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This invention relates to the drawing of steel wire. 15 
More particularly, it relates ‘to novel lubricating com 
positions which are well suitedfor use in such processes. 
The use of lubricating compositions is a technique well 

known and widely practiced in the wire drawing art. 
Lubricating compositions are employed in wire drawing 
operations for several reasons. One of the foremost of 
these is to facilitate the drawing or reduction of1 the wire 
to the size desired. However, in addition to this, a 
lubricant is used in the dry drawing of wire to‘increase 
the effective life of the dies through which the wire is 
drawn by protecting them from excessive wear. The 
wire drawing‘ lubricant accomplishes these desired ob-_ 
jectives by providing su?icient lubrication to maintain 
a low coef?cient of sliding friction between the surface 
of the wire and the surface of the die through which the 
wire is drawn. , 
Many compositions have been suggested for use as 

lubricants in the dry drawing of steel wire. Heretofore, 
compounds, such as, clay, alumina, talc and boric acid 
have been employed in the industry as wire drawing 
lubricants. In addition, compositions, such as, mixtures 
of ferrous sulfate with anhydrous water-soluble soaps; 
mixtures of sulphur with metallic stearates; mixtures of 
tricresyl phosphate with calcium or aluminum soaps of 
oxidizedpetroleum oils; andmixtures of hydrated lime 
with aluminum stearate; as well as sulphurized fatty oils; 
chlorinated naphthalenes; etc., have been employed. 
The use of soda base soaps has also found wide applica 
tion in the wire drawing processes of the art. 

While many of the compositions proposed in the art 
as wire drawing lubricants have. been satisfactory ,in 
some respects, such products were not always completely 
satisfactory. In many instances, the proposed lubricant 
did not facilitate to any great extent. the wire drawing 
operations. Using many of the prior art compositions, 
it was not possible to achieve a suf?ciently great reduc 
tion in the size of the wire per draw. As a result, a 
?nished product ofv desired size could be obtained often, 
only by drawing the wire through a greater number of 
drawing dies than is desirable or practical. Moreover, 
many of the compositions of the art did not sufficiently 
reduce the coe?icient of sliding friction between the sur 
face of the wire and the surface of the dies. As a result, 
the dies were subjected to excessive wear and the surface 
?nish of the wire was unsatisfactory. Many wire draw 
ing lubricants proposed in the. art possessed properties 
and characteristics, other than. those discussed above, 
which rendered them impractical or unsuitable. for use 
in industrial operations. 

Itis the object of this invention to provide composi 
tions which are well suited for use as lubricants in the 
dry drawing of steel wire. 

It is a more particular object of the invention to furnish 
wire drawing lubricants'which facilitate the drawing 
operation and, hence, permit a wire to be drawn to any 
particular size using a'lesser number of drawing dies 
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2 
than might otherwise be required using the conventional 
lubricants of the art. ' _ 

It is a further object of the invention to provide a wire 
drawing lubricant ‘which maintains a relatively low co: 
ef?cient of sliding friction between the surface 'of the 
wire being drawn and the surface of the die through 
which it is drawn. ‘ ' 

Other objects of the invention will be obvious. and 
will, in part, appear hereinafter. 

It has been discovered that the objects of the inven 
tion can be achieved, in industrial wire drawing opera 
tions, by the use of a lubricant which comprises an inti~ 
mate admixture of a high calcium content composition; 
the exact nature of which will be described hereinafter, 
and a wax or a waxélike material. ' ' 

The high calcium content compositions which are em 
ployed in producing the novel wire drawing lubricants 
of the invention are‘best described as compositions com 
prising lime and normal calcium soaps of certain fatty 
acids. These compositions are produced at elevated tem 
peratures by mixing hydrated lime with a suitable fatty 
acid. The hydrated lime is employed in quantities which 
are in excess of the amount theoretically required to pro 
duce the normal calcium soap of the fatty acid present. 
The precise manner in which the fatty acid and the 
hydrated lime are reacted to produce the high calcium 
content composition is not a part of, and hence does not 
limit either the scope or the practice of, the invention. 
In general, a product of the type described herein, pro 
duced by any method known in the art, is completely 
suitable for use in the production of the wire drawing 
lubricants of the‘invention. However, the composition 
can be obtained very readily by mixing the fatty acid 
component and the hydrated lime, in an aqueous-slurry, 
at a temperature of from about 75° C. to about 95° C.‘ 
When carried out in this manner, it has been found that 
the reaction of the‘fatty acid and the hydrated lime will 
be greatly facilitated by the use of relatively small quanti 
ties of an alkaline catalyst, as, for example, 0.1% by 
weight of potassium hydroxide, based upon the weight 
of the fatty acid component in .use. 
The fatty acid employed in the production of the high 

calcium content compositions which are used in the 
practice of the invention, can be varied. In general, any 
saturated aliphatic monocarboxylic acid having a carbon 
chain length of from about 12 to about 18 carbon atoms 
can be used. Speci?cally, fatty acids which’ are offered . 
to the trade as laur'ic acid, myristic acid, palmitic acid 
and stearic acid can be employed. It will be immediately 
evident to those skilled inrthe art that such commercially 
available saturated fatty acids are not pure chemical 
compounds. Rather, they are mixtures which contain 
fatty acids, both saturated and unsaturated. I The averi 
age molecular Weights of these‘ mixtures approximate the 
theoretical molecular weights of'lauric acid, ‘myristic 
acid, palmitic acid or stearic acid.' Such commercial 
fatty acids can be, and are, usedin producing the'hig'li 
calcium content compositions that are employed herein. 
In addition, however, the high calcium content composi4 
tions which are used in producing vthe wire drawingllubrii 
cants of the invention can be prepared from the natural 
mixtures of fatty acids such as are obtained from hydro 
genated glycerides. The only restriction on the use of 
such mixtures is that they must contain predominanltsproé 
portions of saturated fatty acids having carbon chain 
lengths of from 12 to 18 carbon atoms. Thus, foriexe 
ample, high calcium content compos'itions'produced‘from 
the natural fatty acids obtained from hydrogenated-tali 
low, hydrogenated coconut oil; hydrogenated soybean 
oil, etc., can be used in the production-‘of thefhig'h 
calcium content compositions which are employed in 
practice‘of/the invention. a r‘ 't 'i ' 
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As disclosed heretofore, the high calcium content com 

positions which are used in producing the novel wire 
drawing lubricants are prepared by reacting a fatty acid 
or fatty acid mixture with hydrated lime. The high cal 
cium content of these compositions is attained by the 
use of quantities of lime in their production which are 
in excess of the quantity required to produce the normal 
calcium soap of the particular fatty acid. In its broadest 
embodiment, the invention contemplates the use of high 
calcium content compositions containing a quantity of 
hydrated lime, the weight of which is from about 35% 
to about 65% by weight of the total weight of the high 
calcium content composition. The fatty acid portion of 
the high calcium content composition employed in the 
preferred embodiment of the invention is composed of 
the natural mixtures of fatty acids derived from hydro 
genated tallow, and the quantity of hydrated lime is from 
about 45% to about 55% by weight of the total weight 
of the high calcium content composition. 
» In producing the wire drawing lubricants of the inven 
tion, the high calcium content composition is admixed 
at room temperature with either a wax or with a wax 
like composition. The expression “wax-like composition” 
is used herein to connote materials which, although they 
have all of the physical characteristics of a wax, techni 
cally are not waxes. In general, any wax or any wax 
like material having a melting point above 130° C. can 
be employed. Particularly well suited for use, however, 
are diamides produced by reacting ethylene diamine with 
saturated, aliphatic monocarboxylie acids having carbon 
chain lengths of from 12 to 18 carbon atoms. Among 
these are the diamides of ethylene diamine and lauric 
acid, m'yristic acid, palmitic acid and stearic acid as well 
as diamides of ethylene diamine and the natural mix 
tures of fatty acids derived from hydrogenated glycerides, 
such as, coconut oil, soybean oil, etc. The preferred 
products of the invention contain a diamide produced 
from ethylene diamine and hydrogenated tallow fatty acids 
as the wax-like component. However, in addition to 
such diamides of the ethylene diamine, other comparable 
waxes or wax-like materials, as, for example, natural or 
synthetic waxes or hydrogenated glycerides which have 
melting points above 130° C., can be employed. 

For best results, the wax or wax-like material used 
should be comminuted or ground or otherwise reduced to 
a ?nely divided form prior to mixing with the high cal 
cium content composition. While the size of the in 
dividual particles thereof is not a particularly critical 
aspect of the invention, the wax or wax-like component 
of the product should have a particle size Which at least I, 
approximates that of the high calcium content composi 
tion with which it is to be admixed.’ When the particles 
of each component of the product are comparable in 
size, the possibility of physical separation of the respective 
ingredients in the ?nished product, as, for example, dur 
ing transit, will be reduced to an absolute minimum. It 
has been found that completely satisfactory results are 
obtained when a wax or wax-like material, ground through 
a %6" round hole screen, is employed. 

Neither the use of special equipment nor a knowledge 
of new techniques is required to produce the novel wire 
drawing lubricants of the invention. The method by 
which the lubricants are prepared is readily adapted to 
commercial scale production. Thus, the ?nely divided 
wax-like material is ordinarily added to the dry, powdery 
high calcium content composition. Since, however, the 
order of addition is immaterial to the operability of the 
invention, the high calcium content composition can be 
added to the ?nely divided wax-like component. The 
ingredients are, thereafter, mixed thoroughly at room 
temperature. Mixing can be accomplished either man 
ually or by suitable mechanical means. However, ir 
respective of the manner in which the mixing operation 
is carried out, the ingredients of the product should be 
mixed su?iciently well to obtain a relatively homogeneous 
mix. The ?nished product will be dry and powdery. 
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In producing the novel lubricants of the invention, the 

ingredients thereof are admixed in such proportions that 
the high calcium content component comprises from about 
85% to about 95% of the weight of the ?nished product. 
The ?nely divided wax or wax-like material comprises 
from about 5% to about 15% of the weight of the ?nished 
product. In producing the preferred products of the in 
vention, the high calcium content composition and the 
?nely divided wax-like material are compounded in such 
proportions that the high calcium content composition 
comprises about 90% and the ?nely divided wax-like 
material about 10% of the total weight of the ?nished 
product. 
The products of the invention can be employed in the 

conventional dry drawing processes of the art. No 
changes whatsoever either in the equipment or techniques 
used in the industry are occasioned by the use of the 
present products. Thus, for example, in a typical dry 
drawing process, wire is drawn in continuous and suc 
cessive stages through a ‘series of drawing dies. The 
aperture of each die in the series is smaller than that 
of the die immediately preceding. A die box, contain 
ing the wire drawing lubricant, is positioned in the line 
prior to the ?rst die and, ordinarily, between each suc 
ceeding die in the series. Thus, in the usual process, 
the wire is passed through a die box and, hence, lubricated 
prior to each draw. The properties of the products of 
the present invention are such that they are well suited 
for use in such processes. 

Several distinct advantages accrue from the use of the 
lubricant compositions of the invention in the dry draw 
ing of steel wire. Thus, for example, the lubricity that the 
products of the invention impart to steel wire during dry 
drawing is comparable, if not superior, to that provided 
by many of the most satisfactory wire drawing lubricants 
of the art. As a direct result of this, maximum reduc 
tion in the size of the wire per draw is attainable. This 
characteristic, of course, permits a wire to be drawn or 
reduced to a given size using fewer drawing dies than 
might otherwise have been required. Furthermore, since 
the products of the invention furnish steel wire with 
greatly enhanced lubricity, quite often it will be unneces 
sary to lubricate the wire prior to drawing it through 
each die in the series. Moreover, since the products of 
the invention, by virtue of their superior lubricating prop 
erties, greatly reduce the coet?cient of sliding friction 
between the surface of the wire and the surface of the 
dies through which it is drawn, the wire obtained when 
they are used as the lubricant has a completely satisfac 
tory surface ?nish. In addition, due to the enhanced 
lubricity and the resulting low coe?icient of sliding fric 
tion provided by the present products, the drawing dies 
are protected against undue and excessive wear. In this 
manner, the effective life of the die is prolonged. 

Moreover, the products of the present invention obviate 
in many instances certain difficulties encountered in the 
use of the conventional products of the art. For one 
thing, when using the products of the invention in the 
conventional dry wire drawing process, inadequate lubri 
cation of the wire caused by the channeling 0f the wire 
through the lubricant in the die box is less likely to occur. 
Moreover, by using the present products, the drawn wire 
is free of the sticky or tacky residue frequently en 
countered when many products of the prior art were used. 
The presence of such residues materially hinders the 
handling of the ?nished product. 
For a fuller understanding of the nature and objects 

of this invention, reference may be had to the following 
example which is given merely as a further illustration 
of the invention and is not to be construed in a limiting 
sense. 

Example 

Ninety parts by weight of a high calcium content com 
position »and 10.0 parts by weight of a synthetic wax-like 
material were intimately admixed at room temperature 
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until visual examination of the mass revealed it to be a 
homogeneous mixture. 
The high calcium content composition used herein was 

a product produced by agitating about 46.1 parts by 
weight of the fatty acids derived from hydrogenated tallow 
and about 56.83 parts by weight of hydrated lime in 140 
parts by weight of water at a temperature of about 85° 
C. Reaction‘ between these materials was facilitated by 
adding 0.05 part by weight of ?aked potassium hydroxide 
to the reaction mixture. Water was removed from the 
paste-like product thus obtained and the dry, high calcium 
content composition thus produced was thereafter pul 
verized. 
The synthetic wax-like material employed was a product 

produced by reacting about 95.7 parts by weight of the 
fatty acids of hydrogenated tallow with 15.3 parts by 
weight of ethylene diamine (70%). The product ob 
tained by this reaction was ground in a micropulverizer 
using a 1A6 inch round hole screen. 
The product of the example was evaluated as a wire 

drawing lubricant in an industrial wire drawing establish 
ment under actual service conditions. It was used as 
the lubricant on galvanized steel wire which was sub~ 
jected to one die reduction from 0.112 inch to 0.104 
inch. The product was adjudged to be completely satis 
factory for use as a wire drawing lubricant. It facilitated 
the reduction of the wire, adequately protected both the 
surface of the wire and the surface of the drawing die 
from excessive wear and left no tacky residue on the 
surface of the ?nished wire. 
Having described the invention what I claim is new 

and desire to secure by Letters Patent is: 
1. A wire drawing lubricant consisting essentially of 

a dry mixture of from about 5% to about 15% by weight 
of a diamide having a melting point above about 130° 
C., said diamide being the reaction product of ethylene 
diamine and a saturated aliphatic monocarboxylic acid 
having a carbon chain length of from about 12 to about 
18 carbon atoms, and from about 85% by weight to 
about ‘95% by weight of a high calcium content com 
position comprising hydrated lime and a normal calcium 
soap of a saturated aliphatic monocarboxylic acid having 
a carbon chain length of from about 12 to about 18 
carbon atoms, the hydrated lime comprising from about 
35% to about 65% of the total weight of said high cal 
cium content composition. 

2. A wire drawing lubricant consisting essentially of 
a dry mixture of from about 5% to about 15% by weight 
of a diamide having a melting point above about 130° 
C., said diamide being the reaction product of ethylene 
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diamine and a saturated aliphatic monocarboxylic acid 
having a carbon chain length of from about 12 to about 
18 carbon atoms, and from about 85% to about 95% 
by weight of a high calcium content composition com 
prising hydrated lime and a normal calcium soap of a 
saturated aliphatic monocarboxylic acid having a carbon 
chain length of from about 12 to about 18 carbon atoms, 
the hydrated lime comprising about 45% to about 55% 
of the weight of the high calcium content composition. 

3. A wire drawing lubricant consisting essentially of 
a dry mixture of about 10% by weight of a diamide 
having a melting point above about 130° C., said di 
amide being the reaction product of ethylene diamine and 
a saturated aliphatic monocarboxylic acid having a car 
bon chain length of from 12 to about 18 carbon atoms, 
and about 90% by weight of a high calcium content 
composition comprising hydrated lime and the normal 
calcium soap of hydrogenated tallow fatty acids, the 
hydrated lime comprising about 45% to about 55% of 
the weight of the high calcium content composition. 

4. The composition of claim 3 wherein the diamide is 
the reaction product of ethylene diamine and lauric acid. 

5. The composition of claim 3 wherein the diamide is 
the reaction product of ethylene diamine and myristic 
acid. 

6. The composition of claim 3 wherein the diamide is 
the reaction product of ethylene diamine and palmitic 
acid. 

7. The composition of claim 3 wherein the diamide is 
the reaction product of ethylene diamine and stearic acid. 

8. The composition of claim 3 wherein the diamide is 
the reaction product of ethylene diamine and hydrogenated 
tallow fatty acids. 
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