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This invention relates to new compositions of
matter and particularly to aqueous emulsions

_ especially adapted for lubricating metals dur-

ing processing operations, such as cutting, draw-
il?f. drilling, tapping, milling, stamping and the
€.

For many years there has been s problem of
improving lubricants used in cutting and draw-
ing metals and in various other metal processing
steps. In many cutting operations, such as those
performed on lathes, drill presses and milling
machines, it is very difficult to keep a lubricant
at the cutting point due to the continual fiow of
metal past this point under extreme pressures.
The ideal Iubricant would be one which could be

-applied to the cutting edge before cutting was be-

gun, and which would cling tenaciously to that
edge and facilitate the sliding of the meta] sur-
faces by the cutting edge. Without proper lu-
brication at the cutting edge, there is a tendency
for metal to build up on the cutting tool and this
impairs cutting. Likewlise, in other metal cut-
ting operations where high pressures are involved,
there is a tendency for metal to metal contact be-
tween cutting tool or die and metal being proc-
essed, unless g tenaclous lubricant is used. As a
result, there is & welding of the two metals which
eventually causes scoring or tearing out of metal,
giving a rough surface to the object being proc-
essed. This problem exists in cutting, drawing,
stamping and other operations.

In the cutting of soft metals, the difficulty is
accentuated due to the low resistance of the
metals to deformation under pressure. Thus, in
tapping holes in aluminum, there is a tendency to
tear out the metal and give an over size hole
unless a highly efficient lubricant is used. Due
to this fact, it was difficult to get close fitting
threads in aluminum. It has been customary to
use under-size taps in tapping aluminum and
other soft metals. This necessitates two sets of
taps where one set of taps would be sufficient if a
satisfactory - lubricant were used. In tapping
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hard metals to give close clearance threads, there

1s also some tendency for some of the harder crys-
tals of some alloy metals to be pulled out rather
than cut through. This results in an unevenly
cut surface. To minimize the tearing out of
these crystals, it is often necessary to resort to
laborious hand tapping to obtain close clearances.

Shipp and Pedersen have discovered that aque-
ous emulsions of a “Lorol” residue, in which the
emulsifying agent is a surface-active water-sol-
uble non-acidic salt of an acid-ester of phos-
phoric acld, are extremely effective lubricants for
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metal Pprocessing operations, such as cutting,
drawing, drilling, tapping, milling, stamping and
the like, However, such emulsions tend to foam
to an objectionable extent during handling, dilu-
tion and in use.

The emulsions of Shipp and Pedersen are gis-
closed in detail and are claimed in their copend-
ing applcation Serial No. 596,078, filed May 26,
1945, - A brief description of such emulsions fol-
lows: :

The “Lorol” residue is obtained by the ca.r-
boxyl hydrogenation of g natural fatty oil in the
presence of a hydrogenation catalyst until the
major proportion, at least 70%, of the carboxyl
groups have been reduced, followed by separation
of the hydrogenation catalyst and distillation of
the reaction mixture to remove substantially all
alcohols up through octadecyl alcohol. The resi-
due left in the still is a “Lorol” residue. It is a
product of indeterminate composition and ap-
pears to contain higher alcohols, esters of higher
alcohols, ethers of higher alcohols, hydrocar-
bons, glycerine and esters of glycerine with the
ethers of the higher alcohols predominating.
Frequently, it is desirable to subject this res-
idue to a further hydrogenation and distillation
50 as to recover more of the valuable alecchols and
to reduce the proportion of esters in the residue.

The water-soluble ron-acidic salts of the acid-
esters of phosphoric acid which are surface-ac-
tive, that 1s, which have emulsifying properties,
are particularly effective for emulsifying “Lorol”
residues in water to produce non-corrosive, non-
rusting and non-discoloring emulsions. An “acid-
ester” of phosphoric acid is one in which from 1
to 2 of the hydrogens of phosphoric acid has
been replaced by an esterifying group and which
contains from I to 2 unreplaced hydrogen atoms.
The esterifying group may be any. organic
group which imparts substantial surface activity
to the compound. Suitable esterifying groups are
long-chain alkyl, alkyl substituted aryl, aralky!
and the like. By “long-chain alkyl” is meant
open-chain aliphatic hydrocarbon groups of 8 or
more carbon atoms. Preferably, the long-chain
alkyl groups will contain from 8 to 20 carbon

.atoms. Representative long-chain alkyl groups

are octyl, decyl, dodecyl, tetradecyl, hexadecyl
and cetyl. Preferably, the acid-esters will be
mixtures of mono and di-esters containing about
1.5 esterifying groups for each phosphate radical.
Best results have been obtained with acid-esters
containing about 1.5 long-chain alkyl groups of
8 to 18 carbon atoms per phosphate radical.
The salts of the acid-esters are those in which
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the ester has been completely neutralized by a

basic salt-forming substance which forms, with
the ester, a surface-active water-soluble salt.
Suitable basic sali-forming substances include
primary, secondary and tertiary amines, particu-
larly mono-, di- and trialkylamines and alkylol-
amines, Preferably. the basic salt-forming sub-
stance will be a short-chain aliphatic amine and
_particularly. an a]kylolamine. such as trietha-
nolamine, -
The conoentration of the “Lorol” residue in t.he
. emulsion may be widely varied in accordance with
the use to-which if is to be put. Where the emul-
sion is to be employed as a coolant, as well as a
lubricant, and applied by a circulating pump or
the like, the “Lorol” residue should be present
~in'a concentration of from about 1% to about 6%
and preferably from about 2% to about 4%.
- 'Where the lubricant is to be applied to the work
and. tool by brushing or the like, the “Lorol”
residue will be present in the emulsion in a con-
centration of approximately 10%. Ordinarily,
the emulsion will be marketed as a concentrate to
be. further diluted for use. In such concentrate,
the “Lorol” residue will usually be present in a
concentration of from about 40% to about 55%.
The concentrated emulsion may contain higher
concentrations’ of “Lorol” residue up to about
70%, but such concentrations will usually be un-
desirable as they are quite viscous and are difficult

: »the like and that the pine ofl, white camphor oil,
“Tetralin” and “Hexalin” are very effective to .
inhibit the tendency of the emulsions to foam.
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“Tetralin” is the trade name for tetrahydro-
naphthalene and “Hexalin” is the trade name for
cyclohexanol. )
Ordinarily, we employ from about 25% to about
100% of the anti-foaming agent, based on the
welight of the “Lorol” residue. Usually, about 26%

to about 50% of the anti-foaming agent, based .

on the “Lorol” residue, wiil be sufficient and pre-
ferred. However, larger or smaller amounts of
anti-foaming agent may be employed as_the

" amount will be largely dependent upon the con-
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centration of effectiveness of the emulsifying
agent. Increasing amounts of emulsifying agent
will generally require larger amounts of the anti-
foaming agent.

Representative concentrated preparations,
which have been employed satisfactorily in com-

- mercial applications, had the following composi-
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to stir into water to obtain the desired diluted -

emulsion for use.

‘The proportion of the emulsifying agent in the
emulsion may be widely varied and will be largely
dependent upon the effectiveness thereof as an
emulsifying agent. For practical purposes, suffi~
cient emulsifying agent should be-used to provide
& stable emulsion. A substantial increase of the
emulsifying agent over that required to provide
a stable emulsion will usually be undesirable he-
cause it increases the tendency of the emulsion
to foam during use. Proportions of emulsifying
agent ranging from as little as 2%-to as much as
50% based on the “Lorol” residue have been
employed satisfactorily. With the preferred
emulsifying agents, very satisfactory results have
been obtained employing from about 3% to about
10% of the emulsifying agent based on the ‘“Lorol”
residue,

It is an object of the present invention to pro-
vide new and useful emulsions. Another object
is to provide novel emulsions particularly adapted
for lubricating metals during metal processing
operations and whose tendency to foam have
been largely inhibited. Still another object is to
provide improved metal processing lubricants,
and particularly lubricants which are stable and
non-corrosive toward metals and which are sub-
stantially non-foaming. Other objects are to
provide new compositions of matter and to ad-
vance the art.  Still other objects will appear
hereinafter. .

The above and other objects may be accom-

plished in accordance with our invention which
comprises providing an aqueous emulsion of a
“Lorol” residue, in which the emulsifying agent
is & surface-active water-soluble non-acetic salt
of an acid-ester of phosphoric acid, to which has
been added a member of the group of pine oil,
white camphor oil, “Tetralin” and Hexalin” in an
amount - sufficient to substantially inhibit the
tendency of the emulsion to foam. We have
fourid that such emulsions are effective lubricants

for metal processing operations, such as cutting, .

drawing, drilling, tapping, milling, stamping and
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.tions:
) 2
Parts | Parts
“Lorol" Residue. . 40 40
Alko) posphaia ot| 1t
phospha! . 3 .
’I‘ri hanolaminei 0.76 L5
46. 50 45.00

ng;his isa mixtuﬁe of lelstﬁrs oII ho?holrl(é l;mid lkcgiitaining _gb&uté 5
a 1+) osphoric acid radica. , the B 'onl] e ©-
rived ﬁmmp: mixpu.re g f primary straight-chain allpﬁ‘;ticp:icoho of
8 to 14 carbon atoms,

In order to more clearly illustrate our inven-
tion, the preferred modes of carrying the same
into effect and advantageous results to be ob-
tained thereby, the following examples are given.

Example 1

Forty lbs. of residue, left in the still after dis-
tilling a hydrogenated cocoanut oil, hydrogenated
according to U. S. Patent 2,023,383, was mixed
-with 10 lbs. of pine oil and then emulsified with
50 Ibs. of & 5% aqueous solution of the frieth-
anolamine salt of a mixed dodecyl and decyl
phosphate by stirring with a high speed stirrer.
The phosphate was prepared from a mixture of
equal parts of dodecyl and decyl.alcohols and
contained about 1.5 alkyl groups per phosphate
radical. The resulting emulsion was diluted with
10 parts of water for 1 part of emulsion; and
the diluted emulsion used as a coolant and lubri-
cant in drawing dynamite blasting caps from
aluminum stampings. These dynamite caps were
extremely thin walled and yet there was no indi-
cation of tearing or scoring when the above lu-
bricant was used. With ordinary lubricants, it
had been noted that a large number of caps had
torn edges and scored surfaces. It was also noted
that, with the lubricant prepared according to
this invention, the life of the dies was greatly
increased. -Similar blasting caps were drawn
from gilding metal, which is a high copper con-
tent alloy, and an equal improvement was noted
over the use of other lubricants. There was no
corrosion of the bright surface of either the
aluminum or the gilding metal, even when the
lubricant was left in contact with the metal for
several hours. The pine oil effectively inhibited

-foaming of the emulsion during use.

Example 2

" A one inch rod of cold rolled steel was threaded,
using the concentrated emulsion described in
Example 1 as lubricant, The lubricant was
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brushed onto the metal and onto the die during
hand threading. The surfaces of the cut threads
were examined under a magnification of ten times.
It was noted that an extremely smooth cut was
obtained, when compared with a similar rod

threaded with the same die, but using a.sulfur- -
1zed cutting oil as lubricant.  Likewlse, & one inch - .

hole was tapped in & high.carbon steel, using
‘the emulsion of Example 1 as lubricant. After
tapping, the metal was cut through the hole and

" the threads viewed under ten-power magnifica- -
tion. Again it was observed that a very smooth.

cut had been obta.ined
E.'cample 3.

! Twenty pounds of pine oil were added to 40
1bs, of the residue from the distillation of hydro-
genated cotton seed oil. The pine oll and residue
were heated to 60° €. and poured with violent
stirring into 50 1bs. of water containing 4% of the

salt of 2-amino- 2-methyl propanol-1 and decyl

phosphoric acid in which 1% alkyl groups are
present for each phosphoric acid unit. ‘This

in aluminum alloy crank cases. ' With this lubri-
cant, very clean cut threads were obtalned using

standard size taps and a close fit was glso ob- -
tained as shown by the “Go-No Go” gauge. A

similar emulsion, except that the pine oil was
omitted, foamed to an objectionable degree but
the foaming was overcome by the addition of the
pine oil. ,

Ezample 4

Seven and one-half pounds of a mixture of
mono and di-lauryl phosphates, containing about
1.5 lauryl groups per phosphate radical, was
added to 27 pounds of water. Seven and one-
half pounds of triethanolamine was added gnd

the solution heated to 60° C. Eighteen pounds

of “Tetralln” was added to forty pounds of a
“Lorol” residue obtained from cocoanut oil and
this mixture heated to 60° C. The “Lorol” res-~
{due-“Tetralin” solution was then added to the
aqueous solution with vigorous stirring. A
ereamy emulsion was obtained which could be
readily diluted with water. One pound of this

emulsion was diluted with fifteen pounds of wa- -

ter and placed in a circulating system of a pipe
threading machine. This machine was used for
threading various size iron pipes. Microscopic
examination of the cut surfaces of the threads
showed a much smoother cut than had previously
been obtained with a mineral oil lubricant. The
‘tool life of the dies was also increased over that
observed with mineral oil lubricant.. The “Tetra-
lin” effectively inhibited foaming of the emulsion
during use.

It will be understood that the foregoing ex-
amples are given for illustrative purposes solely
and that our invention is not to be limited to
the specific embodiments disclosed therein, but

that many variations and modifications can be
made without departing from the spirit or scope

" of our invention. For example, “Lorol” residues

may be prepared from other vegetable oflls and
animal olls. Also, other salts of other acid-esters
of phosphorie acid, which are emulsifying agents,

-may be substltuted for these specifically’ men-
- tfoned.

We claim:

1. An squeous emulsion of a:distﬂlation resi-
due derived from a hydrogenated natural fatty
oil by distilling off fractions up through octa-

, decyl alcohol, in which the emulsifying agent

is a surface-active water-soluble non-acidic salt
of a long-chain alkyl acid-ester of phosphoric.
acld, the distillation residue being present-in &

. ‘concentration of from about 1% to. about 70%

and the emulsifying agent being. present in a
minor proportion sufficlent to form a substan-

‘tially stable -emulsion; sald emulsion’ having

“Tetralin” lncorporated therein in an samount

‘ fggclent to substantially mhlbit foaming !iur-
i use.

emulsion was diluted with 20 parts of water and -
used as a coolant and lubricant for tapping holes ,;

2. An aqueous emulsion of & _distillation resi-
dué derived from & hydrogenated natural fatty.

~oll by distiling off fractions up- through octade-'
" ¢yt alcohol, in which the emulsifying agent is a

surface-active water-soluble mixture of non-
acidic triethanolamine salts of long-chain sal-
kyl esters of phosphoric acid containing about 1.5
alkyl groups per phosphate radical, the distilla-
tion residue being present in & concentration of
from about 1% to about 70% and the emulsify-
ing agent being present in a minor proportion
sufficient to form a substantially stable emulsion,
sajd emusion . having “Tefralin” incorporated

. therein in an amount sufficient to substantla]ly

nhibit foaming during use.-
JOSEPH HARREL SH]PP
OSBORNE COSTER BACON.
CHARLES J. PEDERSEN.
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