; OPe3eEB<""6: T-215 AUG 200 ,. LUBRI CATI NG GREASE COWVPCSI TI ON AND
' PREPARATI ON The present invention relates to a lubricating grease
conposi tion and preparation thereof, being nore especially concer n’eé AWW

| ubricati ving inproved consi stency and honogeneity and | ow

noi se chanwmmmmmmmm The lubricating grease types wi th which the
invention is ggpgesned conprise a major " proportion of a lubricating base
oil and a m nor 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 co ol e and conpl ex greases,
al um ni um si npl e aReRTE : RERARA HG| ex greases; as
wel | as pol yurea gr eases) or gano cl 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 uniforfhe posdnt dh@nﬁbrzecla@acﬂo anlubrigatioy egleas¢ ravotpasidonniand endow
nmost gr e t gﬂg and
r educed%geﬁj ’%‘ﬁ%g‘%&éﬁfo%"%ﬁ ' e@&%%f q%%%@r%g%@g o van éﬁ%&%ha\}'drg %r?pr\}gge

t hi ckené&pnsisengy awpmgamenta@vantvagee Fheracterisiigm 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 ectri cal appl lﬁﬂ@ﬂﬁmatﬁ@aglra@b ﬂyﬁal‘wlﬂgwljjbleﬂﬁeﬁleﬂﬁlﬁltxs ameémemmrpaism
perfor mance regulr rp%nl gncap d| n tendoedm oxa({oln% I lf Soal %hatcgm rature
performané p?f’ p% and 4 gera req o Fél % "M% o oil
separ at iseap, thv@mr@aon crf @n thamp thlwkyner pr mprgamig clme ﬁmckpmtsedt grease a/mds indudetoit se.

However ,area.h&hnueh tefﬁuﬁuﬂn rmna:@taed saﬁmweoaarg&éiséal Edici b TR Al Sonlifidkeiohp S
such greases often suf gener al | her noi se characteristics than

a lithi @fﬁagﬁsnﬂ]démwe%% ang F"’P OO BREFL '“‘Bb’ VPGt 2 HROMBIE SEFASCS RYMR i on t o
provi desimpleibiid eahpleg gepasas easi wellgenpolalrea BiehsesDorganesiyCaredsésyaral bantdniterm
conpl ex havi .aduced noi se characteristics. ~5auG -~z 2 In
accordang&ﬁ@lil?ﬁg Qﬁé%ﬁ%@&%' the present invention there is provided a

met hod of preparing a lubricating grease conposition having a major
proportion of Iubrlcatl ng base oil and a mnor proportion of a sjnple soap
or a conpl ex soap 5t Ki thkahisst afyibe drgseryyinygntigh, t%lp{)"owﬁeca {BFfadek i ahich e em or

I nor gantiickeha@is bhimienal e.gysiadles, nwld clifomm] paticle siet. uSash dnhigpsdved sineture

will endow most grease types with e.g. improved consistency and useful life-time, and reduced oil

separation. Although of general relevance, such an improved thickener is of especial advantage in

lithium simple and complex soap greases.

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.

AT

*166166*



(a jragitating and heating the soap-formng or other grease-thickening
constituents) with at |least a portion of the |ubricating base oil P

cl osed reaction vessel over a tenperature range and for a period of ﬁﬁHEﬂWZ
sufficient to forma soap 10 or other thickener system {b) cycling at

| east a portion of the contents of the reaction vessel, during at |east the
initial stage of the soap-form ng, or other thickening, period, one or nore
times round a pressure-ventabl e closed processing |oop including (i) the
sai d agitati ngjraggcdreahtdwithond8speacdfithd préselindentidn ihers eprdvied e
form ng soap, or 15 other thickener, in nmechanical shearing neans. It is
much pr efreetteatl 06 peeparing atlueriesting g@%eeqommsmm énatvhi@na dﬁa@rm@m@@on he

said initi and ve refera cond over su stanti
She tult ‘aupieati nSe of At b Binrldn bhaRTBER Sk BY Siac)Pigk a86b°
subst gnt i pldkengt |sy§ferﬁ her %P'éhed?rtg%nﬂf tﬁlaéarfé?aéVsté?ﬂ d/rem%?éarﬁé Q:lé%b’ﬂhé%@rie'? at
| east one of the cycles of step (b): nore preferably, "in

subst ant |S’;MSItQmaWh|©‘ymeél$0d Tﬁ@h.ldﬁcth&mte@s oﬁhearl ng is very preferably

conducted with r| n /mlli nﬁQQI‘I ndi ngdgr{ﬁlgof between 50 um.and .2000 um

copecially 11 ofs8Y rshiyeatifl st soatgditing o7 oot gy Cmning

Sui tabl y éd?%tﬂf(?é}h@d)'vﬂm aﬁﬁé%@f agrﬂ'@yobﬁueq%ﬂe@ﬂrﬂfb%@bm agm@ga% Rfactibg
SUPRATON nmachi nes e.g. 25 commercl ally avail abl e from Krupp

| ndust ri e\teeanslehokemmmpesraiumwmecmd rrarpeyod Ghpmebauflieient & rora 808pPr ot or
are q t Wltf}b Q'U above anges and, very preferably, reaction mx fromthe
react Y GTag" EUetPNeiays eﬁ@ dwel | period of the material in the grinding

gap | s as ext efyYchfy BORSSPE Dortldteof Ple! CMtaSsETIRE rAdtRM Veisal, @urihg at0aps

and soap-form ng, "but”is relevant 30 to, and does not exclude, other types

of thi ckdaasigthesnitief e’rrag@obfttbe@@ape‘ormmg 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

15 other thickener, in mechanical shearing means.

It is much preferred to conduct the cycling step (b) more than once during
the said initial stage; and very preferably it is conducted over substantially the full
soap-forming, or other thickening, period. Preferably, too, substantially all of the
contents of the reaction vessel are cycled in at least one of the cycles of step (b);

20 and, more preferably, in substantially all cycles.

The mechanical shearing is very preferably conducted with a
shearing/milling/grinding gap of between 50 pm and 2000 um, especially from
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.



15 AUG 20~~ -3 In the reaction vessel (grease-nmaking kettle) itself the
'soap-form ng constituents are heated over a continuing tenperature 95%%9@
and agitated (i.e. thoroughly m xed, for exanple by neans of a

doubl e-notion agitator) both initially and upon each return from shearing.
The conbi nation of the steps (a) and (b) of the process of the invention
permts the generation of an extrenelyJ-arge and active contact surface

bet ween reactants with sl ow evaporation of water. As a result
crystallization occurs such that the soap structure formed has, anong ot her
properties, a small size and a high neasure of noi se-absorption. The
invention thus provides a neans of greatly decreasing that portiaon of the
noi se- causi ng char act®r thgt reactiops "%Fsér égrescviskien kytde)ddee!f othe hevap-feraningy|

soap crysbahinghts :dfe_tuéated PRF a Sﬂ}tinbihg iempmmwram?ﬁ aMg‘ﬁﬁt@@ti!e%/thbﬂhglﬂ}dhhfﬁd,
contam ngnts w i ncrease t nolrse rati .a,grease, for exanpl.e,

react i on%’o?f‘ﬁﬂ’ﬂ?ifn?’é means U H%H%éeém?)tﬂnoﬁ'g‘tft Sg‘i"ahm’ti'ﬁ%é ﬂadﬁf’%éfﬁr'@?“%ﬂé’%f ore,
it is highdayinpr @heesmbination tofi ¢hepstape €5 nd(b)t dfethp pses lof tHeviavdntiom pérmite i oy
components in.as dnpurjty-free form possi. bl such as by filteri t hem
Cn 1 qui denestioRief, BT iriplely J5ge B3 Refyq B oifuee bitttedhy rttant Wil % )¢
of the grewwoetion ofiweter.i 4s giréshit clystellingion devireask that Howesrestiuctuirefogssielge of
the presgpbni SH& PréfRRiesS sﬁnaﬁ'sﬂ@&rid'aq?}x_tméaﬁqggﬂo?ﬁ-a'b%r Phse due to the
internal soap crystal structure; and 1t Is achieved by the controlled
crystallisation which occurs during the saponification stage of the process
of the invention. A wde vqlri ety Oc]:v' E_‘lstrie(E:‘at:gn ase oils tﬁqn lgleneﬁgjﬁeoyed
in the process and gr ea8e€“tEMpOSiPITHIE 2 1 Phe B SR T HESHT PSR " PhUY, "t he
| ubri cat npige-eAusing alseactaistiGef agirawiwhidiercdrvetit iveraillsyapmpth! srusraperee] s,
synt heti g Q%50 A OQR i) SntRlau U RbEh St Pihcrlse She Rise Tl WraSrdabe 150"
dependi ng upon the partiCul ar grease beln9 prepared. I n general” these

| ubri cat C¥ERY: | r8ackpn [compenanty contapinaied pripmia predyringgeanyfacibd uTheefore. dbsut 400
cSt at 4fQfghly3réfoetoin the/Rbesd ofaRPpreseat! ihRGonol dmpldSPdinhbnentd iDhd infpamiyfgeed

i it i f 10 bout. 200 cSt 40C. I
b 1 cat 1975 Besthle o SaRahisbantoén g A Frm, Frevef breagio! BT sHomp, o
convent i nawhyngise leyrd df tha geeaset medust idetill fustherf dagrengedr fofvievdrcthe pesprive loé tliec and

m xed ba?ﬁs&ﬁ HAEstiomis Bgﬁlh@anl HBEdE AT ke Al & thbﬁﬁer&@@oa?%rﬁ&?girdcm; uga
esters o as a,Cl3 gxq acj i ester, of tetraethylene col,

.glycol s such 13 dd . I
or conpl 3 sy the oniligh gty hssiion MhshPIcuRguEng fhesarpRicat SiciREs 2h e,
nol es of ptoeéss afthbydventivbngl ycol and 2 nol es of 2-ethyl hexanoic acid. O her
synthetic oils that can be used include synthetic hydrocarbons such as
pol yal phaol efins; al kyl benzenes, e.g., alkylate bottons fromthe

al kyl ation of bepzeng Widt R‘artiéi‘} BPI%'BH&Yih%'B?se Sils bl Be Q%%é’&rﬁf &e%froc%shéﬁhene
and propél ene; silicone oil et hyl I

s, e.qg.,. X Phen%l_ Pol ysi | oxanes, meéﬂél
pol ysi | okEpRESompptitions of theprosep infnfign. - dhys, they Ipbyicating il base £ap pe @ph B HEI ng
butyl al cokeltionkityhused afiydratrodls ovhitigtic lodrdaabat eileat §hthetiester,oil,ne mpikmekisct of

ti | ] t.hyl > t.0 f.orma hal f
coter T ofFagLapbanddpoy s ot ALEehihe Webeded 1l bnck R iRIRL Bbaliy ST 1
Ot her subavaBlvescesjtytimie rangodf aboytifdd ahpet 40eSpusI4)¥heydusk bipisakapplicagions wilos e
havi ng f feQir@BPWl Kaving af visdobi®y rnkin FHES abRe 1800 Ubout 200 8t RNEMY. SfiAS. 5

For lithjum conplex soap greases, preferred thickeners cqgntain nor e
prefer ab'“ﬁ’,'“ﬁ'ﬂ% é?éle'ﬁaf“t KOLPEREE 1P BIFRI "§.‘I'°rﬁ’éast Fagt ety %éve&t'?'laﬁh i’ﬂIWF\AgBﬁsﬁ of at

| east t _stocks defived from paraffinic,naphtBenitnand-mrixétbase brodes0-Syhthet! lubridatiggoiGribt
f1yUf UXy_ | dll | r.Cl | W, o iV Loy lo |

IV it v e e Slhior Bk oF Blbols K s K18, drolsb T e it bl Uy or

cycl oal i pweplexcestiire sych ot yong doraneil drofrol mRle plosebaric agidi@ehd domales phte@asthydeney |
ester thgpebad 2 Rble bfi-etﬂilhéka@cﬁc@d.@t‘ﬂernyﬂlﬁ&?@bjIJ—QlaP@AEQQ%S%Id'iﬁchﬁi@'sﬁ]tﬁ&irc C-to
Coo, such as C~ to C4, alkyl r thereog% whi ch has the_h dreo%'%/yl%roup

, este
separ at e®y99 f‘%%""@:ésr%xé‘;ﬂ){’aﬂ?%ﬁ?p alkyl kepzen e'lgeéﬁ‘y'é‘zirbag?f“%lfr h %% xt ure
t her eof . oflleazenBiwitl tetEapRPRIRAY, or Waicopblymtery of sthylérefand phipyleps; eskdthe oilsS ed.,

l'ithium gal.t .of boric acid. Preferred hydroxy,fatty .acids . nclude

nydr oxy st g dlyefodies meffeisBlact Sie Sonsleabo B sk h0GeBRsAY i c.
Especi al ¢opdpsmgdutybealcolml ¥ith pyogyleneysdidea caxbonats ebters lee., siecmndiict oft redcting €gnpound
is preferably a C6 to Cio aliphatic dicarboxylic acid, nore preferably
azel ai c or sebacic acids, especially azelaic acid, or said ester of any of
these. The C3 to C24 hydroxycarboxylic acid is preferably lactic acid,
salicylic acid or other hydroxy-benzoic acid, nore preferably salicylic
acid or 20 a said ester of any of these. The anmount of |ithium soap conpl ex
thi ckeners is very preferably from5 to 20 w.% based on grease. The

wei ght ratio of hydroxy fatty acid to aliphatic dicarboxylic acid andl or

Y Y. . AN oA Y T T



15 AUG 2DD2 -5 suitably O to 5 wt.% of conventional additives; and having
(a) a noise level below 3.5 units when neasured as herein referred1}§oAUﬁﬁﬁp
a lithiumconplex grease will normally have a droppi ng point (ASTM

566-87) of at least 270C, usually at |egast 290C. The foll ow ng Exanples are
given as non-limtative illustration of aspects of the present invention.

EXAMPLE i i o) [ e i raffi.ni e oil
L E R HRRPP IR OB e B aRE ) TR EERIEPYp e B R lgh orrge of
sal i cyl atigtt@nevithotéteadthiidnel glypolonste! | TiBeARDItakeMBYHtABtE CilshiRfude the

conventional |y enpl oyed. The base oil and pre-solutions of conponents were

filtered RAyRYeY! gthArane.g< these havieg fiem @&bosb Buel7ethatlivkagesoandbprbout 4
componen t] (al though in general, it will be found nore

advant agééé&?%%ﬁ%ﬁ@in Iters of the same rnesh size, and in the order of
about 510 pm . FdreitARmMYerPI&s 668D iPeasds] refér@dnihivkenetPtuhidin 846 Imore

quantity of the base oil were heated to approxi mately 85C. The pre-sol ution
was filtdreterably, fuepdihium eompenestsd ke fire. maydengtliyunssear of at eashs

added to the,cl.osed. kettle at .approxi matel y 80C_and heatipg cof X When
the tenpérat th\ygr?’ga'ﬁﬁléadbé‘ﬂroﬁ{c'%ggﬂy A1 pPer Fadl  agquesls 'sol Ut’i”%ﬁ“%@igfgbut

95C) of g kthivimndartisGundier anad Botd C3Gli hm_oa@@réaliﬁhéﬁ@dcda@ts@d/w%aﬁl-
The reactor contents were kept thoroughly agitated throughout the
manuf act PeC148 GmoRueh@stCmio Caealkylesiaadhereabuor fluxtaklsital Ca Bysovntire

Choal Do BIEORIE ARE (&°C, 3 Rep il af S/ Coc St Bleltons Mot bbb e &
M 11 ref éwdeskyt grouer separalethomethen cHbeAN ighelp &y Jibs fl |d¥er €arboARROMBASEES

shearing, grinding, mlling and honogeni si ng%._ he cycling was continued in
a subst ar@t MixtLye doprechnt Theafed compphent.fwhich-is-verg pretarahly n@eseebrsigued

to 140C, e, jer portion of the base oii was added io the
IIGHCURCS: Boddibdit

kettl e. was continued to approximately |190C, whil st continuing the

circul ati on ofPrafetrédrrydabxyt Hgityriddids Atcltdat hyarbrystéddc, Cotioxg-righsolsicppped,
the kettle cool ed, and conventional corrosion inhibitor and anti oxi dant
ver el 2dd&ydrexyRehgpicnand diwstiaxypaimitice  Espec@ly Ripterigckitude-hvdroxysiedns, the

el el b B Gl oS AARRA RS P LSTBh  gBS
220- 250 wawcid, snofeXpkéfiekallly azelaic or sebacic acids, especially azelaic acid, or said
ester of any of these. The Cj to Cas hydroxycarboxylic acid is preferably lactic
acid, salicylic acid or other hydroxy-benzoic acid, more preferably salicylic acid or
20 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
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; (i) from 2 to 30 wt.%, preferably 2 to 20 wt.%, of a

lithium complex soap thickener; and (iii) 0 to 10 wt.%,



The .noi se characteristics of three |ithiumconplex greases prepared in
accordance with the procedure of Exanple 1 were conpared with thosé4 50AU5 802
the grease of Sanples 4 and 12 described in WD 95/35355 and (B) a

comerci ally avail abl e pol yurea grease known to exhibit | ow noise
properties. The test was nade enploying_the commercially avail able SKF
"BEQUI ET" test rig MVH 90B, obtainable fromthe SI CF Conpany, Sweden. The
noi se level results obtained by this nethod, so-called Anderornetry, 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 Y, 23 s JP
051 35353 LRV é‘?gﬁgtﬁ”%’ “U%E‘%R‘?ég%‘ﬁge; %‘%d‘avrﬁgfa)(mn}%géec 4 b(e%“g? ¥ e U
98/35355n$$®©8@dﬁﬁﬁﬁﬁgaﬁﬁﬂ@ 12 of WD 95/3535S 837.2(3) Conmerci al pol yurea
grease --3.7(4)Gease | of invention --3.0(5)Gease Il of invention
--2.7(6)Gease Il of invention --2.6 15 A~ The greases of the invention

give rise to appremmh)ﬁhkmmrcmngbﬁ ehRUAN Hotal h@@a@t@ﬁ‘pxﬁ?ijoiﬁmgm pn the

sane tes st 20% ter than even the polyurea grease
(3). esté’é 7?8‘??;52??&%86‘(‘ bf‘ﬁl‘faé"t% eédlspersant present in grease (2). In

general, the invention achleves superior reduction in noise |evels through
controlled crystallization during saponification rather than by added

chem cal conponent s.TheHellgying Examplesgare goes ag sgelmitative \illusgetinn of dpsperfsant
type COWPQH@%ﬁt&Q nadded to achi eve noi se reduction, vide WO 95/35355, EP
0 084 910 and EP O I8 394. 15 AUG ?~02 s The C ains Defining the
jnvention are as Follows: 1. A method of preparing a |ubricating grease

conposi&%g&gg_ﬁlgg a maj or proportion of lubricating base oil and a m nor
proporti i npl e soap or a conplex soap thickener system or of an

organi c thickener systemor inorganic clay thickener system which nethod
includes the steps of: (a) agitating and heating the soap-form ng or other
gr ease-t hi ckeni ng co‘hbthnmemglyx gieash was madegmplayipg e pareffings bas¢eil pLiiteat i ng

base oi l12p Qsﬁaﬁl(ﬁ@eﬂz-ﬁy@ﬁ‘&&kt%ﬂ&ﬁﬁ ShiQY 8y drxil& Wﬁ%ﬂfcgla{eadﬂg SoAd) chﬁ Gh a

eriod of time sufficient t orma.sog ot syst e
P proportions approxxmatemg to tﬁose conventlona cmployecf| The base o an pre-solutlons of

components were filtered to < 50 pm and < 25 um 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
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 vesse]l. 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.



(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 tibﬁgﬁnlng
period, one or nore tinmes round a pressure-ventabl e cl osed proces ‘V&dp,
including (i) the said agitating and heating in the reaction vessel and
(ii) shearing the form ng soap or otheg thickener systemin mechani cal
shearing neans. 2. A nethod as clained in claim1, wherein the cycling step
(b) is conducted nore than once during said initial stage. 3. A nethod as
claimed in claiml or claim?2, wherein substantially all of the contents
are cycled. 4. A nethod as clainmed in any one of the preceding clains,
wherein step (b) is t LILpg, or
ot her thi ckeni ng, peﬁgﬂﬁg%@g‘é%‘&\‘\@ htgggég(f’i';l{hel%%oé ﬂﬁhgr;;aoltmﬁ ??h ﬁasgﬂop

pr ecedi niyacadsiedrto thetettlei Heating wirecontimgd ite ammn@t@led 981C, avhilbtecontiming e

bet ween gfkyktBA @f‘ﬁlmgﬂgﬁgﬁ'ih@]mlﬁ Aﬂ}ﬁt ﬁ@ﬁthﬁ’éjcﬁfmgc\krﬁ' smggcd qu{eﬁlerEoBlla@ a%ﬁ‘ear Ing

is conducted at a clearance of between ~~m and ~~m /. od as
cl ai ned PHRVERtioB eoppsion ihibitercadisptiorddans W%’e addsddn etfvgher amewd %E’E‘“e‘i’f’é"eo’éf any
added di spansidedinagent . 9 8. Anethod as clainmed in any one of the
preceding clains in which the thickener is a sinple soap or conplex soap

t hi ckener system 9. A lubricating grease conposition nmade in accordance
with the nmethod acco ny . on prec i i thium
conpl ex grease corrpogllg]f'll oﬁherrreel% M%er og tfPer Bécsgsoél cco?dpg}dcéhg V‘éq?ﬁle '(})ln"ede@fl’cl ai s
1 to 8. mreducpadinelgreasebavrEsi p@n@ﬁthsof@pmpmtelym@1@%3%@@ Z‘?JOaZSmunm) wher ei n
the lithium conplex thickener includes a |ithiumC-2 to C24 hydroxy
tarboxylate, a lithiumsalt of a C3 to C-4 hydroxy carboxylic acid or |ower
al kyl esegxaMpPnEreof. 12. A grease conposition as clainmed in claim1l
including lithiumborate. 13. A grease conposition as clained in any one of
clains 9 to 12, wherein the lithium conplex thickener includes |ithium

12 hydroxy st ear at e, g WM AZELALE OF Rk LA Foffled, ales Tefilla 91 €7 S

and I|th|un1borat rease conposition as
cl ai ns pcegydanze Wlﬂ’l qug(ppedurc of Example 1 were compared wnth 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 "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
JP 95/35355 SKF Bequiet
Test Rig
(counts/120 sec) (pm/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) Greasel of invention - 3.0
(5) Grease Il of invention -- 2.7

(6) Grease Il of invention -- 2.6



conventional additives, if present, exclude a dispersant. 15. A grease
conposition as clainmed in any one of clains 9 to 14) having a droppin

poi nt (ASTM D 566-87) of at |east 270C. 16. A grease conposition asl &ﬂﬁ‘ﬁm
in any one of clains 9 to 15, including (i) a mgjor anount by weight of a

| ubricating base oil; (ii) from2 to 30 w.%of a |ithiumconplex soap
t hi ckener; and (iii) O to 10 wt.% of conventional additives characterized
by having a small, uniforminternal soap crystal particle size structure

and a noi se | evel below 3.5 E~m when neasured by Anderonetry enpl oying a
SKF "BEQUI ET" test rig MvH 90B. 10 15 A U6 ~p; ~ 17. A grease conposition

St e | PG Sept AR LA Skl S 8 )

X][ | \Ig/r ]rrhc(Baé]zd:aﬂ tha|sera¢ ¢:ai Gg)] o) cat|lat] 2089 b@ﬂeca}m as]legel:l)l}ecm]lly;me]a@}asalba]arease
ajcPa)c : N ca! dD. ~y! #x

I+, 15l }]P %ﬁ%ﬁ%@f %%ﬁsﬁﬁ%ﬁ%@éﬁ%@g?@ﬁgﬁsg c ajc a{J] c aJc aUc aJc aUc

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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constituent(s) with at least a portion of the lubricating base oil in a closed reaction

3

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 um and 2000 pm.

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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68- 24 )r%tﬁ’bﬁ*ési@éiﬂfied in O/(Gé one of the preceding claims in which the
thickener is a simple soap or complex soap thickener system.

9. A lubricating grease composition made in accordance with the method

according to any one of the preceding claims.

10.  Alithium 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 C4; to Co4 hydroxy carboxylate, a lithium salt

of a C3 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 908B.
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