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ABSTRACT OF THE DISCLOSURE 
A method of making stainless steel wire in which a 

hot rolled rod of astenitic stainless steel having a speci?c 
composition is cold drawn to reduce its area between 30 
and 75% after which it is stress relieved at a tempera 
ture between 850 and 1200” F. A second cold drawing 
step reduces its cross sectional area at least 40% with 
the total reduction being at least 85% of the cross sec 
tional area of the hot rolled rod. The product may then 
be stress relieved at a temperature between 850 and 
1200” F. The stainless steel wire so produced has a 
minimum tensile strength of 300,000 lbs. per sq. in. and 
is capable of withstanding at least 25 twists in a length 
of wire 100 times its diameter. 

This invention relates to stainless steel wire products 
and to a method of making the same, and particularly 
relates to austenitic stainless steels containing 17 to 20% 
chromium, 7 to 10% nickel, and .03 to .70% carbon. 
Stainless Steel Types 302 and 304 are in this category. 
Such steels are made into wire which in many cases is 
used to make wire rope. Wire of this type, produced in 
the normal manner is very poor in torsion. Wire rope 
should also have high tensile strength and good ductility, 
which properties are not particularly good when the steels 
of the above type are processed in the usual manner. 

Therefore it is an object of my invention to provide 
a method of making stainless steel wire which has better 
ductility, higher torsional properties and higher tensile 
strength than normally processed wire. 
Another object is to provide a method of making a 

stainless steel wire rope with wire having high torsional 
properties and high tensile strength. 
A still further object is to provide a stainless steel 

wire product having good ductility, high torsional prop 
erties and high tensile strength. 
These and other objects will be more apparent after 

referring to the following speci?cation. 
According to my invention, I start with an elongated 

austenitic stainless steel member having the composition 
disclosed above and which has been processed in the 
usual manner. This member may be a hot rolled rod 
which has been cooled after hot rolling in such a manner 
that it is essentially in an annealed state, or it may be 
processed wire which has been annealed in the usual 
manner. I ?rst subject this member to a cold drawing 
step in which its cross-sectional area is reduced between 
30 and 75%. I ?nd it necessary to have a minimum 
reduction of 30% in order that the product will not 
be too brittle for the further drawing operation discussed 
below. On the other hand, if the reduction is above 
75%, costs will increase due to drawing di?iculties and 
heat treating without obtaining any further improvement. 
The drawn member is then stress relieved at a tempera 
ture between 850 and 1200° F. Subsequently, it is sub 
jected to a second cold drawing step in which its cross 
sectional area is reduced at least 40%. The total reduc 
tion in the two drawing steps must be at least 85 % of 
the cross sectional area of the starting member. 
When using my improved wire in the manufacture of 

wire rope, I ?nd it desirable to make the wire rope in 
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the usual manner and then to stress relieve it at a tem 
perature of between 850 and 1200° F. For some other 
uses of the wire it is also desirable to stress relieve the 
wire in this manner after the second reduction. 
One particular rope has been made as follows: 
A Type 304 annealed wire of .135" diameter was 

given a 75% reduction to .068" and was then stress 
relieved for 6 hours at 925° F. This wire was then given 
a 75% reduction to a diameter of .034" so that there 
was an overall reduction in area of approximately 93.7%. 
The wire so produced had a tensile strength of 344,000 
pounds per square inch and 76 twists in 8". This Wire 
was then' processed in the usual manner to make a 1%" 
Regular Lay 6 x 36 wire rope with an independent wire 
rope core, and the wire rope so formed was then stress 
relieved by heating it to a temperature of 1000“ F. This 
wire rope had a breaking strength of 67,000 pounds. A 
similar wire rope, without the ?nal stress relieving step, 
had a breaking strength of 55,000 pounds. This com 
pares with a breaking strength of 44,000 pounds for a 
similar rope processed in a conventional manner. 
The wire produced above, when given a ?nal stress 

relief at 1000° F., had a tensile strength of 358,000 p.s.i. 
and 93 twists in 8". A wire of the same size and com 
position produced in a conventional manner had a tensile 
strength of 290,000 pounds per square inch and between 
14 and 40 turns in 8". 

I have found that wire reduced 85% by drawing ac 
cording to my invention will have a minimum tensile 
strength of 300,000 pounds per square inch and can be 
given a minimum of 25 twists in a length of wire 100 
times the wire diameter, before breaking. The tensile 
strength will increase as the amount of total reduction 
increases. In all cases the torsion properties will be at 
least as good as the minimum stated above. Other ex 
amples of Type 304 stainless wires made according to 
my invention, without a ?nal stress relieving are as 
follows: 

Finish Size, in. Total Reduction, Tensile Torsious In 
Percent; Strength, lbs. 100 Diameters 

. 020 93. 5 373, 000 37 

. 032 93. 5 346, 000 29 

. 040 92. 5 352, 000 33 

. 050 92. 5 340, 000 32 

While one embodiment of my invention has been 
shown and described it will be apparent that other adapta~ 
tions and modi?cations may be made without departing 
from the scope of the following claims. 

I claim: 
1. The method of making stainless steel wire having 

high torsional properties, good ductility and high tensile 
strength which comprises providing an elongated 
austenitic stainless steel member containing 17 to 20% 
chromium, 7 to 10% nickel and .03 to .70% carbon, cold 
drawing said member to reduce its cross sectional area 
between 30 and 75%, then stress relieving said drawn 
member at a temperature of between 850 and 1200° F., 
then cold drawing said member to reduce its cross sec 
tional area at least 40% with the total reduction being 
at least 85% of the cross sectional area of the starting 
member. 

2. The method of making stainless steel wire accord 
ing to claim 1 including the step of stress relieving the 
member after the second drawing at a temperature be 
tween 859 and 1200° F. 

3. The method of claim 1 including the step of strand 
ing wires together after the second drawing step to 
produce a wire rope. 

4. The method of claim 3 including the step of stress 
relieving the wire rope at a temperature between 850 
and 1200° F. 
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5. Stainless steel Wire containing 17 to 20% chromium, 3,035,403 5/1962 Grimes et al. _________ 57—l45 
7 to 10% nickel and .03 to .70% carbon, said wire 3,070,871 1/1963 Ryckebosch. 
having a minimum tensile strength of 300,000 lbs. per 3,217,833 11/1965 Peterson 6t 31- -_- 57-466 XR 
sq. in. and capable of withstanding at least 25 twists in OTHER REFERENCES 
21 length of Wire 100 times the wire diameter. 

6. A fatigue resistant wire rope made of stainless steel Publication: E- H‘ Edwards c0" “How Edwards Wire 
Rope Is Made,” published June 1955. Original in group wires of claim 5. 
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