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‘STEEL ALLOY.

To all whom it may concernz’ ~

Be it known that I, WiLLiaMm BEARDMORE,
a subject of the King of Great Britain, re-
siding at'Parkhead Forge Rolling Mills and
Steel Works, Glasgow, Scotland, have in-
vented certain new and useful Improvements
in Steel Alloys, of which the following is a
specification. :

*» " This invention relates to tlte manufacture
10 of steel, the chief object being to provide
a steel alloy or composition for use more par-
ticularly in making armor plates and gun
tubes, and: to obtain the requisite properties
which are desirable in steel intended for
15 these purposes by using only a compara-

tively small percentage of carbon.

According to this inivention the steel be-

sides having a low percentage of carbon con-
tains metallic constituents other than" fer-
20 rite, which constituents are of such a char-

acter and are used in such proportions that
the strength and toughness of the steel are

afforded by the solution of the said constitu- -
ents in/ the ferrite. The proportion of car--
25 bon in'the steel is so low that the hardening

carbon formed on heating the steel above the
first critical point. Ac, (but not above the
second critical point Ac,) has little effect
_upon the toughness. Thé carbon should not
30 exceed .25 per cent. The most important of
the metallic constituents I employ are molyb-
“denum and nickel. .. - , )

The composition of a steel which I.have

found satisfactory is. as follows:—carbon
35 -0.15 to 0.25 per cent., molybdenum. 1.00 to

2.00 per cent., nickel 5.00 to 7.00, per cent.,
tungsten not exceeding 3.00 per cent., man-
ganese not exceeding 0.70 per cent. . In ad-
dition-to the above stated constituents the

40 steel would contain some small percentage |-

of sulfur and phosphorus which however
should of course be as small as possible:

_Steel of a composition similar to that

above stated is suitable not only in the man-
45 ufacture of gun tubes and armor plates but
also for certain classes of armor and shields

for small guns. Owing, however, to the un- |
usually. low percentage of carbon, the steel

does not harden by mere quenching when.
50 hot, sufficiently to impart to it a face of the
extreme hardness necessary for the purpose

above mentioned, and the steel must there-

{

| fore be.sﬁbjected to a process of cementa-

tion. Not until after the steel has had its
face cemented and differentially hardened
does it possess the requisite extremme face
hardness. , '

By suitably regulating the degree and ex-

tent of differential treatment to-which the.

steel plates may be subjected, it is possible
to secure great hardness in some parts while
retaining at other parts a ductile and tough
condition.’ In the case of armor plates the

qualities possessed by the steel enable them

after .cementation to resist the penetration

" Patented Oct. 31,-1911.
Application filed December 5, 1910. Serial No. 595,721.
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of modern capped projectiles and at the .

same time to resist the racking action of the
projectiles, particularly in the case of plates
of less thickness than the caliber of the guns
used in attacking them.  In the case of steel
for gun tubes, an increased resistance to
bursting or cracking of the tube by the shock
of discharge is obtained. |,

What I claim and desire to secure by Let-
ters Patent of the United States is:—

1. Steel for use in the manufacture of ar-
mor plates, containing in addition to the
usual ferrite, a percentage of carbon not ex-
ceeding .25, and molybdenum and nickel in
proportions sufficient to compensate for the
deficiency in the strength and toughness of
{:)he steel due to, the low percentage of car-

OI. o :

2. Steel for use in the manufacture of ar-
mor plates, . containing, in addition to the
usnal ferrite, a percentage of carbon not ex-
ceeding .25, and molybdenum, nickel, and
tungsten, in proportions sufficient to com-
pensate for the deficiency in the strength
and toughness of the steel due to the low
percentage of carbon. ,

3. Steel for use in the manufacture of ar-
mor plates, comprising, in addition to_ the
usual ferrite, .15 to .25 per cent. of carbon,
1.00 to 2.00 per cent. of molybdenum, 5.00 to
7.00 per cent. of nickel, tungsten not exceed-

' ing 8.00 per cent., and manganese not exceed-

ing 0.70 per cent. _ .
In testimony whereof I affix my signature
in presence of two witnesses. :
A WM. BEARDMORE.
Witnesses: ‘

A. M. MircmELL,
Harmon (). Anvwew
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