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This invention relates to improved oil and grease lubri-
cating compositions, which are particularly adapted for the
lubrication of metal surfaces in contact with each other at
high pressures; more particularly this invention relates
to an additive for extreme pressure lubricant compositions
such as, cutting oils adapted for high-pressure machining
applications, for example, broaching, threading, drilling,
reaming, etc.; gear oils for the lubrication of gears operat-
ing under high pressures, and extreme pressure greases.

In machining operations involving high rubbing speeds,
much heat is generated and thus the most important func-
tion of a cutting fluid adapted for such machining opera-
tions is cooling the workpiece and tool. For such high-
heat producing operations, the mineral oil cutting fluids
are mixed with water in what is called “soluble oils” to
take advantage of the excellent heat transfer properties of
water. These soluble oils, however, are not generally
used in operations where high wnit pressures- are antici-
pated and where lubrication and anti-welding qualities of
the cutting fluid are paramount. In extreme pressure
machining operations the straight mineral type oil is
most commonly used. It is this latter type oil, that is,
straight ‘mineral oils or “non-soluble oils” in which my
present additive is particularly useful.

The desirability of using .cutting fluids or cutting oils has
long been known in the metal cutting art, and cutting lubri-
cants have been improved from time to time to moré com-
pletely fill the requirements of an effective cutting fluid
or lubricant. In metal cutting processes, the shape of the
workpiece is- changed by progressively removing metal
chips. The most important qualities of a cutting fluid are
the ability to lubricate the tool and chip (enhanced by
effective wetting action), the ability to prevent welding or
other adherence of the chip to the tool, and the ability
to cool the tool and workpiece. In some applications it
is desirable that the cutting fluid inhibit corrosion or
otherwise enhance the work-surface finish.

It has been known in the prior art, that various additives
may be added to a lubricating oil base to enhance its Tubri-
cating and ccutting performance. For example, sulfur and
chlorine are added in various forms for their ability to
react with the work surface to improve surface conditions.
Fatty oils, fatty acids, soaps, esters, and many other sub-
stances have been added to cutting fluids and other lubri-
cants in various combinations for the purpose of improv-
ing cuiting and lubricating performance. The main defi-
ciency of these prior art lubricant compositions is that they
have not been able to provide the combination of qualities
which are essential to extreme pressure operations. A
cutting fluid additive is most effective if it has the prop-
erty of enhancing the metal wetting properties of the oil
s0 as to facilitate effective lubrication, as well as inhibiting
corrosion of the tool and workpiece and providing for
adequate heat transfer.. Attempts to compound cutting
oils exihibiting these three desirable characteristics have
heretofore not been entirely successful as evidenced by the
unsatisfactory overall cutting performance of sulfurized
lard oils, vegetable oils, fish oils, sulfochlorinated mineral
oils; and other E. P.cutting oils in the heavy-duty machin-
ing of hardened alloys.

The presence or absence of the important cutting fluid
qualities in a given cutting fluid is reflected in cutting per-
formance by tool wear and the surface appearance of the
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finished workpiece. Tool wear is quite often a prime
consideration in the economics of machining operations
and is determined fo a greater or lesser extent by the effi-
ciency of the cutting fluid. Consequently there has been
a need for more effective cutting fluids in modern machin-
ing operations where machining is performed at increased
speeds and pressures and on tougher metals. Similar con-
siderations apply to gear oils and other extreme pressure
lubricants. '

It is, therefore, an object of this invention to provide
an improved straight cutting oil composition which re-
duces tocl wear and prevents surface finish blemish.

It is also an object of this invention to provide a
straight cutting oil containing an additive which imparts
good ‘metal wetting properties, lubricity and corrosion
inhibition to the cutting oil.

Another object of my invention is to provide extreme
pressure lubricant compositions having good metal wet-
ting and corrosion inhibiting properties.

A further object of my invention is to provide a straight
mineral cutting oil having improved metal wetting prop-
erties, corrosion inhibiting properties, work cooling prop-
erties, and Tubricity.

Other objects and a fuller understanding of this inven-
tion may be had by referring to the following description,
examples and claims.

Briefly stated, my invention relates to a compounded
additive useful in extreme pressure lubricants for the pur-
pose of improving metal wetting characteristics while at
the same time providing a cooling agent and a corrosion
inhibitor. The essential ingredients of the additive are a
mixture of processed coconut oil acids, naphthenic acid,
and mixed isopropanolamines. Tt has been discovered
that my additive is particularly useful in straight mineral
type cutting oils in that it causes a striking increase in tool
life and improves appearance of the metal finish. How-
ever, the additive of the present invention is also useful
in other lubricants used where high pressure conditions
prevail and where corrosion is a potential problem, such
as in compounded greases and in gear oils.

As a result of my invention, I have discovered that the
combination of commercially available lower fatty acids
derived from coconut oil, petroleum naphthenic acid and
mixed isopropanclamines forms an excellent lubricant ad-
ditive. The processed coconut oil acids referred to in this
specification and which have been found particularly
valuable in Jubricant additives are caproic acid, caprylic
acid and capric acid. I prefer to use a commercially
available mixture of these acids sold by Vegetable Oil
Products Co., under the designation “Vopcolene” C3
acids. This mixture which is derived from coconut ©il
contains approximately 5% caproic acid, 55% caprylic
acid and 40% capric acid. Natural coconut oils contain
principally lauric and myristic acids with lesser amounts
of lower acids such as caproic, caprylic and capric acid.
The processed coconut oil acids used in my lubricant have
been separated from the lauric and myristic acids. Coco-
nut oils refined in this country vary somewhat in the pro-
portions of their constituent acids, according to their
geographical origin; accordingly the proportions of the
refined “Vopcolene” C3 acid may vary from batch to
batch. - The mixture of 5% caproic, 55% caprylic, 40%
capric is an-average composition.

The naphthenic acid used in my additive is not positive-
ly identifiable by chemical structure since it is a petroleum
naphthenic acid which is actually a mixture of acids pro-
duced in part by oxidation of certain readily oxidized
cycloparaffins - (naphthenes) during distillation or other
petroleum-refining operations. These mnaphthenic acids
are identified in the petroleum industry by their acid num-
ber rather than their chemical formulae. The acid num-
ber of a particular substance is defined as 1000 times the
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number of milligrams of potassium hydroxide reguired to
neutralize one gram of the substance.

A mixture of isopropanolamines is commercially avail-
able from the distillation process whereby the mono, di,
and tri isopropanolamines are separated from each other.
The “bottoms” from this separation process are a mixture
of approximately 10-15% mono, 40-50% di, and 40-50%
tri isopropanolamines. This “bottoms” mixture was
found to combine effectively with the naphthenic acid and
processed coconut oil acids whereas the individual mono,
di, and tri isopropanolamines did not give the desired
result.

The additive constituting my invention is formulated by
adding the processed coconut oil acids and naphthenic
acid to a suitable mixing kettle at room temperature and
stirring until clear. The mixed isopropanolamines are
then added to the acids while stirring and the batch is
stirred until clear. The additive thus prepared is readily
combined with the lubricating oil by simple addition to
the oil and stirring, without the application of external
heat, until the mixture is clear.

Preferably, the ratio by weight of processed coconut
oil acids to naphthenic acid is maintained within the ap-
proximate range of 2.5-3.0:1. The total amount of proc-
essed coconut oil acids and naphthenic acid added is in
excess (preferably about 10% ) of the amount of acid re-
quired stoichiometrically fo neutralize the amine. Gen-
erally, my additive contains about 45 to 60% mixed
coconut oil acids, 15 to 25% naphthenic acid and 20 to
30% mixed isopropanolamines. Although my new addi-
tive is particularly suitable in cutting oils, this same addi-
tive has also been found to be effective as a corrosion in-
hibitor in gear cils and greases.

The following specific examples are illustrative of the
compositions of the present invention, but it is to be under-
stood that the invention is not to be limited thereto.

Example 1

A lubricating il additive was prepared by adding 54%
of a mixture of acids derived from coconut oil comprising
approximately 5% caproic, 55% caprylic, and 40% capric
acid, and 20% naphthenic acid (acid number 230) to 26%
mixed isopropanolamines comprising a mixture in the fol-
lowing approximate amounts: 10% mono, 45% di, and
50% tri isopropanclamines. This additive was added to a
60 ml. oil sample in the amount of 1% additive. The lu-
bricating oil was a sulfurized mineral oil containing 5%
chlorinated paraffin “HV” (manufactured by Diamond Al-
kali Co. and comprising a chlorinated crude or refined par-
affin wax with an average chain length of 22-26 carbon
atoms and containing 42-45% chlorine) and 2% lead
naphthenate. The 60 ml. sample was tested in the Falex E.
P. machine in which skin temperature measurements of
metals under simulated machine conditions are made.
In this testing apparatus a horizontally loaded pin is ro-
tated on two V-blocks through which thermocouple leads
indicate the skin temperature of the test block. A 1500
pound test load applied at room temperature for 10 min-
utes showed a skin temperature rise from room tempera-
ture to 165-170° F. By way of comparison, the same
oil without the additive produced a temperature rise of
425-450° F., and the same oil containing additives hereto-
fore proposed produced a temperature rise of at least
345° F,

Example 2

To a straight cufting oil Iubricant consisting of approx-
imately 94% mineral oil and 5% chlorinated paraffin
“HV,” 1% of the following additive was added: A mix-
ture of caproic, caprylic, capric acids derived from coco-
nut oil acids, naphthenic acid (acid number 230), and
mixed isopropanolamines. This cutting oil with the above
additive was used in a machining operation wherein
#347 stainless steel was turned. The too! life was found
to be 70 parts per tocol. Under the same test conditions
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using the same oil without the additive the tool life was
30-40 parts per tool.

Example 3

To the base oil of Example 2 was added 2% lead
naphthenate and the same additive as in Example 2. The
tool life when #347 stainless steel was machined was
found to be 80-85 parts per tool.

Example 4

A SAE 4140 steel heat-treated to a Rockwell C hard-
ness of 39-40 was machined with the identical lubricant of
Example 3 with the same tcol life resulting.

Example 5

A calcium dual-duty E.P. grease consisting of calcium
12 hydroxy stearate soap suspended in conventionally
treated western oil (base oil) was mixed with the additive
of Example 1. The grease containing this additive passed
the CRC (Coordinating Research Council) static water
corrosion test. The same grease without the additive
failed the CRC fest.

Example 6

To a lithium hydroxy stearate soap suspended in a
mixed western and Mid-Continent solvent base mineral
oil was added the additive of Example 1. This greased
passed the same CRC rust test referred to in Example 5.

Example 7

The additive of Example 1 was added to a sample of
90 8.U.S. viscosity gear oil meeting MIL-L-2105 speci-
fications which contained Monsanto E.P. additive 23 RI
and an antifoam agent in a Mid-Continental solvent treat-
ed base oil. This gear oil compounded with the additive
of Example 1 passed the ASTM D-665 corrosion test.
The same gear oil without my additive failed the ASTM
D-665 corrosion test.

Example 8

A 140 S.U.S. viscosity gear oil meeting MIL-1~2105
specifications was admixed with the additive of Example
1 and passed ASTM D-665 corrosion test.

The following data was obtained by varying the amount
of additive of Example 1 in a cutting oil. From this data
it is apparent that the proportion of additive is critical in
that unexpectedly superior results are obtained by in-
creasing the amount of additive from 0.5% to 1%; that
the optimum additive content for cutting oils is between
1 and 1.5% and that further increases above 1.5% do
not improve cutting performance:

Percent by weight of additive
Steel .
Operation Machined 0 [05]1.0[1.5(20}3.0(4.0/]5.0
Parts per Tool
Broaching._._| SAE 1020.__.| 8|50 [ 160 |oc___|-oo__|oo oo ——
General SAT 1020 80 { 95 | 250 |oceco]ocmcadaaa oo ———
machining. (shot
hody).
DO 4140 HT 0|20 120 | 360 | 360 | 360 | 360 | 360
(shot
body).
Threading....| A-286 T.8....] 6 (10| 15 40| 40| 45 401 40

Having fully described my invention, it is to be under-
stood that I do not wish to be limited to the details set
forth, but my invention is of the full scope of the ap-
pended claims.

I claim:

1. A lubricant composition comprising a mineral oil
base and at least 1% additive, said additive consisting
essentially of mixed coconut oil acids, naphthenic acid,
and mixed isopropanolamines wherein said mixed coconut
oil acids comprise caproic acid, caprylic acid, and capric
acid, and said mixed isopropanolamines comprise mono,
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di, and tri isopropanolamines the total amount of said
acids being in excess 'of the amount required stoichiomet-
rically to meutralize said amines, and the ratio of said
coconut oil acids to said naphthenic acid being approxi-
mately 2.5-3.0:1. ]

2. A lubricant composition comprising a mineral oil
base and at least 1% additive, said additive consisting es-
sentially of 45-60° mixed coconut oil acids, 15-25%
naphthenic acid, and 20-30% mixed isopropanolamines
wherein said mixed coconut oil acids comprise caproic
acid, caprylic acid, and capric acid and said mixed iso-
propanolamines comprise mono, di, and tri isopropanol-
amines.

3. A siraight cutting oil comprising a mineral oil,
chlorinated paraffin and at least 1% additive, said addi-
tive consisting essentially of ‘mixed coconut oil acids,
naphthenic acid, and mixed isopropanolamines wherein
said mixed coconut oil acids, comprise caproic acid,
caprylic acid, and capric acid, and said mixed isopropa-
nolamines comprise mono, di, and tri isopropanclamines
the total amount of said acids being in excess of the
amount required stoichiometrically to mneutralize said
amines, and the ratio of said coconut oil acids to said
naphthenic acid being approximately 2.5-3.0:1.

4. A straight cutting oil comprising a mineral oil, lead
naphthenate and at least one percent additive, said addi-
tive consisting essentially of mixed coconut oil acids,
naphthenic acid and mixed isopropanolamines wherein
said mixed coconut oil acids comprise caproic acids, ca-
prylic acid, and capric acid, and said mixed isopropanol-
amines comprise mono, di, and tri isopropanolamines the
total -amount of said acids being in excess of the amount
required stoichiometrically to neutralize said amines, and
the ratio of said coconut oil acids to said naphthenic acid
being approximately 2.5-3.0:1.

5. The straight cutting oil of claim 4 wherein said
mineral oil is a sulfurized mineral oil.

6. A lubricant composition comprising a mineral oil
base and at least 1% additive, said additive consisting es-
sentially of mixed coconut oil acids, naphthenic acid, and
mixed isopropanolamines wherein said mixed coconut oil
acids comprise 5% caproic acid, 55% caprylic acid, and
40% capric acid, and said mixed isopropanolamines com-
prise 10-15% ‘mono, 40-50% di, and 40-50% ftri iso-
propanolamines the total amount of said acids being in
excess of the amount required stoichiometrically to neu-
tralize said amines, and the ratio of said coconut oil acids
to said naphthenic acid being approximately 2.5-3.0:1.

7. A straight cutting oil comprising a mineral oil, chlo-
rinated paraffin, lead naphthenate, and at least 1% addi-
tive, said additive consisting essentially of mixed coconut
oil acids, naphthenic acid, and mixed isopropanolamines
wherein said mixed coconut oil acids comprise 5% caproic
acid, 55% caprylic acid, and 40% capric acid, and said
mixed isopropanolamines comprise 10-15% mono, 40—
50% di, and 40-50% tri isopropanolamines the total
amount of said acids being in excess of the amount re-
quired stoichiometrically to meutralize said amines, and
the ratio of said coconut oil acids to said naphthenic acid
being approximately 2.5-3.0:1.

8. A straight cutting oil comprising a mineral oil, chlo-
rinated paraffin, lead naphthenate, and at least 1% addi-
tive, said additive consisting essentially of 45-60% mixed
coconut oil acids, 15-25% naphthenic acid, and 20-30%
mixed isopropanolamines wherein said mixed coconut oil
acids comprise 5% caproic ‘acid, 55% caprylic acid, and
40% capric acid, and said mixed isopropanolamines com-
prise 10-15% mono, 40-50% di, and 40-50% tri iso-
propanolamines.

9. A straight cutting -oil comprising 90-95% mineral
oil, 2-7% chlorinated paraffin, 1-3% lead naphthenate,
and at least 1% additive, said additive consisting essen-
tially of mixed coconut oil acids, naphthenic acids, and
mixed isopropanolamines wherein said mixed coconut oil
acids comprise caproic acid, caprylic acid and capric acid,
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and said mixed isopropanolamines comprise mono, di,
and 4ri isopropanolamines the total amount of said acids
being in excess of the amount required stoichiometrically
to neutralize said amines, and the ratio of said coconut
oil -acids to said naphthenic.acid being approximately
2.5-3.0:1. : :

10, A straight cutting oil comprising 90-95% mineral
oil, 5% chlorinated paraffin, 1-3% lead naphthenate, and
at least 1% -additive, said additive consisting essentially of
45-60% mixed coconut oil acids, 15-25% maphthenic
acid and 20-30% mixed isopropanoclamines wherein said
mixed coconut oil-acids comprise 5% caproic acid, 55%
caprylic acid and 40% capric acid, and said mixed iso-
propanolamines comprise 10-15% mono, 40-50% di, and
40-50% tri isopropanolamines.

11. ‘A lubricant additive consisting essentially of mixed
coconut oil acids, naphthenic acid, and mixed isopropanol-
amines wherein said mixed coconut oil acids comprise
caproic, caprylic, and capric acid and said mixed isopro-
panolamines comprise mono, di, and tri isopropanol-
amines the total amount of said acids being in excess of
the amount required stoichiometrically to neutralize said
amines, and the ratio of said coconut oil acids to said
naphthenic acid being approximately 2.5-3.0:1.

12. A lubricant additive consisting essentially of mixed
coconut oil acids, naphthenic acid, and mixed isopropa-
nolamines wherein said mixed coconut il acids comprise
1-10% caproic acid, 50-60% caprylic acid, 35-45%
capric acid and said mixed isopropanolamines comprise
mono, di, and tri isopropanolamines the total amount of
said acids being in excess of the amount required stoi-
chiometrically to neutralize said amines, and the ratio of
said coconut oil acids to said naphthenic acid being ap-
proximately 2.5-3.0:1.

13. A straight cutting oil comprising 92% sulfurized
mineral oil, 5% chlorinated paraffin, 2% lead naph-
thenate, and 1%9% additive, said additive consisting es-
sentially of 54% mixed coconut oil acids, 20% naph-
thenic acid, and 26% mixed isopropanolamines, wherein
said mixed coconut oil acids comprising 5% caproic acid,
55% caprylic acid, and 40% capric acid and said mixed
isopropanolamines comprise 10-15% mono, 40-50% di,
and 40-50% tri isopropanolamines.

14, A grease composition comprising a major propor-
tion of a mineral lubricating oil, a grease thickening
amount of a metal soap of a long-chain fatty acid, and a
corrosion inhibiting amount of an additive, said additive
consisting essentially of mixed coconut oil acids, naph-
thenic acid, and mixed isopropanolamines wherein said
mixed coconut oil acids comprise caproic, caprylic, and
capric acids and said mixed isopropanolamines comprise
mono, di, and tri-isopropanolamines the total mount of
said acids being in excess of the amount required stoi-
chiometrically to neufralize said amines, and the ratio
of said coconut oil acids to said naphthenic acid being
approximately 2.5-3.0:1. )

15. A grease composition comprising a major propor-
tion of a mineral lubricating oil, a grease thickening
amount of a metal soap of a long chain fatty acid, and a
corrosion inhibiting amount of an additive, said additive
consisting essentially of 45-60% mixed coconut oil acids,
15-25% mnaphthenic acid, and 20-30% mixed isopropa-
nolamines wherein said mixed coconut oil acids comprise
1-10% caproic, 50-60% caprylic, and 35-45% capric
acids, and said mixed isopropanolamines comprise 10—
15% mono, 40-50% di, and 40-50% tri-isopropanol-
amines.

16. A lubricant additive consisting essentially of 45—
60% mixed coconut oil acids, 15-25% naphthenic acid,
and 20-30% mixed isopropanolamines wherein said
mixed coconut oil acids comprise 1-10% caproic, 50—
60% caprylic, and 35-45% capric acids, and said mixed
isopropanolamines comprise 10-15% mono, 40-50% di,
and 40-50% tri-isopropanolamines,

17. A gear oil composition comprising a well-refined



3,108,533

7

mineral lubricating oil, an extreme pressure additive, an
antifoam agent and a corrosion inhibiting amount of an
additive, said additive consisting essentially of 45-60%
mixed coconut oil acids, 15-25% naphthenic acid, and
20-30% mixed isopropanclamines wherein said mixed
coconut oil acids comprise caproic, caprylic, and capric
acids, and said mixed isopropanclamines comprise mono,
di, and tri-isopropanolamines.
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