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UNITED STATES PATENT OFFICE. 
ALBERT DE DION AND GEORGES BOUTON, OF PUTEAUX, FRANCE. 

STE ALOY, 

No. 833,587. Specification of Letters Patent. Patened Row. 20, 1933. 

Application filed August 15, 1904, Serial No. 220,870. 

To all who, it vally concern. 
Beit known that we, ALBERT DE DION, 

entier,iii, ald GEORGES BouTON, engineer, 
tizens of the French Republic, residing at 
uteaux, Seine, France, have invented cer 
ain new and useful.Improvements in Steel 

ty 

tion. 
This invention has for its object an im 

proved steel containing nickel. 
It is known that steels containing nickel 

are distributed in three groups according to 
their microstructure. The first groupischar 
acterized by a pearlitic microstructure, the 
second one by a martensitic microstructure, and the third one by a polyhedrous micro 
structure. If to a containing nickel 
and having a pearlitic microstructure silicon 
in a proportion from 0.5 per cent. to two per 
cent. is added, the microstructure remains a 
pearlitic one; but the breaking load and the 
elastic limit is greatly increased, the stric 
tion, the lengthening, and the resistance to 
shocks being barely diminished. The fol 
lowing table compares, for instance, two 
types of these steels having a pearlitic micro 
structure and containing silicon with steeis 
containing the same proportion of nickel and 
of carbon, but which do not contain silicon, 
these steels having been assayed after an 
nealing at a temperature of 900 centigrade 
and slow cooling: & 

Breaking Carbon, Nickel. silicon. EEng E. 

0.50 2 percent. O 41 kios, v 30 kios. 
0.50 2per cent. 1.5 90 kilos. 65 kios, 
U.800 2per cent. 0. 90 kilos. 45 kios. 
0.800 3 per cent. 5 25 kilos. i. 75 kilos. 

If to a steel having a martensitic micro 
structure silicon in a proportion from 0.5 per 

ieces, of which the following is a specifica 

cent, to three per cent, is added, the micro 
structure remains a martensitic one; but the 
breaking load and elastic limit is increased 
more than with the steels having a pearitic 
microstructure, the fragility of the steel be 
ing not increased. Some of these steels have 
a breaking load which has not been obtained 
hitherto. 

silicon. Breaking Elastie Carbon. Eickel. load. limit. 

0.50 2 1.5 O 40 
0.120 15 t 90 55 

These steels are particularly suitable for 
the manufacture of mechanical pieces, shafts, 
gearings, &c., and principally for springs, 
axles, spindles, and in the main for all pieces 
for which a high elastic limit and a great re- 6 
sistance to shocks are required. 
The silicon may be added by means offer 

rosilicon or by silicon obtained in an elec 
trical furnace and may be made in a furnace 
of any convenient kind-Martin's furnace or 
others. 
Having thus described and ascertained the nature of our invention and in what manner 

the same may be performed, we deciare that 
what we claim is 
As a new articie of manufacture, a steel 

containing nickel, and an amount of silico). 
in the proportion of 0.5 to three per cent. With. 
respect to the steel. 
in testimony whereof we have hereunto 

set our hands in presence of two Subscribing 
witnesses. 

ALBERT DE DION. 
GEORGES BOUTON. 

Witnesses: 
HANSON C. Cox.E, 
PIERRE LEASO. 
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