N apii

WD 02/ 04579 PCT/ USQ /20752 1 LUBRI CATI NG GREASE COVPOSI TI ON AND PREPARATI ON .
The present invention relates to lubricating grease conpositions and the

prepar at iwg gblagzgof and nore especially with lubricating gfFgases2dayi ng | ow
noi se characteristics. BACKGROUND OF | NVENTION I ndustrial lubricating

~greases are honogeneous products of a sem - liquid to solid consistency.
Essentially they consist of a dispersiqn of a thickener in a liquid
| ubricant or base oil. In general the thickener is a significant :
determ nant of the properties of the greases. Typical thickeners used in
f.orm ng greasesg iRp ) - R tty acids,
O 09 ,J" 2as P UBRICATINE GRESA BONBERTION AR Plofatty act

i nprove the performance properties of a grease additional materials may be
incorporated in the base grease, such as extrenme pressure additives,

antioxi dants, ‘rust-j,nhi bitors, viscasjty i.ndex inprovers and nixture
thereof. In prepar iﬂbe gp%@iéﬂ@gﬁﬂgg&lﬁt&gﬁg I‘Egl??ﬂ F‘S%FIWH@'%?QH

addi ti ves af 260 aded _ i, Lo he.: ' ' is
heat ed andthgtpl&rﬁ eg g%d thgkﬂgéigecgﬁfs(ﬁ?%ﬁgﬂﬁgﬁrbgraﬁuﬁngﬁé%gﬁzgl%?ﬁ };He‘gto

obt ai n 't hengiseeb&racteristidte case of pol yurea thickened greases the pol yurea

generally is prepared in situ by the reaction of amnes with isocyanates in
a base oil, followed by mxing with the other additives and mlling to

provi de a ﬁg@&ﬁ%eaﬂ m‘ﬁ(ﬁﬁm%i tion. )

- Industrial lubricating greases are homogeneous products of a semi-
liquid to solid consistency. ,Essentiélly they consist of a dispersion of a thickener
in a liquid lubricant 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 lithinm salts of fatty acids, non-soaps such as organoj:nhi]ic 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 imﬁrovers 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 prbvide a homogeneous end grease compoSition.



WO 02/ 04579 PCT/US01/ 20752 _2_ User demand for |ow noise greases in bearing
applications has been increasing steadily; however, nmanufacturing greases

w th | ow W @gss6haracteristics has proven tinme consuni ng 2@&"§¢Bﬁﬁ5ive
conpared to nore conventional greases.. Accordingly an obj %?present
invention is to provide an inproved process for nmeking a .grease with | ow
noi se characteristics which is |less tione consunmi ng. Another object of the
present invention-is to provide a process for naking a grease which can be
practiced on an industrial scale. These and other objects of the invention
wi Il becone apparent upon fromthe follow ng description of the invention.
SUVMARY OF | NVENTION Sinply stated, a grease conposition having | ow noi se

characteristics i r Lede DV i ) . i | d
thi ckener for a tilﬁ'see.[}suﬂ "c_Ieoﬁ%ibﬁﬁl&?éﬁ%es%g%é%éﬁﬁgﬁpgc%ﬁo}gsﬁegﬁkener
particl esingkrdRin é%%%ﬁéﬁ%mﬁﬂ@hﬂiﬂ sed@ith18wshsigged mxture to a
grease. DETAI LED DESCRI PTI ON OF THE | NVENT] The i-nvention wll be
expl ai nedcharactenisticidiazifroven inmatomuming H} expersi RCIGpDedX03b8re -3 A wi de
vari ety of lubricating base oils can be enployed in the '

conventional greases.

Accordingly an object of the present invention is to provide an
mproved process for making a grease with low noise characteristics which is

less time consuming, 7 | | ' )

'Another object of the present invention is to provide a process for

making a grease which can be practiced on an industrial scale.

These and other objects of the invention will become apparent upon

from the following description of the invention.

SUMMARY OF INVENTION

Simply stated, a grease composition having low noise characteristics .

is prepared by:

shearing a mixture of a base oil and thickener for a time sufficient to

‘reduce substantially all of thickener particles sizes below 500’ microns; and

- processing the sheared mixture to a grease.

DETAILED DESCRIPTION OF THE INVENTION

The invention will be explained in more detail hereinafter.



“process and grease conpositions of the present invention. Thus, the
lTubricating oil base can'be any of the conventionally used nineral oils,
synthetiqwamghgﬁ carbon oils or synthetic ester oils, or mxtures thereof

dependi ng upon the particular grease being prepared. In gEhEF2f2se

lubricating oils will have a viscosity in the range of about 5 to about 400
cSt at 40C, although typical applicatipgns will require an oil having a
viscosity ranging fromabout 10 to about”™ 200 cSt at 40C. M neral
| ubricating oil base stocks used in preparing the greases can be any
conventional ly refined base stocks derived from paraffinic, naphthenic and
m xed base crudes. Synthetic lubricating oils that can be used include

t f glycol C id diester of t hyl lycol
o Conpl ex oot or o Auteatanfiny of Infiitatife fafé Gl SinPe ebpeRE i "ond 2 ol os
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ns; al kyl oil base enebe afly ®f thelclsivéitorkaly aeed fimsial 6ids, dyiitetit hoarorf benzene
with tetra- propylene, or the copolyners of ethyl ene and propyl ene; silicone

oi : s, | e. gtlzarb_e? S or;s@aﬂ;dﬁiqo&dtgrstg mmngb{gumﬂhgneoﬁdeya;dinglapmrﬂleﬁt ?: T
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include t mmﬂy%mlreﬁhﬁ‘%raﬁroifhﬁvm&ggmogﬁy zﬂ%é ﬁ‘ﬁmﬁ)ﬁ&ﬁtl(}:’t?ta%oﬁt et her

| i nkages and about 4 to "8 phenyl groups. Also, a wWde variety of thickeners
may._be enpboyBtiai 4090 . eMinera lotwecatinge el dmsofstddke used &e preparing thee.  For
exanpl e, a soap thickener such as a netal soap_and a conplex netal soap; a
non- soap BYfReKEHRErbesgih canventinnedly, redinedcdiasgesfocks derived from paraffinic,

naphthenic and mixed base crudes. Sylitheﬁc lubricating oils that can be used

-include esters of glycols such as a Cy3 oxo acid diester of tetraethylene glycol,
or complex eéters such as one formed from 1 mole of sebacic acid and 2 moles
of tetracthylene glycol and 2 moles of 2-ethy]hexai10ic 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 tetra-

" 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 prodﬁct of reacting Cg oxo alcohol with ethyl carbonaté to form a half
ester followed by reaction of the latter with tetraethylene glycol, etc. Other
suitable synt]ietic 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 cémpl'ex metal soap; a non-soap thickener such as bentone, silica gel,
urea compounds, uréa-ur—ethanc compounds and urethane ‘compounds may be

employed.



urea conpounds, urea-urfethane conpounds and urethane conpounds may be

enpl oyed. r WD 02/01579 PCT/US01120752 -4- For |ithium conplex soap

gr eases, f £4d thickeners contain two, nore preferably ree | ithium
conponent ?F]Q'IQ%@E??r st may be a lithiumsoap of at | east oﬁ‘é',mjﬁ{}’d%‘}&’y fatty
acid, preferably Cl2 to C29. The second may be selected froma lithium
conmpound of (i) a C2 to Cl2 aliphatic of_cycloaliphatic -dicarboxylic acid
(or CI to C10, such as d to C4, alkyl ester thereof); or (ii) of a C3to
C24 hydroxy carboxylic acid (or d to Cl0, such as O to C4, alkyl ester

. thereof) which has the hydroxy group separated fromthe carboxyl group by

Six  or |less carbon atons; or a mxture thereof. The third conponent, which
is very preferably v |5 hj a ) ' e red
yclroxy £ atty aci der PhTaAe ool bl piHeer phefPlrel by Papfab 0,

hydr oxybehggré preterdbifr @oPRihifinhl compenefe! A/ fiRE a9 U4 Ii f at

12- hydroxysteapi C 1zricif(él’. The secondnllﬂiatihi um covrrp'ounda?i see%rlg?g?aslﬁa % %:3 to .
Cl O al i phaastoomt, dadomxy fatty auiddprefivably i3 ef tor@d.y The stand may bebaci ¢ aci ds,
especially azelaic acid, or said ester of any of these. The C3 To C24

hydr oxy carsdedegttd froraa lithivn poefpyunidl of (1)acCh ¢o @b dliphati¢ oy bydoa?ﬂ@htm ot her
hydr oxy- benzoic acid, nore preferably salicylic acid or a said ester of any

of these. dicertmxylictactd (br €hitoi@ ;g5 such asdlipice€,f dkgkestar therenfy,eoy (iyef er abl y
from5 to 20 wt % based on grease. .The weight ratio of hydroxy fatty acid

to al i phata €;dioc@sbbxiitoxy agboxygividd (oG iy gcarchasyC{ to €3] slkybesteef er abl y
from10:0.5 to 10: 15, very preferably _
thereof) which has the hydroxy group separated from the carboxyl group by six
or less carbon atoms; or a mixture thereof. The third component, which is i/ery )

preferably present, is a lithinm salt of boric acid.

Preferred hydroxy fatty acids include hydroxyaearic, hydroxy-

Tticinoleic, hydroxybehenic and hydroxypalmitic. Especially preferred is |
12-hydroxystearic acid. The second lithium compound is preferabiy'a C3zto Ci0
aliphatic dicarboxylic acid, more'preferably azelaic or sebacic acids, especially
azelaic acid, or sai& ester of any of these. The C3 To Cy4 hydroxycarboxylic
acid is preferably lactic acid, salic:YIic acid or other hydroxy-benzoic acid, more
preferébly salibylic 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. W,
The weight ratio of hydroxy fatfy acid to aliphatic dicarboxylic acid and/or
hydroxy?carboxylic acid is preferably from 10:0.5 to 10:15, very preferably

10:1.5 1o 10:6. The weight ratio of boric acid fo 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



10:1.5 to 10: 6. The wei ghtr r-ati o of boric acid to the dicarboxylic and/or
hydroxy Gk € acid will preferably be from1:5 to 1:20 very preferably
1:10 to 1:15. Exanpl es of urea conpounds, the urea-uret hafClFeMIBaHds and
the urethane conpounds include diurea conmpounds, triurea conpounds,
tetraurea conpounds, pol yurea conpoungs ot her than the aforenentioned urea
WO 02104579 PCT/ USQ /20752 -5 conpoundS, urea-urethane conpounds,

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

i nvention pol yurea conpounds are especially preferred thickeners. Typically
t he pol yummmmis;unda—wethanﬁeomp@aﬁgi diergthank oomepaindsrambmixamesnes and

dii socyangl'égs. The nono am ne include aliphatic, alicyclic and aromatic
amines  a®@eTRPLt ures t hereof . Exanpl es of such nonoam nes i ncl ude

pentyl am ne, hexylam ne, heptylam ne, octylam ne, dodecyl am ne, _

cycl ohexyl am ne, benzylam ne, aniline, laurylamne, palmtylanne and the

| i ke. The diisocyap EheCHIARAGE B the S sehPiivéntién ﬁSﬂy@?éaeéblﬁbgﬁh&sﬂafér onmatic

dii socyantes or m xtures of aromatic diisocyanatés. Exanples of such

di i socyanespecially predenrbd deckitiess cPypitaly thel pedyeresicompoyads ase they/| ene -
di i socyante, _ nethyl ene di phen _ _nne diisocyante and the like. Typically the
am nes an@CWQGE?éWQ@fMWM andl ditfogyanaiefui val ents to formthe

pol yurea thickener. In preparing the grease conpositions of the invention a
maj or amount of the base oil and from about 2 to about 25 wt%thi ckener, -

based on the The mono amine include aliphatic, alicyclic and aromatic amines

J \E and mixtures thereof. Examples of such monoamines include pentylamine,
| hexylamine, heptylamine, octylamine, dodecylamine, cyclohexylamine, |

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 diphen;sne diisocyante and the like.

Typically the amines and .diisocyantes are reacted in equal |

s ) equivalents to form the polyurea thickener.

In ﬁreparing the grease compositions of the invention a major
amount of thé base oil and from about 2 to about 25 wt% thickener, based oix the
total weight of the coinposiﬁon are combined in avvess.el_, such as a grease
making kettle, and are agitated with heating from about 25°C to 100°C and
preferably in ihe range of about 25°C to 50°C when the thickener is a urea type,
eg.,a pdlyurea and when the ihickener is a lithium thickener, 'from_ about 80°C
to about 100°C. '



total weight of the corposition are conbined in a vessel, such as a grease
maki ng kettle, and are agitated with heating from about 25C to | QC and

pr ef er abl woipoidre range of about 25C to 50C when the thickg /Hsél 0, Ur ea
type, e.g., a polyurea and when the thickener is a lithiumthricKenér, from
about 80C to about 100C. r - WD 02104579 PCT USO /20752 -6- In the case of a
pol yurea thickened grease, the pol yureg.conpound preferably is fornmed by
heating the reactants, i.e., the amne and diisocyante in the base oil to
tenperature and for a tine sufficient to formthe pol yurea thickener.

Typi cal tenperautreg are ir}thﬁ range . of aaout 25%1t0 bout 60C. her eaft er
the so fornmed pol 2N (ifed &Roma%ﬁ%g@ng e NAPRIER EBPR™%e process
of this ifvepii ’i's'oﬁn%aeﬂafl : ' f %nﬁﬁ i A gkener for
atinme Sl,ﬁ}fici egt ‘{o red cle1 su stae%lé%%n.gs’g%l’%g t eé%ﬁglidcll&geyr%gr tEf:l]rgticl es to
bel ow 50Gherbaseonis to tentperaturdand fond tiyné beffiviesitoefor thehmeyesaso that all of
the particles are |l ess than 200 mcrons in size and 95% of theo{s)art.icles

are bel ovthichengr chymealitampereatrestase i the pngslof aliad 2556 tosalmi60YG. reduce

subst anti.al | | 1. the _partjcles belo 00 mi.crgns iin size wth 95% bel ow 50
m crons iﬂ‘eg T the, 50 g&?@‘*ﬁoﬁ’%‘%‘fﬁl d’é@PE‘é‘earé‘? ahOVenpl oyed such as static
m xers, .mechani cal. systens havi ng counter rotating paddles, cone and stator
mlls, roll mlls and the |ike. Shearing of the oil -and thickener may be
conducted at what @vRgy step in the process of this invention is shearing the mixture of

the Base oil and thickener for a time sufficient to reduce substantially all of the

thickener particles to below 500 microns in size. Preferably the mixture is M
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_éonducted 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.

Tt will be appreciated that to obtain the requisite thickener particle
size in the base oil more than one pass of the mixture through the .shearin'g
device may be required. In such an instance the mixture of thickener and base

~ oil may be passed repeatedly from the ketle though the shean'ng device and
returned to the mixing kettle for the necessary time to achieve the requisite



‘tenperature the m xture has been heated to; however, it is preferred to
Shear the m xture at tenperature bel ow about 65C, for exanpl e between about

~t hi ckener particle size in the base oil nore than one pass of t

35C to ampwr458C. It will be appreciated that to obtain tpmllfsﬁﬂﬁhéi te

e mxture
t hrough the shearing device may be required. In such an instance the
m xture of thickener and base oil nmay7be passed repeatedly fromthe kettle
t hough the shearing device and returned to the m xing kettle for the

necessary tinme to achieve the requisite WD 02/ 04579 PCT/ US01/ 20752 -7
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base oi | gefiddeofl $huting devides anddietthésoduct is processed to a grease. Typically

processing to a greaSe includes cooking the mxute in the range 150C to

175C and mlling to forma honogeneous grease. MIling may be conduct ed at
tenperatures in th e, of 10C t @ aboyt 175C. Ho :
prrerPerred to cooIAE:Wé g ﬂlet@l“g‘@@ﬁ{ané S?@%MESM\I&@FI% |1 ng Any
suitable mdling dey ma suchashrmenzm mlling
devi ces E%{}s%)rpﬁgssgﬁ oa)c/g? !:P)’Bl?éggg@rggﬁsﬁ!g,g% Cci‘éfoSr eme pressure
addi U1 vegaoliAB thOx|idaRliR the Yaded 14U ON95°@ MU RdlingqFROHAYS and the |1 ke
may be add%d ?o ﬁhe sheareg n%xtur?be ore ml11ing g mger st andard grease
manuf act homogememegieass Millingagialivet @sidwgted at temperatures in the range of

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.

s

Any suitable ‘milling device may be employed such as homogenizing

milling devices known in the art.

Optional grease additives such as extreme preésure 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

“3 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 1 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 sta_ﬁc mixer and core and stator mill at the temperature and for
 the time periods shown in Table 1. |



D and de-airating the g’r ease may be enpl oyed. EXAMPLES Exanple 1 Two

chem cal |
pr-epar ed
m xture i

| dentical m xtures of a base oil and a polyurea thickener

wer e

WP 8/4S72 1 e and each was subjected to shearing byprcsuiserionse t he

n the kettle with counter rotating paddl es and passing the

m Xt ure \

through a static m xer and core and stator m |l at the tenperature and for
periods shown in Table 1. r w802/ 04579 PCT/ USA / 20752 TABLE |
Batch Tenperature vs. MIling Tine Batch Tenperature (C) Mlling Tine
(hours) Sanple A Sanple B 0 51.7 37.8 1 56.1 46.7 2 57.8 46.7 3 58.3
47.8 4 58.3 49.4 ~j The particle size of the thickener in each m xture was

the tine

det er m ned by

observation of a 10 mpagnMphe under a m croscope at 100X

‘magni fication. The sanples were taken at the tine intervals shown in Table

2. The resultant particle BatdeTemperataregisy MillinpABinE: 2

~Batch Temperature (°C)

Milling Time (hours) Sample A Sample B
| 0 51.7 37.8
1 56.1 46.7
2 57.8 46.7
3 58.3 478
4 583 494

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 pal:ticles
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 | o
1 50<75 1 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

(1) Time zero is just prior to initiation of milling through the Mill,
@) Sainples were collected frbm intake side of mill, therefore representative
of bulk of batch. '



'Thi ckener Particle Size Réduction vs. MIling Time No. of particles No. of
particle » of, particles 0.05 < 0.10 nm 0.10 < 0.15 nun 0.15 < 0.20 nmm
i me (how 2§’é'ﬁ¥ﬂ e Sarrpl e Sanpl e Sarrpl e Sanple Sanple A BCNUWBIM2EBS2Q 75 <
‘100-25-203- 150<7515000 225<5003000 3301100
42000.00 Notes (1) Time zero és just prior to initiation of mlling
through the MII. (2) Sanples were colféected fromintake side of mll,
therefore representative of bulk of batch. WO 02/04579 PCT/USOL/ 20752 -9
As can be seen maintaining the tenperature during mlling below about 55C
provides a nore efficient particle reduction step. EXAMPLE 2 Fol |l owi ng the

nmet hod of Exanpl e a mxture of a,pol rea thlck ner a oil were
{)repar edt and shearéﬂcaﬁﬁeeﬁee%%miaﬁﬁ? \Ségmé@@g@wé?)@ﬁ%wg t;)p t
enper au | an anti oxi dan rus

i nhi bi tor'{ﬁmﬁc? Sﬁ;g'oé}qﬁ’ﬁg }%\gﬁiﬁ%ga@%&%ﬁ%ﬁg&% Ft% Batch C, was finished
by passing the grease through a shear valve at 100 pSI. The ot her

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 éboﬁt 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'theln 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 Batch D
Noise Average (pm/second) 191 11.2



ortion, Batch D, was treated as Batch C and then passed through a
honmogenation m Il at 2000 psi. The noi se characteristics of each were
determ ned-usi ng an SKF Be- Qui et noise tester. The data is given in Table 3
TABLE 3 Batch C Batch D Noise AveragdO(misecond) 19.1 11.2 -10- CLAIMS 1.
A process for preparing a grease haé! i |ow noi se characteristics including:
shearing a m xture of a base oil an ckener for a tinme sufficient to.
reduce substantially all of the thickener particles to below 500 nmicrons in
size; heating the mixture in the range of 1SOC to 175C, and mnilling the
heat ed m xtur & prseefoforprpaing g grassisavinigelasenoie: chﬁt'fetqmbwasluclhgcl aiml
wherein during shearing the mxture is naintained at a tenperature bel ow
about 65C. 3. The process of claim2 wherein the mixture of base oil and

thickener is Ig%%ﬂ mxlufcoml%!sﬂgllQﬂ@Etlﬂbken@i‘f&r%hirﬁé@ﬂﬁ&ehﬂo%d‘ﬁ@Se' and

agitating the At on Wit eating 1n the range of 25C to 100C. 4. The
, prOcesﬁlb@tﬁmﬁﬂaﬂm&thmﬂﬂmkdna@eﬂWmmgschmpﬁJ(DQ/mlcmanstmlsmener i n abase oil and '

agitating the thickener and hase oil rature in the range of 25C to
60C to form abeapng thermixre iy féﬁ*ﬁe@rlgbt@?%ﬁﬁgr (g The process of claim4

wherein the | A JukGtaQd to reduce the
t hi ckener pamp Féﬁneh% gg@&ﬁﬁa{@fo r#ocrc’%ﬁggln%sue and about 95% of the
particles below 100 m crons in size.

2. The process of claim 1 wherein during shearm g the mixture is maintained at a

temperature below about 65°C.

3. The process of claim 2 wherem 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 25°C to 100°C.

4. The process of claim 3 including forming a polyurea thickener in a basc oil and
agitating the thickener and base oil at a temperature in the range of 25°C to 60°C to form a
mixture of base oil and thickencr.

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

microns in size.

6. The process of claim 4 wherein the milling is conducted at a temperature in the range
of 25°C to 105°C.

7. A process for preparing a grease including:
agitating a thickener and a base oil in a vessel for form a mixture;
- cycling the mixture through a shearing device for a time sufficient to reduce the

particle size of the thickener in the base oil to below 500 microns;



6. The process of claim4 wherein the mlling is conducted at a tenperature
in the range of 25C to 105C. 7. A process for preparing a grease including:
agitating a thickener and a base oil in a vessel for forma mxture; cycling
the mxture through a shearing devicg;for a time sufficient to reduce the
particle size of the thickener in thé base oil to below 500 m crons; -11-
heating the sheared m xture in the range of 150C to 175C, ‘and mlling the
hearted m xture to form a honbgeneous grease. 8. The process of claim?7
wherei'n during shearing the mxture is naintained at a tenperature bel ow

about 65C. 'eﬁtﬁﬂgté\gw&a%fm?}m%liﬁitﬂgﬁ%a@él]%ﬁioﬂg%Il%"@ah& conducted at 25C to

105C. 10. neous” grease i nc ~a hjor ‘anobunt of a base oil and
2 to 25 wt"/miflinght heaieRinaixrase thren idifodentals predsght  of the grease,
wherein substantially all of the thickener has particles below 500 m crons
in size, the grease containing particles of said recited size being

bt ai ned -shear | ' f o thi . il '
neating 1o Srerreseofs i 28t ol SOEREE pEPRE L RRG e oBh 0T %

shea_rt@‘qpéfhegpwao@@b{;mslo@nge of 150C to 175C and mlling the heated m xture
to formthe honbgeneous grease. 11. The grease of claim 10 wherein the
t hi ckener is a pol yurea thickener. ' L

9. The process of claim 8 wherein milling is conducted at 25°C to 105°C.

10. A homogeneous grease including:

-a major amount of a base oil and 2 to 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 grease containing b_étrticles of said recited size being obtained by shearing a mixture of
thickenér and the base oil prior to heating for a time sufficient to reduce the particles sizes,
heating the sheared mixturé in the range of 150°C to 175°C and milling the heated mixture to

form the homogeneous grease.

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