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This invention relates to high temperature
greases and more particularly pertains to lithium
soap silicons polymer greases having high tem-
perature stability characteristics and to the
method of preparing siich greases.

The preparation of stable lithium soap silicone
greases by conventional methods is very difficult
requiring the use of milling operations and/or the
use of solvents which must be removed. In addi-
tion, such greases require a relatively high soap
content.

It is an object of the present invention to pro-

‘vide a lithium soap silicone polymer grease which

is stable at high temperatures with respect to
consistency and which is resistant to lsakage at
high temperatures. Another object of the inven-
tion is to provide a lithium soap silicone pelymer
grease having a high dropping point. Still an-
other obiject of the invention is to provide a lith-
ium soap silicone pelymer grease which will ef-
fectively lubricate bearings operating at high
temperatures and which will net melt and/or lcse
consistency at such ogperating temperatures. A
further object of the invention is to provide a
method of preparing lithium soap silicone poly-
mer greases without the use of volatile solvents.
Other objects and advantages of the invention
will become apparent from the following descrip-
tion thereof.

I have discovered that the foregoing objects, as
well as others, can be attained with a Iubrication
grease comprising a major proportion of a sili-
cone polymer oil, 1% to about 209, and prefer-
ably from about 2% to abouf 10% of g lithium
soap of a high melecular weight fatty acid, and
a free basic compound in amounts of from aboui
10% to about 500%, and preferably from about
50% to about 300% bhased on the lithium scap
content of the grease. The lithium soap em-
ployed in the grease composition of the present
invention is a soap of an unsabturated, partially
unsaturated or saturated fatty acid or a hydroxy
fatty acid having at least 12 carbon atoms, and
preferably from about 12 to 22 or more carbon
atoms. Examples of suitable fatty acids are
lauric acid, myristic acid, palmitic acid, stearie
acid, behenic acid, oleic acid, Standard Fatty

"Acids, hydrogenateg fish oil fatty acids, hydro-~

genated castor oil, hydroxy stearic acid, e. g, 12-
hydroxy stearic acid, and the like. The term
“high molecular weight fatty acid,” as used here-
in and in the appended claims, means a fatty acid
having at least 12 carbon atoms. Standard Fatty
Acids is a product well known in the grease mak-
ing trade, and comprises about 409 animal fatty
acids and about 60% cottonseed fatty acids.

The specific effectiveness of the various fatty
acids varies to some extent, the lithium socaps of
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all of them, however, being effective to various de-~
grees. It is, therefore, not to be implied that the
lithium soaps of all of the herein-deseribed fatty
acids are equivalents.

The required excess alkalinity of the grease can
be supplied by incorporating in the grease com-
position from about 109 to akout 500%, or more,
and preferably from about 50% to about 300%
based on the soap content of the grease, of a basic
compound such as basie alkaii metal compounds,
basic alkaline earth compounds, and high boiling
basic organic nitrogen compounds, such as ali-
phatic or aromatic amines boiling above about
250° F.

Examples of suitable basic compounds are so-
dium hydrozide, potassium hydroxide, lithium
hydroxide, lithium oxide, barium hydroxide, bar-
ium oxide, caleium hydroxide, calcium oxide, tri-
phenyl amine, octylamine, ete. ]

The silicone oil polymers employed as the
grease vehicle iz suitably o polymerie liquid com-
pound having the general formula

Rv] R3
R[—:Ji—o]n-«gi—m
II{Z Blui

in which R, R, Re, Rs, R4, and Bs are the same or
different hydrocarbon radieals, such as alkyl,
aryl, alkaryl or aralkyl radicals and » is an in-
teger greater than 1. Depending upon the extent
of condensation or polymerization, the polymer
products vary from relatively light liquids to solid
resing, - However, for the pwpose of the present
invention, polymers which are high boiling liguids
within the lubricating oil viscosity range are pre-
ferred. Commercially available compounds of
this type are polymers of dimethyl silicone, di-
ethyl silicone, ethylmethy] silicone, diphenyl sili-
ecne, ditolyl siticone, methyl phenyl silicone, ethyl
phenyl silicone, and the like, OCther silicone poly-
mers produced from high molecular weight hy-
drocarbon groups, such as butyl, amyl, hexyl and
above, when econcmically available can also be
used. Polymeric organic silicon compounds of
this type are also referred to as polymeric dihy-
drocarbon siloxanes or polyorgano siloxanes.
Greases of the present invention are easily pre-
pared and do not require the use of solvents which
must be subsequently removed as is made neces-
sary by prior art methods of preparing such
greases. In preparing greases of the present in-
vention, all of the lithium soap, a portion of the
polyorgano siloxane and all of the basic com-
pound, preferably in the form of an agueous so-
lution or suspension, of about 5% to about 35%,
are mized together, slowly heated to a tempera-
ture of about 212° 7, and maintained at this tem-
perature until the mixture is substantially free of
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water. When the mixture is substantially an-
hydrous, and foaming, if any, subsides, the re~
maining portion of the polyorgano siloxane is
added, the batch heateg to a temperature of from
about 450° F. to about 550° F., and preferably to
a temperature of about 500° F. to 510° F., and
maintained at said temperature until the reaction
is completed. The grease is then filled and cooled.
The cooled product, if desired, can ke homogen-
ized by well known raeans.
A preferred grease stable at temperatures of
at least about 450° F. is illustrated by the fol-
lowing composition:

Per cent
Lithium hydroxy stearate . oo 1-10
Alkali metal or alkaline earth hydroxide__ 2-10
Polyocrgano silicone. 80-97

Grease compositions made in accordance with
the hereindescribed invention are illustrated by
the following examples in Table I:

Table I
Example Nooo.oo...| 1 II juss v v VI
N.L.G.1. Grade 1.__ 00 2 3 [: 3 DA DR
Lithium 12-hydroxy
stearate_.._percent__ 1 2 3 5 7.5 10
Lithium hydroxy
monohydrate
percent .. 2 2 2 3 7.5 10
Silicone polymer oil 2
percent_. 97 95 95 92| 8 80
Micro-penetration,
unworked__ .. _____. 258 68 43 35| 30 7
Micro-penetration,
worked . .______.___. 257 89 44 2 I P
Dropping Point, °F_.| --550 | +554 +552 | 4557 | +553 555

1 National Lubricating Grease Institnte Grades.
2 Dow Corning Silicone Oil No. 550—88TU—300-400 ab 100° F.

In each of the above examples, there was 1no
change in the appearance or siructure of the
grease during the dropping point test made in
accordance with the A. 8. T. M. method D-586-42.
Fxamples I to IV are transparent, smooth and
butiery and light-colored. greases. The greases
of Examples V and VI are cpaque, light-colored,
and while mealy in structure, can be molded for
high temperature plug valve lubricanss and for
yrick greases.

The present invention is not only spplicable
to greases containing lithium hydroxy stearate
but is also applicable to greases compounded with
lithium soaps of other fatty materials. The fol-
lowing examples in Table II illustrate the ap-
plication of the present invention to silicone pely-
mer greases containing lithium scaps of various
fatty materials.

Table IT
Example NO . oooaomuam: I-A II-A III-A IV-A
N.L.G. I Grade_..._._- B 00, cuee- ) 3.
Lithium soap of Hydro-
genated castor oil.....__ 4.0% e | cceaamae
Oleieaeid . oo ofommeeao

Standard Fatty Acid Lo oo fonman
12-hydroxy stearic acid_. ... -

Lithium monohydrate___| 4.3%. ...
Silicone Polymer oil 2._._} 91.7%---
Micro-nenetration, un-

worked, oo ooonloeooa 33 e
Micro-penetration. work-

[-3 P S 34 .- 344 ... 118 . 52,
Dropping Point, ° F. 4-547____| 4551 . | +852 . . 4-550.
ColoT e o e White.__i Amber__| Mahogany; White.

! Approximately 40%. animal fatty acid: 60% cottonseed fatly
acid.
2 Dow Corning Silicone Oil No. 550.

Although in the foregoing examples excess
alkalinity of the grease was imparted by the use
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4
of lithium hydroxide monohydrate, other alkaline
materials can be effectively employed for this
purpose. Greases prepared with aikaline agents
other than lithium hydroxide, are illusirated by
the examples of Table I11:

Table IIT

Example No. I-B | II-B [III-B|IV-B| V-B

Lithium 12-hydroxy stearate

percent..| 50| 20] 20| 40 2.0
Alkaline agent:
Sodium hydroxide. ... U 1 JRRUIRN TN 1 N (R (SGUIIN SUUPUUI) PR
Potassium hydroxide.__do____{. ... 2.0 || eea
Barium hydroxide. d 2.0

Hydrated lime___
. Tripheny! amine
Silicone polymer oil 1__.

Micro-penebration, unworked - 60 | 4t | oo | 170 | 451
Micro penetration, worked . __._.__ 56 1. 307 | 231 463

Dropping Point, °F. ...~ 4420 (4429 | 293 | 282 |.._.--

1 Dow Corning Silicone 0il No. 550.

Tn the foregoing examples the silicone polymer
oil used was a particular grade silicone oil mar-
keted as Dow Corning Silicone Oil No. 550. How-
ever, other grades of silicone polymer oils can
he suitably used, as demonsirated by the ex-
amples in Table IV:

Table IV

Example No. I-C Ti-C
N.L G I Grade . .ooooomcnaaoeen b .
Lithium 12-hydroxy stearate_ ... 3.0 2.0%.
TLithium hydroxide monohydrate. 3.0 2.0%.
Silicone Polymer Ol L._______._ LS
Silicone Polymer Oil 2.__ . 96.0%
Miero-penetration, unworked. 80._ 170.
Micro-nenetration, worked .. _1 83 181.
Dropping Point, °F_____.__ _| 4554 .. +-550.
COIOT o e e Light Brown....| White

1 Dow Corning Silidone 0il No. 200 SSU at 100° F.—355,
2 Dow Corning Silicone Oil No. 710 SSU at 100°F.—1060.

The micro-penetration data given in the fore-
going itables were determiined by the proposed
method described on page 339 of the November
1945 issue of “A. 8. T. M. Standard on Petrcleum
Products and Lubricants.”

reass compositions preparsd by the method
aseribed herein exhibit essentially the same con-
sistency at room temperaturss as at tempera-
tures as high as B50O° T, This properiy makes
such greases especially suitable for use in the lu-
brication of moving parts operating at fempera-
fures ranging from room temperatures to tem-
peratures in excess of about 300° 2.

A high temperature bearing test, conducted at
10,000 R. P. #. and at 450° F., was made on a
3 gram sample of a grease comprising 1% lithium
i2-hydroxy stearate, 2% lithium hydroxide mono-
hydrats and 87% Dow Corning Silicons (il -No.
550. A% the end of 135% hours the hearing was
still in good condition.

in the foregoing examples the silicone poly-
mers designated “Dow Corning Silicone Gil No.
530 snd No. 7if” were methylphenylpolysilox-
anes, the latter having a higher phenyl/methyl
ratio. The silicone polymer designated “Dow
Corning Silicone Qil No. 280” was a methylpoly-
siloxane.

Parcentages given herein and in the appended
claims. are weight percentages unless ctherwise
specifisd. - - . -

While T have described my inventicn by refer-
ence to specific preferred embodiments thereof,
it is not intended that the invention be limited
thereby but includes within its scope such mod-
ifications and variations as come within the spirit
of the appended claims. - .

Y

L a




2,684,944

5

I claim:

1. A lubricant grease composition comprising
a major proportion of a liquid polyorgano silox-
ane, from about 1% to about 20% of a lithium
soap of a fatty acid, and a free basic compound
lithium soap content of said compositicn, said
polyorgano siloxane having the general formula

1[‘1 Illa
R (—Sii—O) n—Sli—Rs
Rz Ry

in which R, Ri, Rg, Rs3, R4 and Rs are hydrocarbon
radicals.

2. A lubricant grease composition described in
claim 1, in which the lithium soap is lithium
stearate.

3. A lubricant grease composition as described
in claim 1, in which the lithium soap is lithium
12-hydroxy stearate.

4. A lubricant composition described in claim
1, in which the lithium soap is a soap of hy-
drogenated castor oil.

5. A lubricant grease composition described in
claim 1, in which the lithium soap is lithium
oleate.

6. A lubricant composition described in claim
1, in which the basic compound is a basic alkali
metal compound.

7. A lubricant composition described in claim
1, in which the basic compound is lithium hy-
droxide monohydrate.

8. A lubricant composition described in claim
1, in which the basic compound is sodium hy-
droxide.

9. A lubricant composition as described in claim
1, in which the basic compound is a basic alkaline
earth compound.

10. A lubricant grease composition described in
claim 1, in which the basic compound is barium
hydroxide.

11. A lubricant grease composition described in
claim 1, in which the basic compound is hydrated
lime.

12. A lubricant grease composition described in
claim 1, in which the basic compound is a basic
organic amine.

13. A lubricant grease composition deseribed in
claim 1, in which the polyorgano siloxane is a
methylpolysiloxane.

14, A lubricant grease composition described in
claim 1, in which the polyorgano siloxane is a
methylphenyl polysiloxane.

15. A lubricant grease composition comprising
a major proportion of a liquid polyorgano silox-
ane, from about 1% to about 20% of a lithium
soap of a high molecular weight hydroxy fatty
acid, and lithium hydroxide in an amount equiv-
alent to at least 109% of the lithium soap content
of said grease composition, said polyorgano
siloxane having the general formula

R R;
d |
R(—Si—0)—Si—Rs
b R

in which R, R1, R, R3, R4 and Rs are hydrocarbon
radicals selected from the class consisting of
methyl radicals, phenyl radicals and mixtures
thereof,
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16. A lubricant grease composition comprising
a major proportion of a liquid polyorgano silox~
ane polymer, from about 1% to about 10% of a
lithium 12-hydroxysiearate and from about 2%
to about 10% of an alkali metal hydroxide, said
polyorgano siloxane having the general formula

R, Rs
A. -
R(— 1—0),.—S|1—R5
9 Ry
in which R, R1, Re, R3, Rs and Rs are hiydrocarbon
radicals selected from the class consisting of
methyl radicals, phenyl radicals and mixtures
thereof.

17. A lubricant grease composition comprising
from about 809% to about 97% of a liquid poly-
organo siloxane polymer, from about 1% to about
10% lithium hydroxystearate and from about 2%
to about 10% of an alkaline earth hydroxide, said
polyorgano siloxane having the general formula

pow
R (—S'i-—O) »—SI—R;
Re 4

in which R, Ri1, R, R3, R4 and Rs are hydrocarbon
radicals selected from the class consisting of
methyl radicals, phenyl radicals and mixtures
thereof.

18. A method of preparing a lubricant grease
composition comprising a major proportion of a
liquid polyorgano siloxane having the general
formula

]-T'l Ilia
R (—Sli-——O),.—S]i—Rﬁ
Ra R,

in which R, R1, Re, R3, R4 and Rs are hydrocarbon
radicals, from about 1% to about 20% of a lithium
soap of a fatty acid, and a free basic compound
in an amount equivalent to about 10% of the
lithium soap, which method comprises mixing to-
gether all of the lithium soap, a portion of said
polyorgano silexane, and all of the basic com-
pound in aqueous solution, heating said mixture
to a temperature of about 212° F., maintaining
the mixture at said temperature until the mix-
ture is substantially anhydrous, adding the re-
maining portion of said polyorgano siloxane to
said mixture, heating the mixture to a tempera-
ture of from about 450° F. to about 550° F., main-
taining said mixture at said temperature until
the reaction is complete, and filling and cooling
said finished grease product.
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