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at 77°F. after 60 strokes. It had an operating
range of —40°F. to '+400°F. and success-
fully passed the copper corrosion test (24
hours at 212°F.) and the ASTM D—1743
rust test. The starting and running torque
values of this grease at —40°F. compared
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viscosity oil (90 V.I, 200 SUS at 100°F.)
with a calcium-lithium 12-hydroxy stearate
soap mixture. The comparison is shown in
Table IV. Taking into account the viscosity of
the oil used, the grease of Example 3 is con-
sidered to have excellent torque properties.

TABLE 1V

ASTM D—1478 TORQUE
(g cm. at —40°F.)

Starting Running
Example 3 Grease 8300 2360
Commm_:ial Ca-Li Grease 10,400 3000

EXAMPLE 4.
. (Base Grease Preparation).

This example describes the preparation of a
base grease using a mole ratio of 1 mole of
hy.droxystearic acid, and 0.75 mole of azelaic
acid, first forming a soap concentrate and then
a grease. Into 300 grams of 90 V.I. mineral
lubricating oil having a viscosity at 100°F.
of 550 SUS there were dispersed 92 grams of
12-hydroxystearic acid and 43.2 ns  of
azelaic acid at a temperature of 200°F. Then
31.7 grams of lithium hydroxide hydrate

(LiOH.H:O) was added and the reaction was
continued at 200—240°F., after which the
reaction product was dehydrated by heating
it to 300°F. The free alkali content of the
dehydrated product was 0.18%,, which indi-

cated that neutralization of all of the carboxyl -

groups was essentially complete. The tempera-
ture of the dehydrated product was raised
to 390—400°F. for 30 minutes in ordér to
improve the dispersion. The soap concentrate
product was then cooled while additional oil
was added to give the desired consistency.
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2.67 Methyl salicylat EXAMPLE 6. dmppms point of at least 3000 L t hi um
) 110]
hydr oxi de mn%&gongtg?ease was prepared by starting are gwen mf VB cg?cftjlctedhmf“ﬁif bi tor)
1.75 20 with the base grease of Example 4 rather'than - following manner. Five grams of the grease 50
with the soap concentrate. Methyl salicylate’ being tested 'was packed into an open ball
and lithiom hydroxide monohydrate were bearing of known weight which was then hung
reacted in the base grease at 220°F. in the in an oven maintained at 350°F. Ar periodic
~ same manner as described for the preparation intervals the bearing was_removed from the
25 of grease A, Example 5. The difference was. . oven, and weighed again to determine weight 55

thar the methyl sahcylaue and lithium hy-
droxide were reacted in the finished base
grease rather than in the soap concentrate. The

loss of the greasé. The results were reported

in terms of the humber of hours for a 359,

weight loss. ‘



......

Phenyl [err] (oxidation inhibitor)
0. 50 Pour depressant(*) 1.00 *Ql
concentrate, 20%active ingredi ent—of—2—parts—wax—atkytatetd—rraphrtire—=--ene
and 1 part [err] alkyl nethacrylate polymer. This grease had a dropping
point of nore ’'very favorably with those of a commercial 10 than [err] and
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014 6 1, 364, 648

6 This product is identified as a base grease product that was obt ai ned
was i EE— G ease D.

30 COVPARATIVE EXAMPLE - |. EXAMPLE 5. .. The effect of
omtting the dicarboxylic add To make a grease of the present invention
soaps frorﬁ)lﬁhe gr ease: was determ ned by 5 the sane procedure was foll owed
as for the prearr ng a grease simlar. t1 gases A and D soap concent gate
of Exan‘pl e 4. AN he nu ] ng-the. . [
35 concentrate had:ommnmunmmd-m 390descrtbddaintnxim1ﬂd1 a&a@m&efmﬁu-[err]

30.4 grans of rret'lﬁ'y f@ﬁ#ﬂ% f Grease ‘H’Sfepe’ﬂ#e magle i whighe it se.
and of 17 grans™ ‘éL °le@“§s§g {ba caﬁ&g&

given in Tabls 3211 o a e e Qalbwesmd%eee&es ,
and D bth have mematfammapqwdero(hll wndﬁsrkaseﬂtarf otn pm:e ohwheakxdt(mm Gnqmdrlﬁ)t ure.
1 nol e of hydro?@?’é’t‘lﬁr il sizg 2 |
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grease as wel | %%‘gm@%ﬁﬁ@mﬂmé@ ACRE:L Y@b‘a(g A s to
insure that the iy @%"ﬁng?s?ﬁ [ % é%%ﬁti

EXAMPLE 6. 'haals‘eenfor?ned | e smi > syuéﬁt@o A
second greas@0was prepar BRAMPLEt7arting ar edgrnvanoducea'naguctropﬁmmsnmea@uct ed
inthe 20 with thesbisesgresselofrsdiitpre 4 rather than following manner.
Five grans of the grease 50 wth the soap concentrate. Met hyl salicylate
bei ng tested was packed into an open ball .and . |'i £'Hi'um™ hydr oxi de
nonohydrate were ‘bearing of. known wei ght -whi ch fas™ then:hung reacted in
the base grease at [err] in the in an oven maintdined at [err]. At

peri odi ¢ sanme :manner as described for the preparation intervals the .
beari ng was removed fromthe 25 of grease A, Exanple 5. The'di fference was
oven, and wei ghed again to determ ne weight 55 that the nethyl salicylate
and Iithi um hy-' loss of the grease. The results were reported dr oxi de
were reacted in the finished base in terns. of: the nunber. of hours for a
35% grease rather than in the soap concentrat_e The weight loss.
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8 COMPARATI VE EXAMPLE -1 A described in Exanple 1, severa
grease fornu- Th? fornul ati on of G-ease—bB-was—r+epeatet——iatons—were—fade
in which, in dne‘i.nstance,. using the sane amounts of each conpon&nt~ 1 ower

- mole ratios ofi*di basic acid and nethyl as for that grease, except that the
dilithium salicylate were used (C?ease F), and in other 5 salicylate was

added tq the base grease as a #éigges aferr] or -a: [eq;i |baS|c acid
was usgg_t.l_n.e_pgu_o.c_ued powder dticles less than pl ale of

~azelaic acid (Geases G and H) . 150 mcrons in size) rather than being
formed. The formulations of:these greases and their in situ in the grease.
The resul ting conparatiye'propertiesare given in Table VI. An additional
grease was of substantiglly-the same con- grease folnulation (Gease |):
wherein stearic 30 10Q_{siske gg;gzlqgeasewD (AST@ netration 300) aci d
“ was enpl oyed i nstead of hydemoxyet earié but 3t - hadwa roppi ng point of only
[err] .acid resulted infa flui'd product containing afd had a life of only
175 hours:in the Sﬁ@llc' undi spersed soap rather tham a grease. Fornu-

Oxi dati on Test. Thefe data show that the Iatlon J -sthpows that a high
dr oppi ng poi nt secadd agid gonpgnenu,nust onpoment grease can al so
be obtai ned by fornPn ng* |35 £§|§~f|ﬂ@elth|cgener systgm It is desirable but
d|||th|un1sallcylat§ in|situ fromsalicylic aC|d not necessary that it be
formed in situ but,S§ ingtead of nethyl salicylate. - any case, the second
- acid cannot be addqg' The data for greaSes G and H s ow t hat - as preforned
'salt after the thi ener sygtem - geba0|c acid can be satisfactorily used

in place has been f - ® |° ||°~5| - g § of azelaic acid but
that a [err] acid (@ ras yI|c) ~40 26 ®  EXAWPLE 7.
di d not produce a hhgh roppi ng poi nt grease Using [the same general
. procedure as 0 - : . _ 1, 364, 648
10 : , .
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only fatty acid; 5 [err]. .Y (b) a

lithium salt of a second_ hydroxy carboxylic acid of from3 to 14 carbon
wherei n the hydroxy group is .
om'fiot
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parts 20 Usi ng the pr ocedure of Exanpl e 6 daith Ea&ein ki pRorfibi of Bd CRas t by
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acid. a mole I; - é”;ﬁfﬂ;‘ sP%j‘!(F’EIE per pagf. bYA”"gﬁhb%fssé‘d dicarb-
corrp05| tion as Qn@f b1 m ldmf’x% f\ g}gaeg QfoodGdnlasd RfimEl &0 Pl €
clainms 1 or 2, udmenef molehéazplam[add hndnmaﬁolfsaudn@ft opas X propeticaQf aidiCi d.

A portion of 2§ h ase P% 3{: %“ 3 §u| bydzaay garbexylicr aym Eﬁronbase
grease of Exanphgyed Qeig Gek eﬁ itgig a v th%%’g * DY Phar t
by [err] and t hasngtvhﬁ shﬁdibﬁﬂlhtﬁmxamy :ﬁtﬁ&o 4 Wgl Qf i aambpxy | 80c
acid. along wit¥rs Hquttoetrrtﬂlthlwtlhal colamsr.l to 3, whirein/the lithigmsdt
conposi tion g B t fg:élg&z%; tszt)gé: 4%‘1 d°‘t é?‘das ol o foxn pReherylic atif has
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1/ 2 hour at [er6q0°E.raddhadfans%§ﬂ‘Mmﬁmﬂd1di zlﬂro

ag Elﬁ)hyhrhdieuﬁﬁ{ddedaﬁtshyaﬁxy t 8fen
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wherein said second hydr BX4MPBB 9.
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Following the procedure of Example 8, a
grease was made using 0.75 mole of lactxc
acid instead of the parahydroxy benzoic acid.
In this case, the base grease was made from
an 87 V.I. oil having a viscosity of 600 SUS
at 100°F. rather than 550 SUS at 100°F. and

90 V.I. The total thickener content of the -

grease as lithium salts was 15.3 wt. %,. The
dropping point of the grease was 515°F and
the grease had a penetration at 82°F of 328
(332 after 60 strokes). -

WHAT WE CLAIM IS:—
1. A lubricating grease composition which
comprises a major proportion of a lubricating

- oil and from 2 to 30 welght Yos based on the

hydroxy benzoxc acid.

- 7. A grease composition as claimed in any
preceding claim, wherein said hydroxy fatty

acid is 12-hydroxystearic acid.

8. A grease composition as claimed in any
preceding claim, wherein said dicarboxylic
acid is azelaic acid or sebacic acid.

9. A grease composition as claimed in any
preceding claim and subsl:antlally as herein
described.

10.
claim 1, and substantially as herein described
in any of Examples 1 to 3 or 5 to 9.-

K. J. VERYARD,
15, Suffolk Street, S.W.1.
Agents for the Applicants.

Printed for Her Majesty’s Stauonery Oﬂice by the Courier Press, Leammgton Spa, 1974.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
whlch copies may be obtained.
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a mole ratio of 1 mole of 12-hydroxystearic 3. A grease composition as claimed in 75
acid, 0.75 mole of azelaic acid and 0.75 mole claims 1 or 2, wherein the proportion of said
of parahydroxy benzoic acid. A portion of the C, to C,, hydroxy carboxylic acid is from
25 base grease of Example 4 was heated to 0125 to 1.25 parts by weight per part by
130°F. and then the benzoic acid was added weight of said dicarboxylic acid.
along with sufficient lithjum hydroxide to con- 4, A grease composition as claimed in 80
vert the acid to a dilithium salt. The mixture any of claims 1 to 3, wherein the lithium salt
was then heated for 1/2 hour at 230°F. and of said second hydroxy carboxylic acid has
30 then dehydrated for one hour at 300°F: The been formed in situ in the grease. _
grease had a dropping point in excess of 5. A grease composition as claimed in any
500°F. and had an ASTM penetration of 325  preceding claim, wherein said second hydroxy 853
at 76°F. (330 after 60 strokes). The total carboxylic acid is salicylic acid.
thickener content of this grease was 18.1 6. A grease composition as claimed in
35wt . ' any one of claims 1—4, wherein said second
hydroxy carboxylic acid is lactic acid or para-
EXAMPLE 9. hydroxy benzoic acid. 90
Following the procedure of Example 8, a = 7. A grease composition as clzimed in any
grease was made using 0.75 mole.of lactic preceding claim, wherein said hydroxy fatty
acid instead of the parahvdroxy benzoic acid. acid is 12-hydroxystearic acid.
40 In this case, the base grease was made from 8. A grease composition as claimed in any
an 87 V.L oil having a viscosity of 600 SUS preceding claim, wherein said dicarboxylic 95
at 100°F. rather than 550 SUS at 100°F, and  acid is azelaic acid or sebacic acid. .
90 V.I. The total thickener content of the 9. A grease composition as claimed in any
grease as lithium salts was 15.3 wt. %,. The preceding claim and substantially as herein
45 dropping point of the grease was S15°F and  described.
the grease had a penetration at 82°F of 323 10. A grease composition as claimed in 100

50

(332 after 60 strokes).

WHAT WE CLAIM IS:—

1. A lubricating grease composition which
comprises a major proportion of a lubricating
oil and from 2 to 30 weight %, based on the

claim 1, and substantially as herein described
in any of Examples 1 to 3 or 5 to 9.

K. J. VERYARD,
15, Suffolk Street, S.W.1.
Agents for the Applicants.
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