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This invention is concerned with fabricating aluminum 

products. More particularly, the invention is concerned 
with improving techniques in fabricating aluminum prod 
ucts under frictional conditions by employing a certain 
class of olefins at the frictional interface between the 
fabricating member and the aluminum piece during the 
fabrication step. 

In the fabrication of aluminum products, for instance, 
aluminum sheets (including films, foils, etc.), aluminum 
wire, in the cutting, extrusion, pressing, stamping and 
forging of aluminum, etc., difficulty has often been en 
countered in lubricating the interface between the fabri 
cating member and the aluminum undergoing fabrication 
or working. One difficulty has been in preventing the 
aluminum being fabricated from building up or accret 
ing undesirably on the fabricating member in amounts 
which hinder the fabrication operation. Thus, in the cut 
ting, extrusion or drawing of aluminum (involving the 
deformation of metal and heavy rubbing pressures be 
tween adjacent surfaces of tool and work materials), 
great care must be exercised in lubricating the frictional 
interface between the aluminum work piece and the fabri 
cating member in order to insure minimum build-up of 
aluminum on the fabricating member while at the 
same time attaining a bright surface on the fabricated 
aluminum. 

In the rolling of aluminum to reduce the size of the 
initial aluminum member from one thickness to a thin 
ner thickness using, for example, chrome steel rolls, diffi 
culty has frequently been encountered in preventing trans 
fer of the aluminum onto the rolls because of the high 
rolling pressures used. In addition, commercially avail 
able lubricants for rolling aluminum have their limits as 
far as the degree of reduction which can be accomplished 
per pass of the aluminum through the reducing rolls. 

Even in the drawing of aluminum wire or in the ex 
trusion of aluminum bodies through metal dies, care must 
be exercised in the choice of the lubricant used between 
the frictional interface of the aluminum undergoing draw 
ing or extrusion, and the dies in contact with said alu 
minum to prevent an undesirable build-up of the alumi 
num metal on the die. Also, many of the lubricants 
used for drawing or extrusion of aluminum have limits 
on the rate of drawing or extrusion of the aluminum. 

Unexpectedly, we have discovered that a certain class 
of unsaturated organic compounds can be effectively used 
to prevent the accretion of aluminum during metal work 
ing operations, especially under conditions where the alu 
minum is undergoing plastic flow or plastic deformation. 
In addition these compounds are able, under equivalent 
conditions, to effect greater reduction in size of aluminum 
during rolling operation than the usual commercial lubri 
cants employed for the purpose. The compositions which 
we have found useful for the above purpose (and which 
have no significant irritating or other physiological 
effects) are long chain olefins (also hereinafter identified 
as “olefins' or "olefinic compositions') of at least 10 
carbon atoms having the general formula 
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where R and Rare members selected from the class con 
sisting of hydrogen and fluorine, and additionally R' is 
Selected from the class consisting of the methyl, fluoro 
methyl, difluoromethyl and trifluoromethyl radicals, and 
R' is a monovalent straight chain saturated aliphatic radi 
cal Selected from the class consisting of linear alkyl radi 
cals having at least 8 carbon atoms and linear fluoro 
alkyl radicals having at least 8 carbon atoms. Preferably, 
R' does not exceed 35 carbon atoms, although longer 
chain radicals may be used. 

It was unexpected and in no way could have been pre 
dicted that these long chain olefins would be effective in 
the fabrication of aluminum, since it had been found that 
under boundary lubrication conditions between two solid 
Surfaces which constantly move relative to each other 
under high pressure conditions (such as in bearings where 
the same two surfaces constantly rotate against each 
other), these olefins were ineffective and in fact, although 
exhibiting a low coefficient of friction, nevertheless, caused 
high wear as though machining had occurred. The fact 
that such fabrication of aluminum could be carried out 
with these olefinic hydrocarbons was additionally unex 
pected because in an article by R. D. Guminski and J. Wil 
lis, entitled, "Development of Cold-Rolling Lubricants for 
Aluminum Alloys,” in Journal of the Institute of Metals, 
88, pages 481-492 (1960), the authors point out the un 
desirability of having unsaturated additives as lubricants 
in the cold-rolling of aluminum alloys. 

lt was therefore surprising to find that under conditions 
of Working the aluminum where the fabricating member 
was in contact only once with the fresh surface of alu 
minum (after the aluminum oxide film had been broken 
through) as a result of the fabricating or working action 
of said member, the introduction of these long chain ole 
fins at the frictional interface between the aluminum piece 
undergoing Working and the fabricating member, resulted 
in a material reduction in the force necessary to accom. 
plish the working of the aluminum (whether it was roll 
ing, cutting, extruding, drawing, etc.); further, there was 
no evidence of accretion of aluminum to the fabricating 
member; and additionally, such olefins imparted to the 
worked aluminum a highly polished surface. It was also 
found that the use of these long chain olefins for the 
above purposes had the additional advantage that after 
fabrication of the aluminum, the long chain olefins could 
usually be readily volatilized from the aluminum surface 
under relatively mild conditions without any residual 
stain being detected. This constituted a marked improve 
ment over usual compositions used in the fabrication of 
rolled aluminum sheet or foil because rather extensive 
processing is required to remove the lubricant from the 
aluminum after fabrication to avoid staining of the alu 
minum surface. Finally these lubricants eliminate much 
of the time devoted to cleaning, sharpening, and changing 
tools, and impart significantly longer tool life. 

Included among the normal compounds (as contrasted 
to branched chain compounds) represented by Formula I 
are, for instance, decene-1, dodecene-1, tetradecene-1, 
cy-methyl tetradecene-1, dodecene-2, tetradecene-2, penta 
decene-1, hexadecene-1 (cetene), O-methyl hexadecene-1, 
octadecene-1, octadecene-2, 1-fluorotetradecene-1, 1,2-di 
fluorotetradecene-1, 1-fluorohexadecene-1, trifluoro-hexa 
decene-1, 1,1,1,2-tetrafluorohexadecene-2, etc., as well as 
mixtures of such olefins obtained from the cracking of 
paraffin products or those olefins obtained from the 
Fischer-Tropsch process. 

Because of the ease of preparation, ready availability 
of raw materials for synthesis and their suitability and 
outstanding properties as lubricants and as additives to 
other well known lubricants, we prefer to use as the ole 
finic material one which is a straight chain unsaturated 
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aliphatic hydrocarbon having olefinic unsaturation in the 
1- or 2-positions of a chain length of from 12 to 25 carbon 
atoms. 
The aforesaid olefins can be used alone or as mixtures 

thereof, or they can be mixed with other diluents and 
extenders whose presence does not significantly affect the 
ability of the olefins to cause the improvement in fabri 
cation of the aluminum. Thus, the olefins can be mixed 
with mineral oils of lubricating viscosity, diester composi 
tions, etc. Where it is desired to use more viscous olefins 
or solid olefins in the above applications, it may be advan 
tageous to dissolve the latter olefins in suitable solvents 
such as benzene, toluene, chlorinated hydrocarbons, kero 
sene, etc., to give fluid compositions which can be em 
ployed in the fabricating of the aluminum parts or objects. 
Aqueous emulsions of the olefinic compositions can also 
be used to advantage in the fabrication of aluminum. 
The solution and compounding of the solid olefinic com 
positions in other normally employed lubricating fluids, 
such as mineral (including hydrocarbon) oils and diester 
compositions, to make fluid mixtures of the olefins is in 
cluded within the scope of our invention. Concentra 
tions of olefins in the aforesaid solvents or other lubricat 
ing compositions ranging from about 10 to 95 percent, 
by weight, of the total weight of the solution or mixture 
are advantageously used. If desired, the olefins can be 
compounded into the form of greases where such greases 
can advantageously be applied to the surface of aluminum 
members which will be subsequently subjected to fabri 
cating techniques. 

Typical of the mineral or hydrocarbon oils with which 
the olefinic compositions may be mixed are those obtained 
from petroleum having viscosities of from 25 to 10,000 
Saybolt Universal seconds (S.U.S.) and may be a single 
hydrocarbon or mixture of hydrocarbons. Typical of the 
diester lubricants are those disclosed in U.S. Patents 
2,450,221, Ashburn et al.; 2,450,222, Ashburn et al.; and 
2,977,301, Bergen et al. 
For purposes of brevity, the term "aluminum' or 

"aluminum composition' is intended to include not only 
aluminum itself, but also compositions in which the alu 
minum is present in an amount equal to at least 50 percent 
of the total weight of the composition, as for instance, 
aluminum alloys, etc. Typical examples of the various 
aluminum compositions (including aluminum alloys) that 
can be lubricated by our lubricants are those disclosed on 
pages 851-853 and 865-958 of Metals Handbook, vol. 1, 
Properties and Selection of Metals, American Society for 
Metals, Novelty, Ohio, eighth edition (1961), for ex 
ample, the high purity aluminum alloys which are greater 
than 99% aluminum, e.g., EC alloy, 1060 alloy, 1100 al 
loy, etc., alloys of aluminum with other metals, for ex 
ample, copper, silicon, tin, zinc, etc., as are more fully 
described on pages 955-958 of the above reference. 
The term “fabricating member' is intended to include 

metallic forming members used in the fabrication of 
aluminum products which have a hardness greater than 
aluminum. These include cutting tools, extrusion and 
drawing dies, milling rolls, stamping and forging equip 
ment, etc. These fabricating members are generally 
imade of ferrous materials such as iron, steel, chrome 
steel, etc. When employing cutting fabricating members, 
or dies for extrusion or drawing purposes, these fabricat 
ing members are usually of a harder material such as 
tungsten carbide. 
The term "accretion' is intended to mean the build-up, 

whether temporary, permanent or continuing, of alu 
minum on the contacting surface of the fabricating mem 
ber. For instance, in the cutting and rolling of alumi 
num, the fabricating member, when it first contacts the 
aluminum surface, breaks through the aluminum oxide 
film thereon (which is almost always present), and there 
after makes contact with the fresh aluminum surface. 
This fresh aluminum surface in turn comes into contact 
with the surface of the fabricating member and, unless a 
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4 
suitable lubricant is used, tends to accrete or weld to the 
contacting surface of the fabricating member. The build 
up in amount or in time will depend upon the force ex 
erted by the fabricating member and any liquid which is 
used at the frictional interface between the fabricating 
member and the aluminum work piece. Unless ths ac 
cretion or build-up is prevented, the fabricating member 
will then impart to the aluminum work piece (undergoing 
fabrication) surface defects such as lack of lustre, pitting, 
galling, and in some instances, seizing of the aluminum 
Work piece. 
The term “cold working' of aluminum or “cold rolling' 

is intended to mean that fabrication of aluminum which 
takes place at temperatures below 350° C. (see The Light 
Metals Industry, by Winifred Lewis, published by Temple 
Press, Ltd., Bowling Green Lane, London, England 
1949), page 226). In rolling applications, particularly 

cold-rolling, the temperature of the rolls or the sheet or 
of the aluminum member undergoing fabrication should 
be below 350° C. and advantageously that temperature at 
which the olefinic composition will not volatilize or will 
be of maximum usefulness in the fabrication of the alu 
minum object. 

In order that those skilled in the art may better under 
stand how the present invention may be practiced, the 
following examples are given by way of illustration and 
not by way of limitation. Unless otherwise stated, all 
parts and percentages are by weight. 

EXAMPLE 1. 

In the following example and in the succeeding ex 
amples, various olefinic hydrocarbons were used as cutting 
fluids in machining aluminum. In addition, a saturated 
hydrocarbon such as cetane was employed for comparison 
purposes as was a commercially available wax cutting 
composition which was used (as recommended by the 
manufacturer) in a mixture of one part, by weight, of the 
cutting wax to 10 parts of a spindle oil. The straight 
chain olefinic hydrocarbon compositions were used either 
as mixtures or as the individual olefinic hydrocarbon 
(hexadecene-1), as shown in Table I below; these mix 
tures were composed of ox-olefinic hydrocarbons contain 
ing terminal CH2=CH-groups and the R of Formula I 
ranged in chain lengths such that the total carbon length 
of the olefinic compositions in the mixture was from 11 
to 20 carbons. Thus, cutting fluid No. 1 was a mixture 
of olefinic hydrocarbons corresponding to Formula I in 
which there were present hydrocarbon compositions whose 
chain lengths ranged from 16 carbon atoms to 20 carbon 
atoms, in each instance the olefinic unsaturation being ter 
minally located, e.g., hydrocarbons of formulas CH, 
C17H33, C18H35, C19H8, and C20H39. 

Table I 

Cutting fluid: Composition, total carbon atoms 
No. 1.----- C16-C20 olefins. 
No. 2.----- C11-C15 olefins. 
No. 3.----- C1-C16 olefins. 
No. 4.----- Hexadecene-1. 
No. 5----- Commercial cutting wax (1 part) dis 

solved in SAE-10 spindle oil (10 
parts). 

Commercially available mixture of olefin. 

The equipment used for carrying out these tests com 
prised an Axelson lathe, 14 inch swing, with a 20-horse 
power variable speed drive. The cutting tool was a tung 
Sten carbide cutting tool of 27.8 BHN. The aluminum 
used was 1100 aluminum (2S Al) 178 inch diameter and 
24 inches long. Each of the cutting fluids was evaluated 
in the manner in which cutting fluids are usually used by 
turning the aluminum bar at cutting speeds 10 and 57 feet 
per minute using a depth cut of 0.10 inch and a feed of 
0.01 inch per revolution. A four channel Sanborn re 
corder measured the forces from the three-component 
lathe dynamometer. This measured values of tangential 
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or cutting force in pounds (identified as Fr), longitudinal 
or feed force in pounds (identified as Fr.) and radial force 
in pounds (identified as Fr). The feed force and radial 
force are the more prominent indicators of the ability of 
a cutting fluid to reduce friction on the face of the tool. 
Also included in the test results are the cutting of the 
aluminum dry (i.e., without any cutting fluid at all), and 
cetane alone as the cutting fluid. Under such conditions 
it was found that for each cutting speed, the cutting force 
in pounds (Fr) remained essentially the same for cutting 
fluids Nos. 1 to 5, although fluid No. 2 showed up about 
from 10-35% better than the others. The dry run (no 
lubricant) and that using cetane showed abnormally high 
forces required under the test conditions. The improve 
ments in the use of the olefinic compositions for machin 
ing became quite evident when one measured the feeding 
force (F) and the radial force (FR). The following 
Table II shows the feeding forces, and Table III shows the 
radial forces, both forces in pounds, of the various cutting 
fluids previously identified under the two cutting speeds. 

Table II 
FEEIDING FORCE 

Cutting Force in 
Speed, Feet, Pounds 

Minute 

Fluid No. 1.------------------------------- { g 
Fluid No. 2.------------------------------- { 
Fluid No. 3.-------------------------------- { is 
Fluid No. 4.------------------------------. { 39 38 
Fluid No. 5------------------------------. { g 36 
Cetane ------------------------------------ { 9 1.8 

O 00 Dry--------------------------------------- { 57 245 

Table III 
RADIAL FORCE 

Cutting Force in 
Speed, Feet Pounds 

Wiinute 

Fluid No. ------------------------------- { g 
Fluid No. 2.------------------------------- { i. 
Fluid No. 8------------------------------- { 9 
Fluid No. 4.------------------------------- { 9 g 
Fluid No. 5------------------------------- { 9 : 

0 65 Dry--------------------------------------- { 57 i35 
Cetane------------------------------------ { 9 : 

EXAMPLE 2 

In this example, the same type of aluminum, namely 
1100 (2S) aluminum of 27.2 Brinell hardness, was sub 
jected to cutting on the same type of equipment as was 
used in Example 1. The feed forces encountered as well 
as the surface profile of the machined aluminum (on a 
Talysurf surface analyzer) were determined, and the cen 
ter line average (CLA) roughness was measured. These 
measurements were made after the aluminum was fed at 
0.01 inch per revolution, the depth of the cut was 0.10 
inch and the cutting speed was at 10 ft. per minute. De 
termined under these conditions was the aluminum in the 
dry state, and using cutting fluids composed essentially 
of cetane, cetene, and the aforementioned commercial 
cutting wax in spindle oil (same as in Example 1). The 
following Table IV shows the results of the feed force 
in pounds (FL) and the roughness obtained in each in 
stance with the smaller values of roughness being indica 
tive of a more polished surface. 
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Table IV 

CLA Rough-I Feed Force 
Cutting Fluid ness in Micro- in Pounds 

inches 

Cetene------------------------------------ 45 17 
Commercial cutting wax----- 59 55 
Cetane ----------------------- - 58 70 
Dry--------------------------------------- 78 125 

It will be noted that the CLA roughness of the aluminum 
machined with the cetene was materially lower than that 
obtained with the normal cutting fluid, specifically the 
commercial wax mixture. 

EXAMPLE 3 

When aluminum wire was drawn through a die im 
mersed in a mixture of alpha olefins of the C11-C15 chain 
lengths (see Table I above), it was found that the re 
duced drawn aluminum wire drew with less force being 
required and had a more polished surface (as contrasted 
to a dull finish) than wire drawn by means of conven 
tional lubricants. 

EXAMPLE 4 

In this example aluminum sheet was passed between 
reducing rolls (driven by motors) in conventional manner 
by applying the mixture of alpha olefins of C11-C15 chain 
length (see Table I) at the interface between the rolls 
and the aluminum. The initial aluminum sheet was about 
0.085 inch in thickness. Normally using the best avail 
able commercial lubricant for rolling of aluminum, it was 
found that in order to go from about 0.85 inch to 0.025 
inch in thickness, it was necessary to use the following 
schedule of four passes. 

0.085'--> 0.057' 
0.057' 0.043' 
0.043’ > 0.032' 
0.032'-> 0.025' 

The reason it was necessary to make four passes was that 
available commercial lubricants would not allow the rolls 
to effect greater reduction per pass without rupture of the 
aluminum film or would harm the surface (because of 
pick up or accretion of the aluminum) thereby causing 
unattractive bemished surfaces. However, when the 
mixture of olefins described above was substituted for 
the commercial lubricant and otherwise employing the 
same rolling conditions, it was possible to reduce the 
0.085 inch aluminum sheet to 0.025 inch in two passes 
in accordance with the schedule below without damaging 
the sheet, by closing the space between the rolls with no 
need for additional power than was previously used in 
the four passes. - 

0.085’-> 0.043' 
0.043’-> 0.025' 

This showed the advantageous lubricating qualities of the 
olefins. In addition to being able to reduce the aluminum 
in fewer passes, it was found that the finish of the alu 
minum using the mixture of olefins had a brighter appear 
ance than that obtained with the conventional lubricant. 

EXAMPLE 5 

This example illustrates the effect of using other un 
saturated organic compounds in place of the olefinic com 
pounds of the present invention. More particularly, em 
ploying the equipment and type of aluminum described in 
Example 1, oleic acid (which has olefinic unsaturation in 
the middle of the molecule rather than the terminal un 
saturation of the compounds used in the present invention); 
an unsaturated polyester, specifically a vegetable oil con 
sisting essentially of glycerides of fatty acids in which, 
for the most part, the fatty acid residues were linoleic acid, 
oleic acid, and hexadecanoic acid (all of which are un 
Saturated acid residues), and small amounts of acid resi 
dues from palmitic acid, myristic, and stearic acids; as 
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well as cetene, and mixtures of olefins of the C1-C15, C12 
C16, and C6-C20 carbon length chains, cetane and kerosene, 
were tested similarly as described in Example 1 at a cut 
ting speed of 10 feet per minute, a feed speed of 0.01 
inch per revolution, and 0.100 inch cut. The comparison 
of the effects of using each of the above fluids was based 
mainly on the type of chip which was obtained by the cut 
ting tool. The ideal chip is one which is continuous in 
length without a built-up edge and is formed by continuous 
deformation of the metal ahead of the tool, without frac 
ture, followed by smooth flow of the chip up the tool face. 
This type of chip is associated with low friction between 
the chip and the tool and is the most desirable type of chip 
from the point of view of finish, power consumption, and 
tool life. The formation of a chip breaking up into indi 
vidual or small pieces shortly after the chip is formed is 
indicative of inadequate lubrication resulting in poor finish 
and excessive tool wear. As a result of carrying out the 
above tests, it was found that by using the cetene, C11 
C15, C12-C16, and C16-Cao fluids, long chips were obtained 
and the surface of the machined aluminum was smooth and 
highly polished. In contrast to this, the chips obtained 
with the other fluids, namely the vegetable oil, the cetane, 
kerosene and oleic acid, were short, broke into small 
pieces, and tended to bunch up; in addition, the surface of 
the machined aluminum was quite rough and in some in 
stances (such as with the cetane) appeared to be chewed 
up from the cutting tool; concurrently, there was a 
tendency for build-up along the edges of the cut sample, 
resulting from accretion of the particles of aluminum, 
indicating high resistance to sliding of the chip up the tool 
face. 

Further testing of various olefins encompassed within 
the scope of the invention for other purposes such as 
Stamping, extrusion, etc., of aluminum members also re 
Sulted in easier processing and better finish than was ob 
tained with other conventionally used fluids for the pur 
pose. 

It will of course be apparent to those skilled in the art 
that in addition to the fabrication of the aluminum recited 
in the aforesaid claims other kinds of aluminum and alumi 
num alloys can be used without departing from the scope 
of the invention. In addition many other types of olefins 
either alone or in combination with additives and extend 
ers, examples of which have been given above, may be 
employed in place of those recited in the foregoing ex 
amples. The manner of fabrication, including the tech 
niques and apparatus used for fabricating purposes, can 
be varied within wide limits. 
Aluminum products made in accordance with the present 

invention can be used as electrical conductors, as foils 
and sheets for Wrapping and packaging, as protective bar 
riers, for instance, in construction of buildings, as decora 
tive moldings for decorative purposes, etc. 
What we claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In the process for, fabricating an aluminum body by 

contacting the latter with a fabricating member pursuant to 
a process of fabricating selected from the class consisting 
of cutting, rolling, drawing and extruding, the improve 
ment which comprises supplying to an interface between 
the aforesaid fabricating member and the aluminum body 
a film consisting essentially of a monomeric olefin having 
the general formula 

H--- 

L 

where R is a member selected from the class consisting of 
hydrogen and the methyl radical, and R' is a monovalent 
alkyl radical having from 8 to 20 carbon atoms in which 
Substantially all of the carbons of the alkyl radical are 
in a straight chain. 
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8 
2. The process for rolling aluminum which comprises 

spupplying to the interface between the milling rolls and 
the aluminum being rolled, a film consisting essentially of 
a monomeric olefin having the general formula 

H--- 
H 

-C=C-R" 
L 

where R' is selected from the class consisting of hydrogen 
and the methyl radical, and R' is a monovalent alkyl 
radical having from 8 to 20 carbon atoms in which substan 
tially all of the carbons of the alkyl radical are in a 
straight chain. 

3. The process for cutting aluminum which comprises 
introducing between the contacting surface of the cutting 
tool and the aluminum work piece, a film consisting es 
sentially of a monomeric olefin having the general for 
mula 

H-E- 

H 
--CeeC-R.' 

L 
where R is selected from the class consisting of hydrogen 
and the methyl radical, and R' is a monovalent alkyl 
radical having from 8 to 20 carbon atoms in which sub 
stantially all of the carbons of the alkyl radical are in a 
straight chain. 

4. The process for drawing aluminum which comprises 
interposing between aluminum undergoing drawing and the 
die contacting the aluminum, a film consisting essentially 
of a monomeric olefin having the general formula 

H.-- 
H 

R --d-R 

where R is selected from the class consisting of hydrogen 
and the methyl radical, and R' is a monovalent alkyl radi 
cal having from 8 to 20 carbon atoms in which substantial 
ly all of the carbons of the alkyl radical are in a straight 
chain. 

5. The process as in claim 1 in which the monomeric 
olefin is a mixture of linear straight chain olefinic hydro 
carbons having carbon chain lengths of from C11 to Cai, 
substantially all of the carbons of the linear olefinic hydro 
carbons being in a straight chain. 

6. The process as in claim 1 in which the monomeric 
olefin is cetene. 

7. The process as in claim 1 in which the olefinic com 
position is a mixture of linear olefinic hydrocarbons having 
carbon chain lengths of from C12 to C6, Substantially all 
of the carbons of the linear olefinic hydrocarbons being 
in a straight chain. 

8. The process as in claim 1 in which the monomeric 
olefin is a mixture of linear straight chain olefinic hydro 
carbons having carbon chain lengths of from C16 to Cao, 
Substantially all of the carbons of the linear olefinic hydro 

R 

carbons being in a straight chain. 
9. The process for rolling sheet aluminum to reduce 

the size of the latter which comprises applying at the fric 
tional interface between the milling rolls and the aluminum 
sheet a lubricant consisting essentially of cetene, and there 
after Subjecting the aluminum sheet to a rolling and re 
ducing action while maintaining the cetene at the fric 
tional interface. 

10. The process for rolling sheet aluminum to reduce 
the size of the latter which comprises applying at the fric 
tional interface between the milling rolls and the alumi 
num sheet a lubricant consisting essentially of a mixture 
of Straight chain olefinic hydrocarbons having carbon chain 
lengths of from C11 to C1s, substantially all of the carbons 
of the olefinic hydrocarbons being in a straight chain, 
and thereafter Subjecting the aluminum sheet to a rolling 
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and reducing action while maintaining the mixture of hy 
drocarbons at the frictional interface. 

11. The process for cutting an aluminum work piece 
with a cutting tool which comprises interposing at the fric 
tional interface between the cutting tool and the workpiece 
a lubricant consisting essentially of cetene, and thereafter 
reducing the size of the aluminum work piece by means 
of the cutting tool while maintaining the cetene during 
such cutting action at the frictional interface. 

12. The process for cutting an aluminum work piece 
with a cutting tool which comprises interposing at the fric 
tional interface between the cutting tool and the work 
piece a lubricant consisting essentially of a mixture of 
linear straight chain olefinic hydrocarbons having carbon 
chain lengths of from C11 to C15, Substantially all of 
the carbons of the olefinic hydrocarbons being in a straight 
chain, and thereafter reducing the size of the aluminum 
work piece by means of the cutting tool while maintaining 
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10 
the aforesaid mixture of hydrocarbons during such cut 
ting action at the frictional interface. 
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