was continued to
140C, wher eup@ieferrdd heHrder fatgn akidd el rés ehyairbxystsaras] drgd foRy rivindisit] | e.

Heating was continued to approximtely 190C, whilst continuing the
ci r cli at hydraxybahenichard diydrexypaimitic. AEspaaiglly raferiase isc y erhysgoxsieaicopped,

t he kettlLg; I : ' . Lon i Ahj bjxt oLy ; L QX t
wer e addgdy e YesoRARER EaimpSIRg € RSP e GBI CRIARAAEQBEIRD
remai ndeaciaf, more basferably axetaiadnteselzauic vkl swesipecialle radaitoagid 0duceida
final grease having a penetration of approxinmately m d-NLG

1- N range, .,
220- 250 Gatarof anyptiese. THbenGs 4@ (endtyalkevicasheedic ACid i éﬁefl:)éir@ﬁb’ﬂﬁ?t&npl ex
gr eases p | r i ar.0e s oer
Corpar ectudt R fEb s AR by phZRRRE bR Sele DI SR o, wo
95/ ZEB55aaaid (Beraottanyef thedd.y Theaaiabht op bthjum esvagr ezrnplduntinekenersishi bi t
| ow noi se_properties, The .test made enpl oyi ng..t he caonmer.ci gl |
avai | abl SCRETOTREEY f9M baQ 2 1 AHFSSOE0T Biasenabie WE Gl I8 yesibany,
Sweden. e HQH IS oligM&lic Bfé‘ékﬁéxyli@léfcﬁi BREIoPYyERIXS-RbBRfic §AQd $Abted8rably
Anderoneiry, are expressed in the unit "pniSecond". The Table shows t'he
resul ts Bbmal 0€d5 imdOddywarepreférably hOrlbetd 106 The weighdgalip oh bogs @cids
quoted | B ﬁ%(earépclaerngﬁifc aV\l%lor hydroxy carboxylic acid will preferably be from 1:5 to
25  1:20 very preferably 1:10 to 1:15.
Lubricating greases formed in accordance with the invention, both as
broadly and more specifically defined herein, may have 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.
30 Such a lubricating grease composition may include (i) a major amount by
weight of a lubricating base oil; (ii) from 2 to 30 wt.%, preferably 2 to 20 wt.%, of a

lithium complex soap thickener; and (iii) O to 10 wt.%,



95/ 35355 neasured by the nethod of JP 53-2357. (1) Sanple 4 of WD 95/ 35355
(2) Sanple 12 of WD 95/35355 (3) Commerci al polyurea grease (4) G &§A6I200f
invention (5) Gease Il of invention (6) Grease Ill of invention Noise
Units Noise Units JP 95| 35355 SKF Bequi et Test Rig (counts/ 120 sec)
(~msec) 7,808 30.5 83 7.2 _ 3.7 -- 3,0 __ 2.7 __ 2.6 15 ~~n $ The
greases of the invention give rise to appreciably | ower noise |evels than
(2) and (3) (based on the sane test xig), being at |east 20% better than
even the polyurea grease (3). G ease conposition (1) omts the dispersant
present in grease (2). In general, the invention achi eves superior

reducti Qp.,l i )e Lont ral i i .

sapon f ity 0 % S5 b ULl A AR GRS dnlne e B AL, Il Slshen

gr eases nesased asdietejn nefegueil foe  di spersant type conpounds to be added to

achi eve noi se reduction, vide WO 95/35355, EP 0 084 910 and EP 0 718 394.
15 AUG 2~0~ 8 The C ains Defininct the Invention are as Follows: 1. A

et hodt of pr fep?r i Ng SAch whﬂ{é&@wﬁgf%@%@ il RERRTEY hhvh ?apﬂir@;%@ntr(nswlp
proportiaon of |ubri J se ol a mnor proportion of a sinple soap
or a conpfé&y g&ég“i‘ﬁ?‘iéﬁ%?'&?éﬁa %9833; of an organic thickener system or

i norgani c clay thickener system which nethod includes the steps of: (a)
agitating and heating the soap-form ng or other grease-thickening
constituents) with dthelfeliostingaExemrpidsome given hendndibnitatiae ilhgtritimseof @spects wf a
closed weAGtlAnYaasSE! Oover a tenperature range and for a period of tine

sufficient' to forma soap or other thickener system (b) cycling at |east a
yportion of the contents of the reaction vessel, during at least the initial

st age oigégggﬁﬁgp-forning, or other thickening, period, one or nore tines
round a -vent abl e cl osed processing | oop, including (i) the said

agitating and heating in the reaction vessel and (ii) shearing the formng

soap or other thickener systemin mechanical shearing neans. 2. A nmethod as

clainmed in claim 1, Al eomitiex greast wagmadepnifleying & pareffigiscrastioihet Wotthan

once dUrl_Q@gstﬁ'4é°¢‘,ni_2t~llly|%}0x§%t€agﬁ-aci%- 1t htR6kideS nfeti) By 1ht8 aGli BbR Acidfin Cl @i m
a

2, wherein substanti.a of the contents are_cycle
’ ishating i loye%. The%aase gl and pre-solutions of

proportions approximating to those conventionally emp
components were filtered to < 50 pm and < 25 pum for water-soluble and oil-soluble components
respectively (although in general, it will be found more advantageous to employ filters of the same

mesh size, and in the order of about 10 um).

The 12-hydroxystearic acid and a minor, solubilising, quantity of the base oil
were 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 um 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.



4. A nmethod as clained in any one of the preceding clainms, wherein step (b)
‘is conducted over substantially the full soap-form ng, or other trhaﬁﬁ
period. 5. A nethod as claimed in any one of the preceding clains ﬂéﬂ
the shearing is conducted at a clearance of between 50 ~~m and 2000 E~-m 6.
The method of claim35, wherein the shearing is conducted at a clearance of
bet ween 100 E~m and 500 E-m 7. A nethod as clained in anyone of the
precedlng claims, conducted in the absence of any added di spersing agent.

i 5d~~ ~0~Q9 8 A nmethod as clainmed in any one of the preceding clains
in mhlch the thickener is a S|nple soap or conpl ex soap thickener system
9. Alubricating gre L. accor e wW.th e et hod
according to any oneﬁzﬁn% rgggglng c|aFﬁ%*“T6 dﬁﬁﬁ Fﬁﬂf%gl agaogrease
conposi t Vesaddedito thy katthor diﬁetm wascontiiuag) ta eppaarjmasele 16@"(?@ m:lmomutumgahe 11. A
grease CQRERARLA bml)@tﬁrogkﬂhgﬁqll' ﬂt ﬁll ﬁdﬂ@hé)é‘ycﬁcﬂfa\b@sﬁ)? edMIRNIGHR ct)g'l@d lahg hi um
conpl ex thickener 1ncludes a 8 car boxyl ate, a

i t hi um €4yentigpal éow"frbmbbﬂowa raawﬂ%atr Bes pided “&&ﬂd’ﬂtﬁf a'I“BWé of #eidpre @it er

t her eof . anlidlenfedlinease conposition as clained in claim 11, including lithium
borate. 13. A grease conposition as clained in any one of clains 9 to 12,
wherein the Iithiun1conp|ex t hi ckener includes lithium 12- hydroxy st earate)

[ithium azel ate or ate or,th | es hﬁ rate
14. A grease conposi malfﬁ’ h]e § & 5"“}% t}he aar?e %gn%asoafd edlsandatﬂeé’vhto 1?5935’n whi ch

convent i kypduce a@daltarqpeebavmfg aypeestratign of embwumetebz neiil-SA &1l Sannge, 228-25Aunjtsease
conposition as clainmed in any one of clains 9 to 14, having a dropping
point (ASTM D 566-87) of at |east 270C. 16. A grease conposition as cl ai nmed
in any ceeAMfPLEl2ai ns 9 to 15, including (i) a mgjor anount by weight of a

| ubricating base oil; (ii) from2 to 30 w.%of a |lithium conplex soap
thickener; and (iii) 0 to 10 wt.% of conventional additives characterized

by having a small, S z ure
and a noi se | evel gp% é&% E£§£€Egﬁ ﬁ@ggﬁ%ﬁﬁﬁﬁh %ﬁgero k @h%*&gﬁ%g a
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cl ai med Sapfdsall RALQ, desedbbd i WO §9/BI5 addO(B) aWom¥eRfally 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 "um/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
TP 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



conventional additives. .A(.A Y .A&QY. A Ae. A A+. A AsuY. A957 <ib?U aT s
8Weupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]c<al c<%§
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] chaU] c<a]ca! Zi | 3L~(*4 P wr ke Xkf al@\]l\lflﬁ

UV] cal] ca

UV] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] c.;l] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca
] ca] ca] ca] ca] ca o

PIW " " #(#r #$9%F W &&& K" " "5(((((]))) (*?*1**B,{vqgl ga\ Wca] ca] c*a] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]
caUca]ca!B,,,B-////B1R112&344+5b5z55555551 666@ 7808<8>8~xsnhc”Yl ga\W ] ca] c

al caVl cal cal cau) cal cal ca) saileal 62l saleahsahsieal saloalsahsalssal 63 o ca

>8080899Based ok dreSHine 1P R OX@iE@GEA\A/I0Bz BiR} Mk 3thwhdbutnds gredse @d)c ajreat cal cal
oo O B S A Bt b et ot o
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]caJca]c
a] ] ca] ca] ca <i bhl*Y"10%v&' ()-109%v&' ()-F" 109K ()-S10%WE& () -

10%VE' () - 31098I8 Benera:] hogimyentjontaphicves EuperionDgigetios in noise levels through controlled

1098VE ()eryhiafiAon aurrnglsqgm&)iaa feeid/Biah Joy! add QP fmiioat )éompLonent

10%v&' () -abCY"10%E Y'10% & ()- , mO% & () - Ylotyg&' (%,— " 10% & (2.- OM 10M
10M #: 103A08esEssertially TequyedispersqpkivRe %‘%"&“‘fs)@ kevidigd fogcipvepiededurian ves: ()- 3
S$10% & WP-953513YEL0(084 910 and EP 0 718 394.

s. The prior art
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clay thickener system; which method includes the steps of:

(a) agitating and heating the soap-forming or other grease-thickening
constituent(s) 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 a soap
or other thickener system,

(b) cycling at least a portion of the contents of the reaction vessel,
during at least the initial stage of the soap-forming, or other thickening, period,
one or more times round a pressure-ventable closed processing loop, including (i)
the said agitating and heating in the reaction vessel and (ii) shearing the forming
soap or other thickener system in mechanical shearing means.

2. A method as claimed in claim 1, wherein the cycling step (b) is conducted

more than once during said initial stage.

3. A method as claimed in claim | or claim 2, wherein substantially all of the

contents are cycled.

4, A method as claimed in any one of the preceding claims, wherein step (b)

is conducted over substantially the full soap-forming, or other thickening, period.

5. A method as claimed in any one of the preceding claims, wherein the

shearing is conducted at a clearance of between 50 pm and 2000 um.

6. The method of claim 5, wherein the shearing is conducted at a clearance

of between 100 um and 500 um.

7. A method as claimed in anyone of the preceding claims, conducted in the
absence of any added dispersing agent.
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9. A lubricating grease composition made in accordance with the method

according to any one of the preceding claims.

10. A lithium complex grease composition made by a process according to any

one of claims 1 to 8.

11. A grease composition as claimed in claim 9 or claim 10, wherein the lithium
complex thickener includes a lithium Cy, to Co4 hydroxy carboxylate, a lithium salt
of a Cs to C44 hydroxy carboxylic acid or lower alkyl ester thereof.

12. A grease composition as claimed in claim 11, including lithium borate.

13. A grease composition as claimed in any one of claims 9 to 12, wherein the
lithium complex thickener includes lithium 12-hydroxy stearate, lithium azelate or

salicylate or their methyl esters, and lithium borate.

14. A grease composition as claimed in any one of claims 9 to 13, in which
conventional additives, if present, exclude a dispersant.

15. A grease composition as claimed in any one of claims 9 to 14, having a
dropping point (ASTM D 566-87) of at least 270°C.

16. A grease composition as claimed in any one of claims 9 to 15, including
(i) 2 major amount by weight of a lubricating base oil; (ii) from 2 to 30 wt.% of a
lithium complex soap thickener; and (iii) 0 to 10 wt.% of conventional additives
characterized by having a small, uniform internal soap crystal particle size
structure and a noise level below 3.5 pm when measured by Anderometry
employing a SKF “BEQUIET" test rig MVH 90B.
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