
United States Patent 0 
1 

3,344,065 
EXTREME PRESSURE LUBRICANTS 

iosef Gansheimer, Munich-Gbermenzing, and Oswald 
Schanzer, Munich, Germany, assignors to Molykote 
Produktions G.m.b.I-I., Munich, Germany 
No Drawing. Filed Jan. 25, 1965, Ser. No. 427,950 

4 Claims. (Cl. 252-18) 

ABSTRACT OF THE DISCLOSURE 

- An extreme pressure lubricant is prepared by addition 
of both a solid lubricant and any of certain metal salts of 
phosphorated oxygen acids to a mineral or synthetic 
lubricant. 

This invention relates to novel lubricants and particu 
larly to unique extreme pressure lubricants giving superior 
lubrication under severe conditions. 
The compositions set forth herein are based on known 

lubricating bases such as mineral and synthetic oils and 
greases employed as lubricants. It is known that the 
addition of solid lubricants such as molybdenum disul?de 
to known liquid lubricants may greatly improve the load 
carrying capacity of the lubricant oil. Thus extreme 
pressure lubricants frequently contain solid lubricants 
such as molybdenum disul?de and Wolfram disul?de. 
German Patent No. 1,090,804 teaches the use of alkali 
metal phosphates and/ or alkaline earth metal phosphates 
as additives to lubricants to improve the extreme pressure 
lubricating properties. 

It is the primary object of this invention to introduce 
a novel extreme pressure lubricating composition. A fur 
ther ‘object is upgrading mineral and synthetic lubricating 
oils to impart extreme pressure lubricating characteristics 
thereto. Other objects and advantages of this invention 
are detailed in or will be apparent from this application. 

This invention comprises an extreme pressure lubri 
cant based on mineral or synthetic lubricating oils and 
lubricating greases containing solid lubricants, particu- ' 
larly those solid lubricants having laminar structure, 
in combination with metallic salts of phosphorated oxy 
gen acids which are essentially insoluble in water. 
The treatment of metals with aqueous bonderizing 

baths is known. This bonderizing treatment forms a layer 
on the metal surface providing effective lubrication. The 
excess bonderizing agent is removed and the metal is 
dried after the bonderizing treatment in the aqueous bath. 
The bonderizing of metal surfaces involves the use of 
an extremely strong aqueous acid bath which must con— 
tain uncombined phosphoric acid in concentrations of 
about 10 to 50 percent by weight. 
The bonderizing treatment produces a surface layer 

on the metal which provides effective lubrication over a 
short period of time but such ‘treatment does not pro 
vide a lifetime or permanent lubrication. Thus it could 
not be inferred from the known bonderizing treatment 
that the use of metallic salts of phosporated oxygen acids 
which are insoluble in water as additives to known min 
eral and synthetic oils and greases containing known 
solid lubricants would produce a novel and highly eliec 
tive extreme pressure lubricant. The new extreme pres 
sure lubricants so prepared do not require the presence 
of uncombined acids as is required in the bonderizing 
process. 
The compositions of this invention must contain three 

components, namely: (1) a mineral lubricating oil or 
grease or a synthetic oil or grease; (2) a solid lubricant; 
and (3) the water insoluble metal salt of phosphorated 
oxygen acids. 
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The ?rst component is any of the known bases for 
lubricants. These lubricants are essentially anhydrous and 
may have any consistency from thin ?uid to heavily 
loaded greases which appear to ‘be hard waxes. Dispersing 
agents may be contained in the lubricant to insure even 
and thorough distribution of the solid additives includ 
ing the solid lubricant (2) and the metal salt additives 
(3) throughout the base lubricant. Thorough and even 
distribution of the extreme pressure metal salt additive 
(3) is required to minimize settling out or sedimenta 
tion of the additive and to secure the best possible ex 
treme pressure characteristics. Suitable base lubricants 
include mineral oils, mineral greases, alkali metal soaps 
of high fatty acids, natural and synthetic waxes, includ 
ing ‘beeswax, carnauba wax, oxide waxes, ceresites, ozo 
cerites and others, synthetic lubricating oils based on 
polyisobutenes, polyglycols, polyesters, phosphoric acid 
esters, ?uorocarbons, silicones, silicate esters, polyphenyl 
ether and others. 
The solid lubricants employed herein are any of those 

known solid substances providing effective lubrication. 
Particularly known for this use and employed herein 
are heavy metal sul?des as exempli?ed by M082 and 
W82, selenides and tellurides of Mo and W, graphite, 
hydroxides of Ca, Li, Mg, Cd, Fe, Co, Ni, and Mn, 
calcium cyanamide, halides of Mn, Ca, Cd, Zn, Fe and 
Co and similar solid lubricants as well as mixtures thereof. 
The metal salt of phosphorated oxygen ‘acid which is 

insoluble in water can be derived from the acids of the 
electropositive pentavalent or trivalent phosphorous. The 
salts can be derived from monomeric phosphorous and 
*orthophosphoric acid as well as from condensation prod 
ucts and/ or oligomeric and polymeric phosphorated oxy 
gen derivatives such as pyrophosphoric acid, orthophos 
phoric acid, hypophosphoric acid, phosphorous acid, hypo 
and pyro-phosphorous acids and meta-phosphoric acid. 
Generally preferred are the phosphates‘ of aluminum, 
manganese, zinc, iron, magnesium, barium, calcium, bo 
ron, cadmium, copper and lead which are at most only 
slightly soluble in water. 

In general, the solid lubricants and the metallic salts 
of phosphorated oxygen acids are employed in propor 
tions of from 0.5 to 75 percent by Weight 'based on the 
weight of the total lubricant composition and the pre 
ferred range of said additives is from 3 to 60 percent by 
weight on the stated basis. The metal salts of phospho 
rated oxygen acids are employed in proportions of from 
2 to 50 percent by weight, preferably 5 to 25 percent, 
based on the weight of the metallic salt and solid lubri 
cant employed. 
By way of example and not limiting the scope of the 

invention, some lubricants according to this invention 
are described in the following examples. The tests were 
carried out on the four-ball apparatus and on the Almen 
Wieland machine and the essential improvement of the 
lubricating properties of the combination according to 
this invention is compared with the lubricants contain 
ing only one component in the same quantity. 

Example 1 

Oils: Four-ball apparatus, kg. 
(at) Mineral oil ________________________ __ 100 

Mineral oil+5% phosphate of iron ______ __ 340 
Mineral oil+5% molybdenum disul?de ____ 180 
Mineral oil+2.5% phosphate of iron+2.5% 
molybdenum disul?de _______________ __ 480 

(b) Mineral oil ________________________ __ 100 

Mineral oil+;5% phosphate of aluminium _._ 100 
Mineral oil+5% molybdenum disul?de ____ 180 
Mineral oil+2.5% phosphate of aluminium 
+25% molybdenum disul?de ________ __ 280 



3,344,065 
3 

Example 2 

Pastes: Almen-Wieland machine, plates 
(a) Mineral oil _________________________ __ 4 

Mineral oil+25% molybdenum disul?de ____ 38 
Mineral oil+25% phosphate of aluminium _._. 7 
Mineral oil+12.5% molybdenum disul?de 
+12.5% phosphate of aluminium _____ __ 140 

(b) Mineral oil ___________________________ __ 4 

Mineral oil+25% WS _________________ __ 37 

Mineral oil+25% calcium phosphate _____ __ 17 
Mineral oil-142.5% WSz+12.5% calcium 
phosphate __________________________ __ 140 

lElongation of shaft. 

Example 3 

Greases: Almen-Wieland machine, plates 
(a) Lithium base grease __________________ __ 12 
Lithium grease+30% phosphate of alumi 
nium ______________________________ __ 36 

Lithium grease+30% calcium hydroxide ____ 25 
Lithium grease-[~15 % phosphate of aluminium 
+ 115 % calcium hydroxide ____________ __ 140' 

lElongation of shaft. 

Almen Wieland Founball ap. 
machine paratus kg. 1 

(b) Lithium base grease _______ _. 12 plates ...... ._ 140 
Lithium grease+4% M082... 39 plates ______ __ 240 
Lithium grease +4% phos. 35 to 36 plates... 300 
phate of aluminum. 

Lithium grease+2% phos 38 plates ______ __ 340 
hate oi aluminum+2% 
1032. 

1 Permissible load before fretting occurs. 

Example 4 

Equivalent improvement was achieved when Example 
1 was repeated employing a silicone lubricant, a poly 
ester lubricant, a phosphoric acid ester or an alkali metal 
soap of lauric acid as the lubricant. 

Example 5 

Equivalent improvement was achieved when Example 
2 was repeated employing Wolfram disul?de, graphite, 
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Wolfram selenide, Wolfram telluride, lithium hydroxide, 45 
zinc chloride, cobalt bromide and selenides and tellurides 
of molybdenum as the solid lubricant in place of the M082. 
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Example 6 

Equivalent improvement was achieved when Example 
1 was repeated employing phosphates of Al, Mn, Zn, 
Mg, Ba, Ca, B, Cd, Cu and Pb in place of the iron 
phosphate. 

That which is claimed is: 
1. A lubricant composition consisting essentially of In 

bricating oils or soap-thickened greases and containing 
in synergistic proportions 

(a) a solid lubricant selected from the group consisting 
otmolybdenum disul?de, tungsten disul?de, and cal 
cium hydroxide and 

(b) an essentially water insoluble metal salt of a phos 
phorated oxygen acid and a metal selected from the 
group consisting of aluminum, iron, and calcium. 

2. The lubricant of claim 1 further characterized in 
that the solid lubricant is molybdenum disul?de ‘and the 
Water insoluble metal salt is aluminum phosphate or iron 
phosphate. 

3. The lubricant of claim 1 further characterized in that 
the solid lubricant is calcium hydroxide and the water 
insoluble metal salt is aluminum phosphate. 

4. The lubricant of claim 1 further characterized in that 
the solid lubricant is tungsten disul?de and the water 
insoluble metal salt is calcium phosphate. 
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