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To all whom it may concerwn: - |

Beitknownthat I, FRANK J. TONE, of Niag-
ara Falls, Niagara county, New York, have
invented a new and useful Improvement in
the Manufacture of Iron and Steel, of which

‘the following is a full, clear, and exact de-

scription. _-

I have discovered that the manufacture of
iron and steel can be greatly improved by
the addition to the molten metal of metal-

lic silicon instead of using silicides of iron,.

carbon, &e. In the case of these stable sili-
cides silicon has satisfied a certain affinity
which it has for iron or for carbon, and
the combination of the two elements repre-
sents a certain amount of energy given up.
Silicon, however, has a much greater affinity
for oxygen than for carbon or iron, and when
either thesilicide of iron orof carbon isadded
to molten iron containing oxids—as, for ex-
ample, ferric oxid—the silicides are decom-
posed if the temperature is sufficiently high,
and the silicon thus freed unites with the
,In.order,
however, to set free the silicon from the sili-
cides, energy has been expended. Herein
lies the advantage in the use of metallic sili-
con in place of the silicides, that no energy

being necessary to free the silicon (it being
already free) it exerts the maximum reduc- |

1ng and superheating power and can be used
where in some cases the silicides remain pas-
sive and without effect. Take, for example,
the iron drawn from the ordinary foundry-
cupola. If silicide of carbon is added to the

~ ladle during tapping, the silicon of the sili-
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clde has not sufficient affinity for the iron or

1ts contained oxids to dissociate the silicide
and setiitself free, owing tothe comparatively
low temperature at which the cupola is com-
monly operated. If, on the other hand, we
add metallie silicon, it enters vigorously into

combination with the iron, reducing its oxids,

and the remainder combines to form silicides

~of iron, the reaction resulting in superheat-
Ing the metal.

The same is true in the use
of silicide of carbon in the steel-furnace to a

less degree on account of the higher tempera-

ture of operation. The action of the silicide
in the form of ferrosilicon differs from th

| metallie silicon even more radically than that

of silicide of carbon, the ferrosilicon carry-
ing a much lower content of silicon. When
added to steel in this dilute state, its oxidiz-
ing power is of necessity very low compared
with metallicsilicon. The action of metallic
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silicon therefore differs fundamentally from

that of the silicides and resembles more closely
that of metallicaluminium. Both when added

-to molten steel are powerful reducing agents,

Mo

the metal. Silicon, however, is the befter
reducing agent, for the reason that in form-

3
ing its normal oxid SiO, it takes up 1.14(“' ;<816)
times its own amount of oxygen. Alumini-
. . 3 X 16
um in forming Al,O, takes up 0.87 (2><27.4:)

-times i1ts own amount of oxygen. It is also

a superior superheating agent, as one gram
of silicon in forming its oxid generates 1.1
times as much heat as one gram of alumini-
um, and to these advantages may be added
the fact that the silicon, being added in sub-
stantially its elemental form, does not entail
the incorporations of the large amount of car-
bon and other elements which go with it when
it is added in the form of a silicide or other
compound.

In the practice of my inventicn in making
steel castings I add the silicon to the steel
preferably when the steel is tapped into the
ladle or poured into it from the furnace or
converter. The addition can be made by

‘breaking the silicon into small pieces and

placing it in the ladle before or during the
act of pouring. It is possible to add the sili-
con by placing it in the mold in which the
steel is poured. A like manner of adding the
silicon may be adopted when it is added in the
manufacture of steel ingots. The silicon is
also useful in the manufacture of iron cast-
ings, in which the low temperature at which
1t combines with the iron gives it many ad-

vantages over the use of carbid of silicon or
Thus although it has hitherto

ferrosilicon.

been considered impossible to incorporate
silicon in cast-iron by placing ferrosilicon or
silicon carbid in the ladle into which theiron
atof | is poured such procedure is quite feasible
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and both react with the oxids to superheat
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2

where silicon is used, for even at the low tem-
perature at which the iron comes from the
cupola it will readily take up the silicon. 1
have found the following proportions desir-
able, although those skilled in the art will be
able to modify these proportions in order to

- suit the particular material and the purpose

- IO

for which the addition is made.
In making steel castings from open-hearth
steel I may add one-quarter of one per cent.

of silicon, which will impart to the steel great |

flnidity and enable it to flow quietly into the

- mold without the formation of bubbles or

blow-holes. In making iron castings I may

add with advantage to the iron in the ladle
one-half of one per cent. of silicon, thee

fect

casting, and one which is soft and can be

708,941

of which is to inerease the percentage of
oraphiticcarbonintheiron,to makeasounder
readily machined. 20

I claim—

As an improvement in the art of making -
iron and steel, the improvement which con-
sists in adding to molten iron or steel silicon
in its elemental form; substantially as de-
scribed.

In testimony whereof I have hereunto set
my hand.

| FRANK J. TONL.
“Witnesses:
H. M. CORWIN,
L.. M. REDMAN.
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