- Patented Aug. 6, 1940

UNITED STATES

2,210,309

PATENT OFFICE

2,210,309

IRON ALLOY

SUITABLE FOR ELECTRICAL
RESISTANCES

Thomas Swinden, Sheffield, England, assignor to
. Kemet Laboratories Company, Inc., a corpora-

tion of New "York

‘Neo Drawing.

Application June 5, 1937, Serial

No. 146,613. In Great Britain June 8, 1936

1 Claim.

This invention relates to iron alloys which are
especially suitable for the manufacture of elec-
trical resistances.

1t is known that various alloys of iron, alumin-

5 jum and carbon, with or without other metals
such as chromium for example, are suitable for
electrical resistance -elements provided that the
carbon content be very low, for instance below
0.05%. It is, however, a matter of expense and

10 practical difficulty to maintain the carbon con-
tent sufficiently low to ensure that the resistance
will withstand high temperatures for a consid-
erable period of time. It has been found that
during annealing of the wire for further draw-

15 ing, for instance, the carbon content may be
raised from 0.05% to 0.1% or 0.15% by carbu-
rization, the carbon originating in the lubricant
ordinarily used in wire drawing. '

According to the present invention, it is found

20 that the addition of columbium (niobium) in an
amount of at least six times the carbon percent-
age, but less than 5% in all, considerably im-
proves the life of iron-chromium-aluminium al-
loys when used for the purpose of electrical re-

26 gistance wire exposed to high temperature, not-

withstanding that the carbon content after

drawing and annealing may lie between the lim-

its of about 0.1% and 1%. The columbium

(niobium) may be wholly or partially replaced

if desired by the element fantalum, the propor-
tions of the said element being related to the

carbon confent, and being preferably at least 10

times the carbon, but less than 5%. i

a5 The range of constituents contemplated is:

30

(CL. 201—76) ,

Chromium, 6% to 30% and preferably 6% to 20%
Aluminum, 3% to 12%
Carbon, 0.3% to 1% and preferably to-0.5%

and suitable additions of one or both of the other
elemenfs mentioned.

The effects of these elements are approxi-
mately additive and when more than one is used,
the preferred minimum amounts will be de-
termined according to the following formula:

o,Chb (Nb) , % Ta
6 10

= 97, carbon

It is preferred that the excess of the columbium
(niobium) and tantalum above the minima
specified should not exceed 2%. Certain impuri-
ties may be present and I have found for in-
stance that the presence of up to say 0.75% man-
ganese and up to say 6.30% silicon does not have
any detrimental effect.

I declare that what I claim is: -

Electrical resistance element composed of an
alloy wire containing chromium 6% to 30%;
aluminum 3% to 12%; carbon in a percentage
sufficient detrimentally to affect the life of the

element and between about 0.1% and 1%; and-

the balance principally iron and an effective
amount of at least one element selected from the
group consisting of columbium and tantalum,
such amount being less than 5% but sufficient to
overcome the detrimental effects of the carbon
and being at least enough to satisfy the equation:

%GCb+7—°1% =07, carbon
THOMAS SWINDEN.
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