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UNITED STATES
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ALLOY OF IRON AND_TITANI'UM.

BPECIFICATION formmg part of Letters Patent No, 721, 467, dated February 24, 1908.

Appheatwu filed Outobsr 30, 1902, Serml No. 129 402,

(No specimens.)

To all whom it may concermn: _

Be it known that I, AUGUSTE J. R0OSSI, a
citizen of the United States, and a resident of
the borough of Manhattan, city of New York,
county of New York, and State of New York,
have invented a certain new and useful Com-
pound or Alloy of Iron and Titanium, of
which the following is a specification.

The object of my present invention is the
production as a new article of an alloy or
compound of iron and titanium containing
novel proportions of titanium, whereby is 1m-
parted to the alloy or compound qualities and
capacities hitherto unpossessed by alloys of
this class—to wit,the possession of atinanium

factor or element in such preponderance as
to render the same industrially important

for various purposes, while nevertheless fusi-
ble under ordinary temperatures sufficient to
melt iron or steel, whereby the said com-
pound is utilizable for the seasoning with

titanium of ordinary iron or steel with uni-

formity, ease, and the certainty of securing
a homogeneous product, and such seasoning,
so far as the iron-founder is concerned, be-
comes attainable by the use of my said novel
compound without disturbing the usual con-

- ditions or procedures with which the average
- workman is now familiar-. e., without any
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special or novel preparation or manipulation
by him of ingredients or treatment thereof
with any more than the present ordinary
skill of his ealling involved in, say, the famil-
iar mixing of different grades of pig-iron in
the cupola or in operations involving the
production of stbel in the converter or open

hearth.

Thavediscovered that the alloysof fitaniam

~and iron for which United States Letters Pat-
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ent No. 609,466 were granted to me August 23,

1898,and which alloysarecharacterized ascon-

taining notlessthan five percent. of titanium,

are praemeally infusible per seunder the ordi-

nary temperatures sufficient to melt 1ron or
steel, and that in those cases in which my said
last-mentioned alloysare employed for season-
ing iron with titanium the latter becomes in-
corporated in the resulting product by dis-
solving at the temperatures mentioned in the

bath of molten iron or in contaet with it,
analogously to the way in which platinum |

| (likewise infusible per se at such tempera-

tures) is known to dissolve in a bath eof mol-

ten iron or to fuse in contact withit, whereby

{ may be produced anironcontaining platmum

Therefore in order to insure success in the
seasoning or titanizing of iron by the use
of my said alloys containing above five per

cent. of titanium, and likewise the desired

homogeneity of the product, these alloys must
preliminarily be reduced to the powdered
state, or at least broken into small frag-
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ments, thus sometimes involving undesirable

expense owing to their hard and refractory

character, or, again, in certain cases—as, for
instance, when Operatmﬂ' in the ladle-—stir-
ring of the mixture becomeslikewise requisite,

all of which necessitates special preparation
and treatment by the workman, involving

‘some inconvenience, the exercise of perhaps
‘more than his usual skill and attention, and

thus more or less also undesirable expense,

and this is especially the case when the op-
erations involved are conducted upon mod-
erate amounts of metal in the smaller foun-
dries and plants. One of the causes contrib-
uting to render these manipulations neces-
sary under the circumstances mentioned con-
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sists, doubtless, in the comparatively low spe-

cific gravity of the alloy of iron and titanium

8o

when high in percentage of titaniam, the spe- -

cific gravity of titanium being, for instance,
4.90, of an alloy containing ten per ¢

7.78.
My present invention compnses as 1138 es-

sential characteristic the production of an al-

loy of iron and titanium containing the lat-
ter in what my recent experiments a,nd di1s-

coveries have demonstrated to be the re-
quired proportions for the purposes men-

cent. of
t1ta,n1um 5.60, of cast-iron seven and of iron

Q0.

tioned—that is to say, in excess of two and

not to exceed five per centum of titanium.

This new alloy I designate my ‘‘special titanic

pig.” This I produce by processes described
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in my pending application for Letters Patent .
of the United States which have been recently

allowed to me, Serial No. 96,453, filed March

3, 1902, viz: I produce my said novel alloy
or compound by supporting a mixtare of in-
gredients containing such proportions of ti-
tamc acid, of iron.or of iron oxids, and of
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carbon as to result in a pig-iron having the

requisite proportion of titanium, asaforesaid,

and subjeecting the mixture until the requisite
reactions have been thereby accomplished to
the intense heat produced by the electric cur-
rent—say a heat of 3,500° Fahrenbeit—and
it will be understood that the titanic acid in
the mixture above referred to may be intro-
duced in any convenient form-—as, for in-

stance, as contained in tl‘rmnferous Iron ore

or as rutile.

Any form of electrical device capable of
producing the results described may be em-
ployed—as, for instance, a Siemens farnace

of the type described as early as 1879—or I

have, for instance, used successfally for this
purpose a graphite furnace or crucible prop-
erly insulated by an outside lining of refrac-
tory materials, such as magnesia bricks or
the like, properly secured by means of tie-

‘rods, buckstaves, and the like, the cruecible

being properly connected with one of the
poles of the current by means-of bus-bars,
cables, or the like. Into this erucible was
charged the mixture referred to, a more spe-
cifie illustration of which will be given pres-
ently. Over this charge I lowered a large
carbon or bunch eof carbons constituting the
anode properly connected with the positive
pole of the current, the said anode being so
disposed as to admit of its being gradually
raised orlowered by any convenient mechan-
ism for accomplishing that purpose. Thecur-
rent being turned on was passed through the
materials to bereduced. The anode being of
smallerdiameter than the aperture of the cru-
cible, additions could be made to the charge
from time to time as the reduction proceeded
and the level of the mixturesank in the eru-
cible. After the charge, with its additions,
has been sufficiently expased to the action of
the current and the resulting high tempera-
tures my new alloy or special titanie pig is
cast into proper molds through a suitable
opening provided at the bottom of the crueci-
ble and the slag run -out thereafter analo-
gously to the similar practice involved in the
production of pig-iron in cupolas and blast-
furnaces, afterwhich the crucible or furnace
is charged again as before and the operation
repeated indefinitely. I have successfully

produced my said special titanie pig by using
as one of the ingredients of the charge titan-

iferous iron ore containing on an average ti-
tanic acid, fifteen; oxid of iron, eighty; silica,
2.50;alumina,l.50; magnesia,one;lime,trace;
phosphorus, 0.017; sulfur, 0.045 per cent.
As this ore, howéver, contained nine per
cent. titanium, being too large a percentage
for the purpose of producing the special ti-
tanic pig, I added in this instance a proper
proportion of another non-titaniferous iron
orecontainingsilica,5.90; oxid of iron, eighty-
five; alumina, 3.50; lime,3.060; magnesia,1.90;
sulfm 0.052; phOSphOl‘US, 0.07 per cent. As |
the tltamferous ore in this instance contained |
fifty-six per cent. iron and nine per ¢ent. tita-
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niaum and the non-titaniferous ore contained
fifty-six per ecent. iron and no titanium, I
mixed one hundred pounds of the fm‘mel‘and
two hundred and thirty pounds of the latter
with the expectation of securing by the proc-
ess above described and after allowing for
losses,unavoidable in all metallurgical opera-
tions, a resulting pig containing some foun
per cent. of titanium—say, them"etleally, 4.30

per cent., including carbon and silicon, in the

pig-metal. The said ores properly pulver
ized were mixed with the requisite quantity
of carbon, preferably in the form of charcoal
powder, necessary to secure the reduction of
the oxids of iron and titanium, or, say, about
sixty - five pounds of chm*coal and were

charged into the crucible or electrlc furnace,

as above described, with about ten pounds of
caustic [ime a,dded to the mixture, in lien of

~which I might hclVe added its equwalenb in

limestone.

The resulting pig metal pmdueed by the
treatment of the aforesaid mixture by the
process above described contained silicon,
1.90; titanium, 4.09; carbon, 5.26; iron by’
diffusion, 88.75-——t0tal, one hundred per cent.

It will be observed that instead of using in
admixture with the titaniferous ore an ore
free from titanium, asabove described, for the
purpose of Ieduemn‘ the percentage of bita-
nium in the mixture to the proper ﬁn'ure for

the purposes of my special titanic pig there
might with equally beneficial results be sub-

stituted for the non-titaniferous ores and in
the required proportions ordinary pig-iron

free from titanium.

As further illustrating the entire practica-
hility of regulating with cer tainty and exact-

-ness the perecntawe of titanium in the result-

g pig by proportioning the respective in-
wredzen tsof thecharge upon atheoretic basis,l

_Wlll add thatinsimilaroperationslhave found

that a mixture which would theoretically

yield a titanic pig containing 8.30 per cent.
titanium, treated asabove descnbed resulted

in a pig-iron containing 3.63 per cent. tita-

nium; also that on %11111].:11‘13? treating another

mixture which would theoretwally yvield a
titanic pig containing 4.38 per cent. titanium
I obtained 4.2S per cent. titanium in the pig,
and from another mixture which should have
vielded 2.8 per cent. titanium I obtained 2.65

‘per cent. in the resulting pig-iron.

My new alloy or specla,l titanic pig is now
ready to be used for the titanizing or season-

ing of iron containing no titanium,

Tt is manifest that shonld my special titanic
pig contain, say, less than two per cent. of
titanium it would prove scarcely available
for the purposes in hand on any industrially
economical basis, since, among other reasons,
too great a bulk thereof would be required to
produce the requisite seasoning, and I am
therefore of the opinion that it is preferable
in all instances that the percentage of tita-
ninm should be not less than four per cent.
The seasoning required is accomplished by
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imtroducing into the metal to be seasoned
while elther cold in the charge or in molten
condition the requisite proportion of my spe-
cial titaniferous pig which, among other
things, owing to its pereentawe of tltamum

as befme explained, will under the ordmdry
and usual temperatures required for the melt-
ing of iron employed in foundry-work aud
withoat preliminary treatment or other ma-

nipulation melt with the same facility as the .

ordinary non-titaniferous pig-iron with which
it 1S associated. |
T'o secure the required titanizing of iron,

for instance, my special titanic pig is charged

solid into the cupola and in its original aud
unbroken form as pigs or ingots, (the same
as any other pig-iron not titanic ,) together
with the pig-iron to be seasoned with t1tan1-
um, care being taken to regulate the quan-

tlby of the titanic pig aeeordmﬂ' to its per-

centage of titanium and the total massof the
mixture, so as to secure in the product the
irequired percentage of titanium. . The cupola
is then run in all respects in the ordinary
manner, including the employment of the
same tempemtureb as in the case of ordinary
iron, tapped as usual, the resulting product
flowing out into theordinary receiving-ladle,
from which the pouring-ladles are filled for
any purpose of casting whatsoever, or, if steel
is to be made, the contents of the cupola—

2. €., the molten titanized pig-iron—are run

directly into the converter. Again, if my
special titanice pig 1s desired to be used in the
open - hearth furnace it is in the required
quantity charged into that also, together with
the non -titanic pig-iron, and the mixture
treated in all respects according to the usual
practicesof suchfurnaces thesameas though
no titanic pig were being smelted.

I am aware that pig-iron produced from
titaniferous ores under such temperatures as
are attainable in the blast-furnace has been
claimed to contain sometimes some titaniums;
but the proportion of the latter thus attain-
able has been invariably very small, hardly
reaching afew hundredths of one per centum
more exceptlonally a few tenths, and when-
ever, and abnormally and fortuitously only,
such quantities as one, or even one and one-
half per cent. of titanium in iron have been

~observed in. the products of experimental

work or even of the blast-furnace, the pres-
ence thereof has been due not to the direct
reducing action of the carbon on the titanic
oxid, since carbon cannotat the temperatures
of the blast-furnace secure such reduction,

‘which requires the intense heat of a powerful
current, but to indirect causes, irregular, un-.

reliable, dependent upon special or acciden-

~ tal conditions, such as are uncontrollable by

the founder and which may often interfere
with the proper and regular running of the
furnace.

per centum and not more than
tum of the mass.

3

So far as I am informed, all efforts to in-
troduce pure metallic titanium into iron in
greater proportion than two per centum by
the treatment of. the ores in crucibles with-

out the use of the electric current have failed.

In fact, in manycases no trace of titanium has

been discoverable by analysis in the so-called
‘“titanic” product, and even when such a per--
centage has been supposed to have been ob-

served the analysis has shown that the tita-
nium was not present as pure metallic tita-
ninm, as in the case of my special titanic pig,

but in, combination with carbon and nitrogen

as nitrid or ecyano nitrid of titanium, being

products which have long previously been

mistaken for titanium, and the presence of
which tends further to demonstate that the

reduction of the oxid of titanium at tempera-
tures attainable in the crucible by a fire or

even in the blast-furnace is not due to a di-

‘rect action of carbon on the titanic oxid, but
to some special, accidental, uncontrollable,
uncertain, and unreliable conditions, it be-

ing notable that the percentage of titanium

in the ore thus treated has noinfluence what-

ever upon the amount of titanium thus for-
tuitously found in the resulting pig. On the
other hand, said Letters Patent of the United
States No. 609,466 were granted to me Au-
cust 23, 1898, for an article of manufacture
consisting of a ecompound of iron and tita-
nium containing iron in the proportion of not

‘less than ten per centum of the mass and t1-

tanium in not less than five per centum of
the mass. 1 do not wish, therefore, to be

understood as claiming as any part of the

invention hereby sought to be covered by
Letters Patent either of the aforesaid com-

pounds of iron and titanium in proportions
differing frowm those to which my present

claim is specifically limited, constituting a
novel article unproduced and unsuggested

so far as I am aware, prior to my invention

thereof and possessing the novel capacities

and qualities, as compared with previouscom-
pounds of -iron and titaniam, which I have

above pointed out.

Having described my 1nvent10n
claim as new, and desire to secure by Letters
Patent, is the following, viz:

Asanewarticleof manufactureacom pound

fusible under ordinary temperatures suffi--

cient to melt iron or steel, and characterized
by containing an important quantity of iron,
some carbon, and titanium in industrially 1im-

- portant proportions but fusible at the said

temperatures that is to say not less than two

Wltnesses
PraiLip C. PECK

G. G. MEASURES

five per cen-

AUGUSTE J. ROSSL.
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