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5 hardness in the stee] alloy containing them when

such alloy is subjected to g nitriding treatment,

No. 1,649,398, 1 have dis- -

manufacturge of nitrideq articles, such steel
alloys ‘containing g certain percentage of alumin-

of the elements chromium,

manganese, silicon, nickel, molybdenum, tung-
sten, vVahadium, titaniym and zirconium, the total
bercentage of the alloying elements other than
aluminiuym being limiteq to & maximum of 49,

elements ahove recited, other than aluminium,
are above 49, ang in which aluminium is Present
in g Proportion of from 05% to 2,09, Such
steels are characterizedq by superior mechanica}
qualities, particularly ag regards the core strength .-
and impact resistance, These alloys are easily

running as high as 2%

Accordingly, this invention comprises steel

alloys and nitride har

dened articles made there-

from which contain aluminjum in the Proportions
of from .5 to 2%, and from 4 to 89 of silicon,

manganese, nickel,
tungsten, vanadium,

chromium, molybdenum,
titanium or zirconium, -

either separately or in any desired combination,
and up to .79 carbon. In other words, the pro-

portion of either si
chromium, molybden

licon, manganese, nickel,
um, tungsten, vanadium,

titanium or zircomum may amount to between 4

v to 8% or any combination of these elements

elements other, than aluminium anqg carbon will

amount to from 4 to 89, 11 general, it is prefer-’

able to vary the broportion of aluminium directly
with relation to the total percentage of the other
alloying elements, When the totg] percentage of
such other alloying elements is around the lower

at or below about 1 % in order not to detract from
the mechanical properties and in particular the
Impact resistance of the product. .

Steel alloys according to the invention may
contain for example: ;

1. 0.30% carbon, 0.52% silicon, 1.16% man-

[

ganese, 2.92% nickel, 1.66% chromium, 038%

molybdenum and 0.909 aluminium. The Vickers
hardness of this steel alloy after 50 hours nitrid-
ing at 500° C. was 1114, <

2. 0.34% carbon, 0.329 silicon, 0.499% man-
ganese, 149 chromium, 1.84% nickel, 0.389
molybdenum and 1.2% aluminium, The Vickers
hardness after 96 hours at 500° . was 850.

I claim: .

1. An article of manufacture having a nitride

20

hardened surface and consisting of g steel alloy -

containing up to .79, of carbon, .5 to 29, of alu-
minjum and Jmore than 4% but not exceeding
about 8% of an element selected from the group
consisting of silicon, manganese, nickel, chro-
mium, molybdenum, tungsten, vanadium, titg-
nium and zirconium, with the balance substan-

. tially all iron.

2. An article of manufacture having a nitride

“hardened surface and consisting of g steel alloy

containing up to .79 of carbon, from .5 to 29
of aluminium and more than 49 but not exceed-
ing about 89 of a plurality of elements selected
from the group consisting of silicon, manganese,
nickel, chromium, molybdenum, tungsten, vana-
dium, titanium ang zirconium, with the balance
substantially all iron. :

3. An article of manufacture having g nitride
hardened surface and consisting of a steel alloy
containing up to 1% of carbon, .5 to 2% of alu-
minfum and more than 4% but not exceeding

about 8% of chromium, with the balance Spbstan-
tially all iron, ' :
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