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ABSTRACT OF THE DISCLOSURE 
The addition of an additive made by reacting a phos 

phonate with oleamide to a lubricant imparts improved 
frictional characteristics thereto. In addition, levels of 
corrosion and chatter and squawking noises resulting from 
interrupted power transmission are eliminated or reduced 
to acceptable levels. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to lubricant compositions, and 
more particularly relates to those compositions which 
have been improved by adding thereto a small amount 
of an additive whose function it is to improve the oxida 
tion or friction properties of the lubricant composition. 

Description of the prior art 
Power-transmitting units are useful for many purposes. 

One such unit is the automatic transmission found in 
an automobile for moving power from the engine to 
the differential. Such units depend for their success upon 
the smooth transfer through the transmission to the 
drive shaft of the power generated by the engine. To 
provide smooth and continuously effective operation, 
the lubricant used must possess a number of properties. 
Not only must it have the desired properties with re 
spect to oxidation, corrosion, extreme pressure, oiliness, 
detergency, and the like, but it must also have good 
frictional properties. Lack of suitable frictional properties 
in the lubricant will result in interrupted power transmis 
sion, generally manifested by chatterlike noises from the 
unit. Excessive wear and early breakdown are likely 
to result unless the necessary frictional properties are 
supplied by appropriate additives. 
US. 3,070,546 discloses lubricant compositions con 

taining 1a combination of a carboxy amide, e.g. oleamide, 
with a salt of a phosphorodithioic acid. However, no 
art is known disclosing the composition of this invention. 

SUMMARY OF THE INVENTION 

Accordingly this invention provides a lubricant com 
position comprising a major amount of lubricant and an 
‘amount suf?cient to improve the friction properties there 
of of the product made by heating a mixture contain 
ing from about 25% to about 75% of a phosphonate 
and from about 75% to about 25% of oleamide, all by 
Weight. 

DISCUSSION OF SPECIFIC EMBODIMENTS 

The desirable features enumerated hereinabove may be 
attained by adding to the lubricant from about 0.01% 
to about 2% by weight of the oil-soluble product ob 
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tained from a phosphonate, as de?ned below, and ole 
amide. 
The base lubricants which are useful with the ad 

ditives of this invention may be any lubricating oil, 
whether natural or synthetic. The natural oils include 
paraf?nic, naphthenic and aromatic oils or mixture of 
them. Among the synthetic oils are polyole?n (synthetic 
hydrocarbon) ?uids, polyoxyalkylenes, polyacetals, poly 
siloxanes, polyesters and the like. The polyesters are 
those made from polyhydric alcohols and monocarboxylic 
acids such as from pentaerythritol or neopentyl glycol 
and its homologs and aliphatic monocarboxylic acids 
having from 4 to 9 carbon atoms. Also useful are those 
polyesters made from polycarboxylic acids (e.g. sebacic 
acid) and monohydric alcohols (e.g. 2~ethylhexanol). 
The base lubricant contemplated may also be a grease 

formulated by adding a grease-forming quantity of a 
thickening agent to one of the oils mentioned above. 
For this purpose a wide variety of materials may be em 
ployed. These thickening agents or gelling agents may 
include any of the conventional metal salts or soaps 
which are dispersed in the lubricating oil in grease-form 
ing quantities in such degree as to impart to the result 
ing grease the desired consistency. Other thickening 
agents that may be employed in the formulation may 
comprise non-soap thickeners, such as modi?ed clays 
and silicas, aryl ureas, calcium complexes and various 
other materials. 
The phosphonate used in the invention has the formula 

0 

RO—l1|°-R’ 
RI! 

wherein R is an alkyl containing from 1 to 4 carbon 
atoms, preferably 1 carbon atom, R’ is a straight chain 
alkyl containing from about 14 to about 20 carbon 
atoms, preferably about 18 carbon atoms, and R" is H 
or R. These can be prepared in ways known to the art. 
For example, methyl octadecylphosphonate can be pre 
pared by reacting dimethyl phosphonate 

[ i’ (criteria-J 
with l-octadecene under the influence of a free radical 
initiator (FRI) as illustrated below.‘ 
(A) 0 

ll FRI ll 
(CH3O)2PH+OlSH8? —> (CHaOhP-CgHm 

This is followed by treating the resulting product with 
sut?cient NaOH to react to react with one of the CHQO 
groups, thus forming a monosodium salt, followed by 
acidi?cation, as follows: 
(13) 0 

|| NaOH H in lg, 
(CHaOhP-CmHa'! ———) CH30P-C18H81 ——> CHsO —-C1aH37 

Na H 

The product can also be made by reacting trimethyl phos 
phite with an octadecylhalide to give the product shown 
in (A) above. The ?nal product can be made in the 
usual Way, i.e. using the procedure shown in (B) above. 
The oleamide used in the practice of this invention was 

conventional and easily obtainable by known methods 
which need not be set forth. 



3,778,375 
3 

In a more speci?c sense, the procedure for preparing 
the product used in this invention to reduce frictional 
levels in a lubricant is simple and straight forward. A mix 
ture is prepared containing from about 25% to about 75 % 
by weight of the phosphonate and from about 75% to 
about 25% by weight of oleamide. The preferred mix 
ture is about 75% by weight of phosphonate and about 
25% by weight of oleamide. This mixture is heated at 
from about 50° to about 200° C., preferably about 100° 
to about 160° C., more preferably about 110° to about 
125° C. for a time suf?cient to effect a reasonable reac 
tion rate at the temperature chosen. This time may range 
from about 1/2 hour to 10 or 20 hours. 
With respect to the temperature, it is desirable, though 

not necessary as seen from the ranges presented, that 
it be high enough to boil out the water or the lower 
alkanol as it is formed. In lieu of this, the water or alkanol 
should be removed following completion of the reaction. 
It may also be desirable to remove any unreacted reac~ 
tants, but other than these steps, the product needs no 
puri?cation since the crude, stripped product has the requi 
site activity required for the purposes of this invention. 

Having described the invention in general terms, the 
following speci?c example is offered for purposes of illus 
tration and only for illustration, and no intention to limit 
the invention is to be inferred therefrom. 

Example 1 

To 430 g. of methyl octadecylphosphonate there was 
added 143.5 g. of oleamide. The mixture was warmed and 
agitated until it was homogeneous, and then it was heated 
for 2 hours at 110° C. On cooling to room temperature 
the reaction product was a soft waxy solid. 

EVALUATION OF PRODUCTS 

The product of Example 1 was evaluated in a test 
measuring the extent of friction modi?cation for automatic 
transmission ?uids. An excellent friction modi?er must 
possess the following characteristics. In a curve plotting 
coefficient of friction against rubbing speed of plates of 
the transmission, a positive friction curve should be ob 
tained for a temperature range of 100° to 275° F. This 
means that the dynamic coef?cient of friction be higher 
than the static coefficient of friction at any speed. This 
characteristic should also be maintained at all tempera 
ture levels. Fluids having no friction modi?er or poor 
modi?ers have ?at or negative curves. The ?uid should 
not deteriorate the friction material on the clutch plate 
surface and the ?uid should possess a high oxidative and 
thermal stability as well as homogeneity on storage at 
ambient temperatures. 

In the Low Velocity Friction Apparatus Test, a base 
mineral oil composition, containing minor amounts of 
anti-oxidants and detergents which do not contribute to 
desirable friction properties, was tested as the transmis 
sion ?uid. The particular oil used in the test was a blend 
comprising 86% of a solvent re?ned paraf?nic neutral 
hydrocarbon oil having a viscosity of 40 SUS at 210° F. 
and 14% of the same type of hydrocarbon oil having a 
viscosity of 47 SUS at 210° F. The apparatus comprised 
a container in which was placed the test ?uid having im 
mersed therein a steel ring disc. The upper surface was 
covered by a friction material, a commercially available 
phenolic-impregnated paper. The disc was held by a strain 
gauge. A second steel disc, rotatable by a motor, was 
placed on top of the ?rst, in contact with the friction ma 
terial so that the interface was in the ?uid. The pressure 
on the friction material surface was 120 p.s.i. The upper 
disc was rotated at various speeds (5, 15, 20, 30 and 40 
feet per minute) and the resulting readings on the strain 
gauge were recorded. The coe?icients of friction were 
calculated from these readings. The tests were conducted 
at 100°, 200° and 275 ° F., and a friction-speed curve was 
drawn for each temperature at which the tests were run. 
The results of this test are tabulated as follows; 
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Static 
Weight, diiier 

Additive percent Typel once 1 

None 5 _______________________ __ A 0. 05 
Example 1___ __ 0.5 D 0.03 
oleamide. _.- ___ 4 0. 6 D 5 0. 03 

D0 ........... ... ° 0. 125 A 7 0. O6 

1 A=Negative curve, the static coei?cient; of friction is greater than the 
dynamic coefficients like the 100° F. curve obtained for the base ?uid; 
B =eurves for all test temperatures close together with practically zero 
slope, no in?ection: C=all temperature curves positive, dynamic co 
ei?cients exceed static coeilicient, maximum variation of static COGHlQlQIliZS 
with temperature exceeds 0.03; D=all temperature curves positive, 
maximum variation of coei?cients with temperature is 0.03; E=all tem 
perature curves positive, maximum variation of static coeIIicients with 
temperature is 0.02. 

2 Di?erencebetween static coefficient of friction at 100° F. and at 275° F. 
I Contained a zinc phosphorodithioate, dispersant, detergent and a 

seal swelling agent. 
4 After 24 hours at room temperature the ?uid containing this con 

centration of oleamide was not homogeneous; insoluble material was 
present. 

6 Curves almost ?at. 
6 Concentration of oleamide which could be calculated [or the product 

of Example 1. 
7Curve for 200° F. was negative; curve for 275° F. was practically 

horizontal; curve for 100° F. was the only positive curve obtained. All of 
the coefficients however were substantially lower than those obtained 
for the base ?uid showing an effect on friction but unsatisfactory per 
formance. 

Although the present invention has been described with 
certain speci?c embodiments, it is to be understood that 
modi?cations and variations may be resorted to without 
departing from the spirit and scope of this invention as 
those skilled in the art will readily understand. Such modi 
?cations and variations are considered to be within the 
purview and scope of the appended claims. 
We claim: 
1. A lubricant composition comprising a major pro 

portion of a lubricating oil or grease and an amount 
sui?cient to improve the frictional properties thereof of 
a product made by reacting a phosphonate of the formula 

0 

RO-—ll—R' 
ORII 

wherein R is an alkyl containing from 1 to 4 carbon 
atoms, R’ is a straight chain alkyl of from about 14 to 
about 20 carbon atoms and R" is hydrogen or R, with 
oleamide, the reaction being carried out by heating a 
mixture of from about 25 % to about 75 % by weight of 
phosphonate and from about 75% to about 25% by 
weight of oleamide at from about 50° C. to about 200° C. 
for a time su?icient to effect reaction. 

2. The composition of claim 1 wherein R’ is a straight 
chain alkyl of 18 carbon atoms. 

3. The composition of claim 2. wherein R is methyl 
and R" is H. 

4. The composition of claim 1 containing from about 
0.01% to about 2% by weight of said product. 

5. The composition of claim 1 wherein the reactant 
phosphonate and oleamide are present in the reaction 
mixture to the extent of 75% by weight and 25% by 
weight, respectively. 

6. The composition of claim 1 wherein the lubricating 
oil is a mineral oil. 

7. The composition of claim 1 wherein the lubricating 
oil is a synthetic lubricating oil. 

References Cited 

FOREIGN PATENTS 
12/1956 Canada _________ __ 252—49.8 

OTHER REFERENCES 

Lacoste: “Lubrication,” vol. 54 (1968), pp. 1 to 16. 
Kirk-Othmer: “Eycycl. of Chem. Technol.,” vol. 2 

(1963), 2nd ed., pp. 66-74. 

PATRICK P. GARVIN, Primary Examiner 
W. 'H. CANNON, Assistant Examiner 

US. Cl. X.R. 

534,385 


