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METHOD OF PRODUCING MOLYBDENUM-BEARING IRON L

. No Dxa.wing. Applicé.tion filed November

The invention relates to a novel and useful
method of producing - molybdenum-bear-
ing pig iron, and therefrom producing ‘mo-
Iybdenum alloy grey, ‘white, malleable and

& semi-steel castmgs. = - o

‘The objects and advantages of my inyen-
tion are stated hereinafter in part and in
part will become obvious herefrom to those
skilled in the art, or may be ascertained

1@ through practicing the inyvention. - = -
" The invention consists in the novel steps,
sequence of steps, processes and procedures

" hereinafter disclosed and-exemplified by a

 full description of the present preferred

b practice thereof. S R
" The invention is directed primarily to pro-
ducing a molybdenum-bearing pig iron, and
usually the product will be a low-percent-

_ age of low grade molybdenum-bearing pig

2 jron. Such a molybdenum-bearing pig iron
has inherent properties and advantages of
great direct value in the arts. This prod-
uct of my process,

_ ingly efficient and satisfactory material suit-

25 gble for usein making the go-called hot-metal
alloy iron additions in the manufacture of
molybdenum steel. .~~~

Another very important use and availabil-

ity of this molybdenum-bearing pig iron

30 of my invention is inthe further process

of producing grey, white, malleable ‘and

semi-steel castings from metal melted in the-

cupola furnace. :

~ Referring now in detail to the present pre-

35 ferred manner of practicing my process; and

having in view primarily the production -of

the molybdenum-bearing pig iron, T use a

proportional quantity of a molybdenum com-

~ pound as an ingredient of the blast furnace

40 charge to give the desired percentage of mo-

lybdenum in the pig iron, and subject it with

the remainder of the charge to the smelting

operation, whereby practically the entire

_ molybdenum content of the charge is intro-
48 Juced as an alloy into the pig iron. :

Various molybdenum compounds may be

employed in my process, as may be found con-

venient or desirable, such as molybdenum ox-

- ide, calcium molybdate, or molybdenum sul-

56 fde. If desired, there may be added to an

for example, is an exceed-
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ordinary blast furnace chérg,e sufficient ‘of *

the molybdenum compound of known metal-
lic content to secure the desired or’predeter-
mine percentage of molybdenum in’the pig

iron, as for example, to introduce four pounds

of molybdenum for every one hundred
pounds of iron contained in the -charge. In
view of the continuous operation and peri-
odic charging the blast furnace with prede-

termined quantities of the charging mate-

rials, the molybdenum: bearing eompound,
in predetermined amount, may be included
with any one
percentage of molybdenum obtained in the
pig iron will be found practically equivalent
to the predetermined percentage introduced
into the furnace charge. =~ o

The molybdenum-containing compound in-
troduced into the blast furnace charge-in the
manner described or any other suitable man-
ner during the operation goes down through
the furnace with the other ingredients of the
charge and is progressively subjected to the
smelting or reducing operation of the fur-
‘nace. As the surface operation proceeds and
the charge materials are subjected to the
gradually increasing temperatures and prog-

ress to a state of complete fusibility, the mo-

lybdenum is released from its compound and.

is absorbed practically completely into the
liquid iron as.a permanent alloy thereof in
the predetermined percentage proportion.” 1
do not wish to be bound by any definite theory
of the alloying process which proceeds con-
currently with the blast furnace operation,
but it would appear that due to the relative-

o
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of the charging materials. The

75

1y low affinity of molybdenumfor oxygen, and -

possibly due to the presence of powerful ré-

dncing agents, and the gradual and:progres- .

sive’ temperature . increase downwardly
‘through the furnace, the‘molybdenum either
directly ‘or indirectly is completely reduced
to the metallic state,-and absorption’ thereof
by the iron is insured, even at the tempera-

tures prevailing in the blast furnace. In any 1

‘event, substantlally the entire molybdenum -

content -of the molybdenum bearing: com-

pound - introduced - into the charge will be

transmitted as an alloy into the pig iron.
The low percentage molybdenum pig-iren
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of my invention possesses the advantages,
among others, that it has a relatively low
melting point, as compared with ferro-mo-
lybdenum. By reason of its low melting
point, it lends itself most flexibly to the man-
ufacture of alloy iron and steel, even at rela-
tively low temperatures. Furthermore, it
carries no molybdenum, and probably no
other, carbon compounds which are not disso-
ciable at ordinary steel or iron furnace tem-
peratures. o : .

In producing molybdenum bearing steel,

the pig iron of my invention may be run in. -

the molten state from the blast furnace and
be mixed with the molten metal in the steel

- making furnace to produce a steel containing
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the desired or predetermined percentage of
molybdenum alloy. This iron also provides
a:molybdenum alloying agent which contains
a very low percentage of impurities and
which requires no reducing action to effect the
desired percentage alloy.

- The molybdenum pig iron of my invention
likewise provides a most excellent and suita-
ble material for addition to the charge of the
cupola. furnace to produce a desired molyb-
denum alloy for casting. Tt may be infro-
duced as a. part of the original charge of the
cupola furnace in such relative proportion
as to effect the desired percentage alloy of
molybdenum in the product from the cupola
furnace. Tt insures uniform distribution of

the alloy throughout the product and with-

out the 1ntroduction of any harmful impuri-
ties whereby castings made from such alloy
iron are of very superior quality and purity.
Should it be desired, the molybdenum pig
iron may be melted in a separate cupola, and
the molten molybdenum-bearing pig iron
therefrom be added in desired proportion to
the output of a cupola which is melting ordi-
nary iron to effect the desired alloy.

Alloy additions to iron produced from
cupola melting are sometimes made in the
cupola ladle before pouring the castings.
This practice is not productive of the best or
most uniform results and this is especially
the case with high-temperature melting met-

als, such as molybdenum or ferro-molybde-

num. - Molybdenum-bearing pig iron has a
relatively low melting temperature and by
adding it to the usual charge of the cupola
furnace, a uniform distribution of this alloy-

ing agent insures uniform distribution of the -

alloy- throughout. the molten iron, and with-
out the introduction of any harm#ul impuri-

ties, there results a superior molybdenum -
-alloyiron for casting. :

It will be understood that va-riationsymay
be made from the details of my: process as
herein-exemplarily disclosed without depart-

ing from the prineiples of the invention and.

without sacrificing the chief advantages
thereof. It will be understood also that the
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ient term to designate the product of a blast

furnace irrespective of whether-it is molten -

or has solidified, one of the characteristics of

the molybdenum-bearing iron of my inven-

tion being that it is fusible at the usual steel

and iron furnace temperatures. '
What I claim is:+— :

1. The process of producing molybdenum‘

containing cast iron which comprises melting

“together iron and a molybdenum bearing

alloy having a melting point so that it will
melt at substantially the same time as the
iron and a molybdenum content such that the
desired percentage of molybdenum is sub-
stantially uniformly distributed throughout
the cast product. : S

2. The process of producing molybdenum
containing cast iron which comprises melting
together iron and a molybdenum bearing cast
iron, the molybdenum’ content of which-is
such that it has a melting point whereby it
will melt at the same time as the iron and the
cast product will contain the desired per-
centage of molybdenum. o

3. The process of producing molybdenum
containing cast iron which comprises melt-
ing iron and an iron having a molybdenum
content such that their melting points are rel-
atively close and causing -them to intermix
in the molten state that the resultant castings
will contain the desire :
denum. o _

4. The process of producing molybdenum
containing cast iron which comprises melting
non-molybdenum bearing iron and separately

melting a molybdenum bearing cast iron and

mixing the two molten substances in such
proportions that the resultant castings will
contain the desired percentage of molybde-
num. - ST .

5. The process of producing molybdenum
containing cast iron which comprises melting

non-molybdenum bearing iron and separate-
ly melting a casting iron having a relatively -

low molybdenum content and a melting point
relatively close to-that of the iron, and mix-
Ing the two molten substances in such pro-
portions that the resultant castings will con-
tain the desired percentage of molybdenum.
. In testimony whereof, I have signed. my
name to-this specification.

ALAN KISSOCK.

term “pig iron” is used herein as a conven- _

70

80

85

90

05

percentage of molyb- -

100

105

110

120

125

130



