;\]e3e<9L(tt6T*0*WO 02/ 04579 LUBRI CATI NG GREASE COWVPCSI TI ON AND

PREPARATI ON The present invention relates to |ubricating grease

conposi t ivap§2/gdieh t he preparation thereof and nore especi abpCyusitivrs2

| ubricating greases having | ow noi se characteristics. BACKGROUND COF

I NVENTI ON I ndustrial lubricating greases are honogeneous products of a sem
liquid to solid consistency. Essentially-they consiﬂmﬂﬂwm magper si on of a
thickener in a liquid lubricant or base oil. In ge }]wm ,’”mrckener is a
significant determ nant of the properties of the greasgs,.,lYyp! cal

thickeners usedsjifrfOATING B19REE ¢OMMMISITIRNGIANPAPREPAYCATRSN! | thi um
salts of fatty ; - 1 s and
pol yurea conpounds. To inprove the performance properties of a grease
additional materials nmay be incorporated in the base grease, such as

extrene pressure adgjtli -ant 1. oxi S st-lLnhibitors, viscosity index
i nprovers and mi xt ﬂ]ﬁ%esﬁ%gez}té@ﬁntpﬁ fgfagésaﬂ lﬁféna?{é%% gpe&gﬁﬁgigyipﬂsﬁwggémﬁ

thi ckener Rag &R Blerésttind 8ee esfrp%emgr@itﬁqiﬂ%a' §tg%ea§a@§ﬁvﬂig logpd the
resulting mxture is heated and stirred and then passed through™a roll mll
or the |i kmitdeocldractenstidse grease. In the case of pol yurea thickened greases

the polyurea generally is prepared in situ by the reaction of amnes with
i socyanates in a base oil, followed by mxing with the other additives and

mlling tq i grease conposition. VI' O 02/ 0-@®79
ww se greases in bearing applications

PCT/ US01/ & : rerrand
has been increasing steadily; however, manufacturing greases with | ow noi se
characteristics has proven tinme consum ng and expensive conpared to nore
conventional gr easésdustdaldubiiogting greasky &ethonbogdeneops pawliicts ofveptmdn is to
provi de an, i r_’rEr oved process for nmaking a grease wth | ow noise_.

char act er ilpid to splidponsisteress Essentialyighen eqpsist of a dispersion of a thickener

in a liquid Iubricant or base oil. In general the thickener is a significant

determinant of the properties of the greases.

Typical thickeners used in forming greases include metal soaps, such
as lithium salts of fatty acids, non-soaps such as organophilic clay minerals and

polyurea compounds.

To improve the performance properties of a grease additional
materials may be incorporated in the base grease, such as extreme pressure
additives, antioxidants, rust-inhibitors, viscosity index improvers and mixtures
thereof.

In preparing grease compositions a thickener and the other additives
often are added to the base oil and the resulting mixture is heated and stirred and
then passed through a roll mill or the like to obtain the grease. In the case of
polyurea thickened greases the polyurea generally is prepared in situ by the
reaction of amines with isocyanates in a base oil, followed by mixing with the

other additives and milling to provide a homogeneous end grease composition.
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Anot her object of the present invention is to provide a process for making
a grease which can be practiced on an industrial scale. These and ot her

obj ects ofwd bgodstwvention will becone apparent upon fron1th§C£@g%9Mﬁqg
description of the invention. SUMMARY OF | NVENTION Sinply stated, a grease
conposi tion having | ow noise characteristics is prepared by: shearing a

m xture of a base oil and thickener farpa tinme sufficient to reduce
substantially all of thickener particles sizes below 500 mcrons; and.
processing the sheared m xture to a grease. DETAILED DESCRI PTI ON OF THE

| NVENTI ON The invention will be explained in nore detail hereinafter. WO
02/ fl~s7~) PCTI11SO /20752 3 A wide variety of lubricating base oils can
be enpl oyed in the td 1

Tmventi on. Thus, |t RET ar At e AT EERAS Il Bl A AR ERTEn ot 1
used m nelirdreadihg steadilyhdiowevby dnandhboningi dreases wiylnldwetioiseest er oils, or
m xtures thereof dependi ng upon the particul ar grease being prepared. In
gener al t GB3@ctagistics Bas REPVERIEMOCPNSHBING aald\mr@agw@womparngm 8Hge of about
5 to about 400 cSt,at 40C, although typical applications will require an
oi | havi n§ORVSHTEL B5?SFS8ingi ng from about 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 from paraffinic, naphthenic
and m xed base traﬁesor(ﬁygiyfm&ﬂgebmme?&émt diventibhas te provi€e baed i ncl ude
esters of glycols such as a Cl3 oxo acid diester of tetraethylene glycol,
or conpl exnpervedsproaess fas makeng agnesse fwithow molse dfarastbastics abich iand 2

nol es of tetraethylene glycol and 2 noles of 2-ethyl hexanoic acid. O her
synthetic‘ﬁ?FQHQHéésqﬁgﬁ be used include synthetic hydrocarbons such as

pol yal phaol ef ns; al kyl benzenes, e.g., alkylate bottons fromthe allylation
of benzene with tetra- propylene, or the copolyners of ethylene and

propyl ene; sili conanetles obfech of tied Pidsemtianyhtiqoisytsi proxalkRes protetNidr

pol ysi | oxanes, etc., polyglycol oils, e.g., those obtained by condensing
butyl al coladingw ghegse oplyickwan bripdagticcdrayoaminslustnialrssalee. g., the product of
‘reacting Cg oxo alcohol with ethyl carbonate to forma half ester foll owed
by reaction of the latter with tetraethylene glycol, etc her suitable

.synthetic oils inc er s e i m about
3 to 7 ether Iinkagggﬁgﬁgﬁg@gt¥ﬂﬁﬁﬁ%h§ﬁ%E@ﬁ%ﬁ“ﬁ#@ﬂhgéaﬁfgSﬁﬁ%%§?%%&€ariety

of thi ckenenstHwmplladviegatsrhdionofheiavdntbnt he greases of the present

m xture. For exanple, a soap thickener such as a netal soap and a conpl ex

nmetal soap; a non-soap thickener such as bentone silica gel, urea
Conpoundf@gﬁéﬁﬁ%&ﬁﬁb@&iﬁéﬁﬁ@ﬁﬁﬁﬁdS and ur et hane conpounds nmay be enpl oyed.
V4' O 02/ i For lithium conplex soap greases,
preferred thickeners contain two, nore preferably, three Lithium
conponents. The first may be a lithium soap of at |east one, hydroxy fatty
acid, preferably (linfl9 sGled, apeasecomgositvnrvied Ry adider dharatddidtvisum
conpound of (i) a C2 to Cl2 aliphatic or cycloaliphatic dicarboxylic acid
{or C 1 ti@epeddych as C 1 to C4, alkyl ester thereof); or (ii) of a C3
to C24 hydroxy carboxylic acid (or Cl to Cl10, such as Cl1 to 4, al kyl ester
t hereof) which has the hydroxy group separated fromthe carbonyl group by

six or less carbonat gy Qidrdbed B SNgRenliokds b e omRASAL, Whi Ch

is very preferably pr 'S a i'um sa rrcacld. rred

hydr oxy fﬁﬁh¥e§ﬁ5§§mkﬂ5)M@@fHﬁgﬁ@ﬁ%%hﬁﬂﬂé§ﬁz@§9&@%W5®®ﬁﬁBﬂhﬁl%md

hydr oxybeheni ¢ and hydroaypal mtic. "Especially preferred is

12- hydroxystearic acid. The second lithium conpound is preferably a C3 to
Cl10 al i phatic dicarboaylic acid, nore preferably azelaic or sebacic acids,
especi al |y azel ai dTaeesnSheshiegrednbsiugss toghgregse.t hese. The C3 To C24

hydr oxycarboaylic acid is preferably lactic acid, salicylic acid or other
hydr oxy- benzoic acid, nore preferably salicylic acid or a said ester of any
of these.pETe @My BEQERIPTIONTDE GHPE IRVERFION ckeners is very preferably
from5 to 20 W% based on grease. The weight ratio of hydroxy fatty acid
to aliphatic dicarboxylic acid and/or hydroxy-carboxylic acid is preferably
from10:0.5 to 10: 15, very preferably 10:1.5 to 10:b. The weight ratio of
boric acid to the Hiecmvsnégm walldeceplaingd inyore detraklyerictnagierd wi | |
preferably be from1:5 to 1:20 very preferably 1:10 to |I :15. Exanples of
urea conpounds, the urea-urethane conpounds and the urethane conpounds

i ncl ude di urea conpounds, triurea conpounds, tetraurea conpounds, polyurea
conpounds ot her than the aforenentioned urea




V4' O 02/ U.; 79 PCT/ USULl/ 207s2 -5 conpounds, urea-urethane conpounds,

di ur et hane conpounds and m xtures thereof. In the practice of the present

i nventi onwwbyussa conpounds are especially preferred thi ckepgssiglaPi cally
t he pol yurea conpounds are the reaction products of primry am nes and

di i soeyanates. The nono ami ne include aliphatic, alicyclic and aromatic

am nes and m xtures thereof. Exanples .of.such nonoam nes incl ude

pentyl am ne, hexyl am ne, heptylaniine, octylam ne, dodecyl am ne,

cycl ohexyl am ne, benzyl am ne, aniline, laurylam ne, palmtylamne and the

| i ke. The diisocyante conponent preferably is selected fxoman aromatic

, diisocyantes or m xtures of aromatic diisocyanates. Exanples of such

dii socyantes are p?gwagggﬂgk;ﬁqﬁyﬁﬁt&g bRleUSNE A gefﬁlg,}gpd%g% #Hyi ene

di i socyante, nethylene di ene ocyante and l'"ke. Typically the
am nes angrd¢dss anyd prtas @ngpositiaisast the peeyeat ireguntival efiths, the lubricatike

pol yurea thickener. In preparing the grease conpositions of the invention a
maj or anmo@ik base candepangeolbihe convertianallytsgd mineslablsusymbetie bydri-ckener

based on the tot.al wei ght.of the, conposition are.conbi.ned in vessel , such
as a greasé’ li"gmk@@cqﬁ%t}c Sifer QHl% Of FAIXLITEY) r?qﬁf‘ﬁ‘?ﬂ'ﬁmfﬁ’ out 25C to

100C and et , o .
irea sy RSB IE PRl BRARLARS ORISR YTy e 1
t hi ckener viddogity @ e raSGE dfabaliosito 4B 400 cSt4it @002 AR SuglBtyREdkI USOL/ 20752

In the case of a polyurea thickened grease, the pol yurea conpound
pr ef er abl yppEcitomseslbsequarstanngl hivengeadseosity, rangmg fromeatavit 1€ taradyout

For m & he. POPyot 8hT0R cRemeral IyrRtne CLhpsh darkesseds MRBRAEE finge of  about
25C 10 2bgyl B0C TRSHERLAGEBRISGHRENTEH PN 8a: a0 ol pRafrglxed as

above. A Key step I'n the process 's’rnvention is shear e mxture

of the ba%@{)ﬂﬂlbﬂﬂ‘!@dﬁﬁ)@é@ﬁkﬁe dr@desa SyritRetic fibiriatifl oile thedtieebesydst anti al |y
all of the thickener particles to below 500 mcrons in size. Preferably the

m xhwe i sidledes estesooft giztola siiclohs alie) spaxa acidabiesterof etracthylenc2gigcol, crons in
"size and 95% of die particles are below 100 microns iii size. Mst
pr ef er abl pr sheplénesters stiochastonefedued fivnbd traelkei ofl sepaciclacihangdmdles es bel ow

“Shear ng. SbEEthIgns BhERbABg dmelse ! dec Gy eendicast. B Sl ome
e shodiegan (R BEl HoIRRE et A3 A IR oF ol Falghfibaly afyd™ 11
tS ﬁ ggrer ?th g benidhes @ ¥l ullg/lhrsbhireis fieai 8@ diRylationfdenzéde withpegherred to
propylene, 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 butyl alcohol with propylene oxide; carbonate esters,

e.g., the product of reacting Cg oxo alcohol with ethyl carbonate to form a half
ester followed by reaction of the latter with tetracthylene glycol, etc. Other
suitable synthetic oils include the polyphenyl ethers, e.g., those having from
about 3 to 7 ether linkages and about 4 to 8 phenyl groups.

Also, a wide variety of thickeners may be employed in preparing the
greases of the present mixture. For example, a soap thickener such as a metal
soap and a complex metal soap; a non-soap thickener such as bentone, silica gel,
urea compounds, urea-urethane compounds and urethane compounds may be

employed.



m xture at tenperature bel ow about G5C, for exanple between about 35C to
about 55C. It will be appreciated that to obtain the requisite thickener
particle svae/#s7¢ he base oil nore than one pass of the nig@ﬁﬁgoﬁﬂ?gpgh t he
shearing device may be required. In such an instance the mxture o

t hi ckener and base oil may be passed repeatedly fromthe kettle though the
shearing device and returned to the mx4ng kettle for the necessary tine to
achieve the requisite VI' O 021 0-4579 PCT/USII1/2i)752 particle size.

Al ternatively, of course, the m xtwe nmay be passed through a series of
shearing devices and kettles. r After shearing the thickener and base oil,
the resul tant sheared product is processed to a grease. Typically
processing to a grgaseithiued Hgﬁgléﬁpﬁﬁb@eﬁﬁ‘é, g}@fwr@d thckdiRrs BRGInRAL L O
175C and mlling to forma honbgeneous grease. MIling nay be conducted at
t enper at uresre prefdreblyatigee dthiahocdmpOieite, dhefirstimag beHoldem, soap af ut
preferred to cool, the m xture to about 25C to_about i05C for mlIling. Any
sui tabl e Af#stiong, ledroxy faty apid, EH%PWBGCSQGQ Go. hbbggsiondimey Bel | i ng
devices known in the art. Optional_ grease additives such as extxene

pressure d#gtacted/Bem ahthivr eninpeund oktl) Rk 191 Cop sliphafta okeicledipwitieds and

the like may be added to the sheared m xture before mlling.. O her standard
grease marfi¢abexy i acigr(ee Edueds1 s goph a8 Giitorled.i ﬂbyleﬂﬁﬁfrdbelﬁpﬂét PIg) e
grease may he enpl gyed. EXAMPLES Exanple 1 Two chemcally identical

m xtures & Cathhoa lydrosneakogpliy asldLor fickdnen, sHeh as bricioar edlkvl estttet t 1 e
and each was subjected to shearing by stirring the mxture in the kettle
wi th counttBerepbr whichdrasdhe hydroayLTeHR Sepd atadelramythe carhoxyd 85 mbe skt i ¢

Shown 1 TovE G0 YR, 5 ini Bl Ert HETPR S BP0 WeriTERF T 0%
Terrperatu'r;@eﬁé&béw%ég‘eﬂg i W TRRMoh ki1pgf DHAB acltpurs) 0 1 2 3 4 Batch
Tenperature | C Sanple ASanpl e B51.737.856. 146. 757. 846. 758. 347. 858. 349. 4 The

particle size of the thickener in each m xture was determ ned by

observation of a 10 ? sanpl e under a . m proscoge at 100X magni fication. The
“sanpl es wer e t aken Pagleried hyidaexy fater addsinphedemhy droxggearia hydiexy-esul t ant

W1 ng TRERBS By afeBinkBric At rsdfoab oS B BrBtE 1520, 15 e,

of particheshfirbrydeAfc B8N MEh 22UNE IBRUR] SoMPRIRA & FefdbE a C3 to C1g
aliphatic dicarboxylic acid, more preferably azelaic or sebacic acids, especially
azelaic acid, or said ester of any of these. The C3 To Cp4 hydroxycarboxylic
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.

Examples of urea compounds, the urea-urethane compounds and the
urethane compounds include diurea compounds, triurea compounds, tetraurea

compounds, polyurea compounds other than the aforementioned urea



ASanpl e BSanmpl e ASanpl e BO75 < 100~ 25~

203501 50<7515000225<500300033011004200000 Notes: (1} Time zero is just

prior to iwibweatizon of mlling through the MII, (2) Sanpl egrhRy .68} ! ected
fiomintake side of mlIl, therefore representative of bul k o? bat ch. V1 O
02/ O ts79 PCT/USOL/2(17s2 _g_ As can be seen maintaining the tenperature
during mlling bel ow about 55C provides;a nore efficient particle reduction
step. EXAMPLE 2 Followi ng the nethod of Exanple | a m xture of a pol yurea

t hi ckener and base oil were prepared and sheared. After shearing the grease

was cooked to a top tenperautre of ahouj. 160C. After cpoli,ng.to about 93 C
an anti OXic&g}ﬂqunrda,sqrep%ﬁp%liapgpp@ﬁgnaﬁr%uggg@ecﬁqm%p@s XSS porti on,

Bat ch C, Fni shed by passing the grease through a shear valve at 100
psi. The other portion, Batch D, was treated as Batch C and then passed
t hrough a honogenation m Il at 2000 psi. The noi se characteristics of each
were determ ned using an SKF Be-Qui et noise tester. The data is given in
Table 3. TAB LE 3 Bl%nethragnse af te pespitdavenianap@ytrsardosepomds a1. 1 11. 2

~'4'0 02/f1579 -10 CLAIMS:. PCT/ US() / 20752 1. rocess fo reparing a
or oase. bR nPHarEes Chskatre: typilydbfpp Dl SoSReusH edha Xt o 6 of a

g?s?hgi ![ h?c ti%ﬂtﬂljo%?f%@ﬁ%@bﬂﬁﬁ%f é.ﬂ@fd'ii%%a{e%. reduce substantially all

ener- par m crons 1Th size; and processing the
sheared m xture to a grease. 2. The process of claim1 wherein during
shearing the mxture is maintained at a tenperature bel ow about 65C. 3. The
process of clai m 2Thhenaimamiee inckideealgfhabizsaliaiclicand arboakiersenines f or med
by conbi ni ng base oil an hi ckener, in a vessel and itating.the
conbi nat i 8# Wﬁ“ﬁ%gﬁfﬁ@g i Exameles g guc mogaTInesEChETe R Aming e process

ai tati no PR R PR e AOHE ISR OB EHR ange o

benzylamine, aniline, laurylamine, palmitylamine and the like.

The diisocyante component preferably is selected from an aromatic
diisocyantes or mixtures of aromatic diisocyanates. Examples of such
diisocyantes are phenylene diisocyante, toluene diisocyantes, xylene diisocyante,

methylene diphenylene diisocyante and the like.

Typically the amines and diisocyantes are reacted in equal

equivalents to form the polyurea thickener.

In preparing the grease compositions of the invention a major
amount of the base oil and from about 2 to about 25 wi% thickener, based on the
total weight of the composition are combined in a vessel, such as a grease
making kettle, and are agitated with heating from about 25°C to 100°C and
preferably in the range of about 25°C to 50°C when the thickener is a urea type,
e.g., a polyurea and when the thickener is a lithium thickener, from about 80°C
to about 100°C.



about 25C to 60C to forma m xture of base oil and d>ickener. 5. The
process of claim4 wherein the mxture is sheared for a tine sufficient to
reduce t hevo hd/ctlkener particles to | ess than 200 m crons i npgtgg) by about
95% of the particles below 100 microns in size. s 6. A process for
preparing a grease conprising: agitating a thickener and a base oil in a
vessel to forma m xture; ~'1'"0 02/ 061579 -11 PCT/US(I 1/207a2 cycling
the m xture through a shearing device for a time sufficient to reduce the
particle size of the thickener in the base oil to bel ow 500 nicrons; and

processing the sh 1 e, c i i uring
sheaW 7g the m xt ﬁ&%ségﬁé}#tag)ler%lg eé?ﬁi gﬁéﬁéﬁﬁ%‘% g%}féé@g%&a%@ﬁ@@ OE‘% . S. The
process oprat@bly & @ity kditinre eeftaits | iNe! thdesnineanldniidodeasigar ed
mxture to a terperature i'si the range of about 150C to about” 175C, cooling
t he so hettecbhssebtoatdmpicxatureand e & emeendficiert tonfarhethegpuodgueh about 25C to

bout 105 dth f il th I i Xt - 9. A

conpr i si nCKETIRE] dYPifR)IFPPBIUECH eGP TaRe AbBRLIZYh a8 G %6 of a
t hi ckener t hect ot al i ght_af . rease, .wherein substantially
all of thgﬁ?ﬁeﬁgﬁgﬂgs%};o% rR(ﬁ@l‘%S aﬂglodt\%%dg”?ﬁ%&so%sovlen size, the particle
si ze being obtained by shearing a m xture of thickener and the base oil for
atime sufficient to reduce the particles sizes. 10. The grease of claim9
wherei n the thi ckeAdtey stepiptieyproeess of this inlveméon is shlariAg the MixAlreAd . A;

L?. AL. A" L. AalLe. AL_. A(LR =DYGXxf]| . b i .

zupkf a\ W B kasp oal and Sugkeates i0tcn fiaw] wafieignt tajedape spbsipetalbapld #11dbg ca] ca] ca

N N
I'ca] ca] cahgoalcal cal &l & Bih Ao G in size. Preferably the mixture is

sheared so that all of the particles are less than 200 microns in size and 95% of
the particles are below 100 microns in size. Most preferably shearing is done to
reduce substantially all the particles below 100 microns in size with 95% below

50 microns in size.

Any suitable shearing device may be employed such as static
mixers, mechanical systems having counter rotating paddles, cone and stator

mills, roll mills and the like.

Shearing of the oil and thickener may be conducted at whatever
temperature the mixture has been heated to; however, it is preferred to shear the
mixture at temperature below about 65°C, for example between about 35°C to
about 55°C.

It will be appreciated that to obtain the requisite thickener particle
size in the base oil more than one pass of the mixture through the shearing
device may be required. In such an instance the mixture of thickener and base
oil may be passed repeatedly from the kettle though the shearing device and
returned to the mixing kettle for the necessary time to achieve the requisite



*oAgnmYk @DM vgkf a\ W ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] ca]cal ca]c”a]calcalcalcalcalcrajcalcalcalNN"] Inlr!!!"3#3%ROR &) &&
"] (~(} xsnmaddd4sa] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] gat/galaiHal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ~(*r*#++++, - - -

-C X-b-x---....//000K1U11333zupj e ZTni c*] c™a] c*a] ca] ca] c™a] ca] cal] ca] ca] c™a
] ca] ca] ca] c*a] ca] ca] c”a] ca] ca] cMa] ca] c™m] ca] ca] ca] ca] c”a] cMa] ca] ca] ca]ca
333344U4a4445- 5n555+6n667E77788D888888HIL9I 99} xsni d_Z] cMa] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] cal 99;

e<<<5+6w6€?’§'ﬁ9§’§688%%%‘§‘ﬁ5¥‘§%8] SUHPG Df INAfHEREY BaPRSiOP R ca) cal cal ¢

a] ca] ca] cg}gad @ﬁg}%}ﬁ@d@l salaalea&al cal cal cal cal cal cal ca] ca] caljca =~ BF&
10%g& ()- LI 10%& ()- HOL 110%r& ()- L' 110%*& ()- PL'!110%p p& ()-
L'110%& ()- DYiK- 10%& ()- 310%& () - 3 S10%9& ()-3110%& ()- &10%& () -
3f10%g& ()-310%& ()- YG K-90 10%& () 10%;& ()l * 10%& ()- ,)10%& ()-
s' 3100g& ()- $10vgter)shgaring fwghiqkenes gk the resultant shéared

Tovae () - BROUGRS SiReterset 183 kg DupiEiLy %6% 16 %mpene ippludes gop g () -
oo v £5OTIBARGEe ™ E5E MR L TG ?*’%&%%?0“@“)%% Uk 10% ug. () -
10-ul0- Ulﬁouiﬁgéﬁ%usggi(e)ise.GE/ﬁBl”mg&héj/-be%lﬂ%ldt&d(a)ttém@&%w&s i the rah@8efi& () -
about 10°C to about 175°C. However, it is preferred to cool the mixture to about
25°C to about 105°C for milling.

Any suitable milling device may be employed such as homogenizing

milling devices known in the art.

Optional grease additives such as extreme pressure additives,
antioxidants, rust inhibitors, antiwear compounds and the like may be added to

the sheared mixture before milling.

Other standard grease manufacturing procedures such as filtering

and de-airating the grease may be employed.

EXAMPLES

Example 1

Two chemically identical mixtures of a base oil and a polyurea
thickener were prepared in a kettle and each was subjected to shearing by
stirring the mixture in the kettle with counter rotating paddles and passing the
mixture through a static mixer and core and stator mill at the temperature and for

the time periods shown in Table 1.



nmcVI <*1010bb10bb10bb 3! 10%bb& () - X! 10%& () - &
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T110%& (WO LB & () -, L109%& ()-"10%& () - PCTIUSO1/20752

L109%<& () - @D KA7&10<10<, 810%<& ()- 610%& ()- 4 10%& () -

#110%<& ()-&F! 1 110%& ()-3Y10%& ()- DWZ; 7&10 " 10%& () -310%& () -

&@O%& ()- 3f10%& ()- @9&! 10% & () - RO 10%& () - 10<N[ dE; 7&10 @
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The particle size of the thickener in each mixture was determined by
observation of a 10 mg sample under a microscope at 100X magnification. The
samples were taken at the time intervals shown in Table 2. The resultant particle

size also is given.

TABLE 2
Thickener Particle Size Reduction vs. Milling Time

No. of particles No. of particles | No. of particles
0.05<0.10mm | 0.10<0.15mm | 0.15<0.20 mm
Time (hours) | Sample | Sample | Sample | Sample | Sample |Sample

A B A B A B
0 75 <100 | ~25 ~20 3 5 0
1 50<75 1 5 0 0 0
2 25 <50 0 3 0 0 0
3 3 0 1 1 0 0
4 2 0 0 0 0 0

Notes:

(1) Time zero is just prior to initiation of milling through the Mill.

(2) Samples were collected from intake side of mill, therefore representative

of bulk of batch.
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about 55°C provides a more efficient particle reduction step.

EXAMPLE 2

Following the method of Example 1 a mixture of a polyurea
thickener and base oil were prepared and sheared. After shearing the grease was
cooked to a top temperautre of about 160°C. After cooling to about 93°C, an
antioxidant, rust inhibitor, and more base oil were added. One portion, Batch C,
was finished by passing the grease through a shear valve at 100 psi. The other
portion, Batch D, was treated as Batch C and then passed through a
homogenation mill at 2000 psi. The noise characteristics of each were

determined using an SKF Be-Quiet noise tester. The data is given in Table 3.

TABLE 3

Batch C Baich D
Noise Average (pm/second) 19.1 11.2
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1. A process for preparing a grease having low noise characteristics

comprising:

shearing a mixture of a base oil and a thickener for a time sufficient
to reduce substantially all of the thickener particles to below 500 microns in size;

and
processing the sheared mixture to a grease.

2. The process of claim 1 wherein during shearing the mixture is

maintained at a temperature below about 65°C.,

3. The process of claim 2 wherein the mixture of base oil and
thickener is formed by combining base oil and thickener in a vessel and agitating

the combination with heating in the range of about 25°C to 100°C.
4. The process of claim 3 including forming a polyurea thickener in
a base oil and agitating the thickener and base oil at a temperature in the range of

about 25°C to 60°C to form a mixture of base oil and thickener.

5. The process of claim 4 wherein the mixture is sheared for a time
sufficient to reduce the thickener particles to less than 200 microns in size with
about 95% of the particles below 100 microns in size.

6. A process for preparing a grease comprising:

agitating a thickener and a base oil in a vessel to form a mixture;



L'110%' & ()- 10QQ QLOQQU QL0QQ Q $ Bf59' 10%Q Q&' ()-133333333vWUM4k

, 10%' & ()- 3L10%' & ()-10d' 10d' 10d" y& 10%l' & ()- s9% 10%' & () -

y! 10%' & o 34dsmaddd| [ vUdk Ys!10%d' & ()- sL10%' & () - p&g,gg/ﬂ'/%f(z) -
310%' & ()- "10%' & ()- 10%' & ()-45-5n555+6|[:vUdk F#s!10%l' & () -
L'10%' & ()- Fnl0%l' & ()- " 10%l' & ()- LF10%d' & () -

| MLO%' & () -+6m667E777|[:vU4Ak 31 10%1&-()- 9/ 10%l' & ()- Ff,-10%l" & ()-
F*1'10%' & ()- L(Z10%' & ()- Fl%10%l' & ()- 788D888888| obUk

L10%l" & ()-10d' 10d' 10d" & :10%l' & ()- &610%d' & ()- 5L10%" & ()-t

K&310%l' & ()- F8888HILII 9| [: bU4dk &10%l' & () - 10%' & ()- 10%' & () -

& 310%' & ()- "10%' & ()- 910% ' & ()-1999:h:::|[:bUdk 10%d' & () -

L10%! & (). MLO% kg thelQilin hlough! SURMHAE doviedd ol itficichi 1o
e<<<<| [ JbU4k 1010d’ 10%' & ()- 110%' & ()- (& 10%' & ()-M "10%d' & () -
#3 10%d' &réduce thioparticle stdeadithg tHiskeer ihdlacibasgy ABjcbeldedAd micidkc”

"Headi ng 43] c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
" Headi ng QQ@C"A "Default Paragraph Fontw_ $)-059>@DFHILNPRb ~(39<*+,-./Y
V1 3#&| (+----.4/n/1]11]]]]30134+6781 9: <0123456789: ;

<=>? @ABCDEFGHI JKLIMNOPQRSTUVWKY6Ti nes New RonanAri al Courier New'h Root

Ent r yWor dDocunent decSHE tha SKe 6789: ;
S BCoERGH TR R pod bt

7. the process of claim 6 wherein during shearing the mixture is

maintained at a temperature below about 65°C.,

8. The process of claim 7 wherein the processing includes heating
the sheared mixture to a temperature in the range of about 150°C to about
175°C, cooling the so heated sheared mixture to a temperature in the range of

about 25°C to about 105°C and thereafter milling the so cooled mixture.
9. A grease comprising;

a major amount of a base oil and about 2 to about 25 wt% of a
thickener based on the total weight of the grease, wherein substantially all of the
thickener has particles below 500 microns in size, the particle size being
obtained by shearing a mixture of thickener and the base oil for a time sufficient

to reduce the particles sizes.

10. The grease of claim 9 wherein the thickener is a polyurea

thickener.



