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The present invention relates to addition agents for use 
in the manufacture of steel. More particularly, the present 
invention relates to a tungsten-containing addition agent 
which is rapidly dissolved in molten steel and which pro 
vides high recoveries of tungsten. 
Up to the present, tungsten addition agents have been 

made mostly as ferrotungsten alloy containing from 78 
82% tungsten and such material has been generally added 
to steel baths in the form of particles sized on the order 
of 4 inch. While ferrotungsten alloy used in this manner 
provides certain advantages, the solution times required 
and concurrent decrease in the bath temperature are 
drawbacks which limit the effectiveness of this material. 

It is therefore an object of the present invention to 
provide a tungsten addition agent which is rapidly soluble 
in molten steel. 

It is another object of the present invention to provide 
a tungsten addition agent which does not cause an exces 
sive decrease in the temperature of the steel bath in which 
it is used. 

It is a further object of the present invention to pro 
vide a tungsten addition agent for use in the manufacture 
of steel which provides high tungsten recoveries. 

Other objects will be apparent from the following de 
scription and claims. 
An addition agent in accordance with the present in 

vention is a pressed mixture of tungsten powder and iron 
powder containing at least about 15% iron by weight and 
at least about 50% tungsten by weight. 

In the preparation of the addition agent of the present 
invention iron powder, the predominant proportion being 
sized from 48 to 200 mesh, is blended with tungsten pow 
der of which the predominant proportion is sized 100 to 
10 microns. 
The indicated sizing of the iron and tungsten powder 

is important in order to provide a product having the de 
sired structure hereinafter described. 
The proportions of iron and tungsten in the mixture 

are also important for the purpose of providing suitable 
handling strength and density. The preferred ranges for 
iron and tungsten are 15-35% and 65-85%, respectively. 
When a suitable blended mixture of iron and tungsten 

powder is provided in accordance with the present inven 
tion, the mixture is pressed by powder metallurgical tech 
niques into convenient forms having a density of between 
50 and 75% of the maximum theoretical density of the 
mixture. For example the mixture can be pressed into 
pellets using conventional steel dies. With a mixture con 
taining 20% iron (sized mostly 48 mesh with some finer 
particles) and 80% W (sized 10-50 microns), a pressure 
of 4000 p.s. i. can be used to form 3%' diameter pellets 
which are sponge-like in structure and have a suitable density. 
The article formed in the foregoing manner is character 

ized by a structure and density and strength characteristics 
which substantially improve its effectiveness as an addi 
tion agent. 
For example, the structure of the compressed iron 

tungsten mixture is porous and comprises a matrix of 
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iron in which the tungsten particles, in substantially their 
original size and shape, are embedded. That is to say, the 
tungsten powder is effectively densified without signifi 
cantly affecting the sizing of the powder. Consequently, 
upon addition to molten steel, the fine tungsten particles 
are released and dissolve rapidly while the losses ordi 
narily encountered with tungsten powder additions are 
avoided. Also, the density of the compressed iron- tung 
sten mixture of this invention is such that it does not sink 
rapidly but descends through a molten steel bath at a 
convenient and effective rate. 

In a further embodiment of the present invention, the 
pressed articles formed in the foregoing manner are sin 
tered during or after pressing so as to provide increased 
handling strength. 
The sintering temperature and time used is such that 

the density of the pressed article is not increased outside 
of the aforementioned range. 
By way of example, with a pellet (20% Fe, 80% W) 

pressed from a mixture (Fe sized 48-200 mesh; W sized 
10-50 microns) at a pressure of 4000 p.s. i., sintering at a 
temperature of 1400° C. for 15 minutes provides an ad 
dition agent having the desired structure, excellent han 
dling strength and satisfactory density. 
The following examples will further illustrate the pres 

ent invention. 
Example I 

A 50 gram blended mixture of tungsten powder and 
iron powder was prepared. The tungsten, 80% of the 
mixture, was sized 10-50 microns and the iron, 20% of 
the mixture, was sized 48-200 mesh. 

Pellets (0.253 in. x 0.387 in. diameter) were produced 
by pressing in dies at 4000 p.s. i. After pressing the pellets 
were sintered in a tungsten boat at 1400° C. for 15 min 
utes. The resulting articles had a density of 8.63 g/cc. 

Example II 
The same procedure was used as in Example I except 

that the mixture was 50% W, 50% Fe. The articles ob 
tained had a density of 6.9 g/cc. 

Example III 
A 250 lb. blended mixture of tungsten powder and iron 

powder was prepared. The tungsten, 80% of the mixture, 
was sized 10-50 microns and the iron, 20% of the mix 
ture, was sized 48-200 mesh. 
The mixture was passed through 16 inch diameter rolls 

three times at a roll pressure of 19,000-26,000 lbs. per 
inch of roll face to provide a sheet product about /8 inch 
thick having a density of 10 g/cc. The sheet product was 
then sintered at 1350° C. for about 4 hours in a Globar 
furnace. The density of the sintered material was about 
10 g/cc. 

Example IV 
Example V 

The same procedure as in Example III was followed 
with a 50% W, 50% Fe mixture except that 4 roll passes 
were made. 
The density of the sheet material was 8.2 g/cc. and 

the density of the sintered material was about 8.3 g/cc. 
The materials of Example III (80% W, 20%. Fe) and 

Example IV (50% W, 20% Fe) were crushed to 4 inch 
x D and used to make 1% tungsten additions to 100 lb. 
heats of AISI 1020 steels at 1600 C. 

Similarly sized standard ferrotungsten (79.18% W) and 
ferrotungsten (30.43% W) were also tested in the same 
manner to provide a comparison. The results are shown 
in Table I. 



TABLE I 

Solution Temp. Percent 
Addition Agent Time, Drop, W. Re 

seconds o C. covery 

Standard (79.18% W) ferrotungsten- 38 14 94 
30% ferrotungsten.------------------ 60 29 93 
80% W, 20% Fe. (Example III).----- 21 7 87 

30 14 82 50% W, 50% Fe. (Example IV).------ 

As can be seen from the foregoing Table I, for compa 
rable tungsten additions, the material of the present inven 
tion gives substantially improved solution times and lower 
temperature drop in the steel bath. - 

In a further embodiment of the present invention, oxy 
gen-containing tungsten powder is used in mixture with 
iron powder and carbon. - 
The oxygen content of the tungsten powder should 

range from 0.15 to 0.25% and material of this type can 
be readily obtained by controlled reduction of tungsten 
oxide. 

With tungsten material of this type in a pressed, blend 
ed: mixture with iron and at least the stoichiometric 
amount of carbon for forming CO, the solution time is 
significantly decreased and tungsten recoveries are im 
proved. This occurs due to the formation and evolution 
of carbon monoxide gas, upon reaction of the contained 
oxygen and carbon. 
Although the foregoing description has referred spe 

cifically to the use of iron powder, nickel powder can be 
substituted for all or part of the iron. 
The mesh sizes referred to herein are Tyler Standard 

Series. 
What is claimed is: 
1. As an alloy addition agent, a pressed mixture of 

elemental tungsten powder and elemental iron powder 
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about 20 to 50% iron having a density between 50 and 
75% of the theoretical density of the mixture and char 
acterized by having an iron matrix in which the tungsten 
powder particles, in substantially their original size and 
shape, are embedded, the original particle sizing of the 
iron powder being substantially from about 48 to 200 
mesh and the original sizing of the tungsten powder being 
substantially 10 to 50 microns. 

2. An addition agent in accordance with claim 1 con 
sisting essentially of about 80% tungsten and about 20% 
TO. . . 

3. An addition agent in accordance with claim 1 con 
sisting essentially of about 50% tungsten and about 50% 
1O. 

4. An addition agent in accordance with claim 1 in 
which the tungsten powder has an oxygen content of from 
about 0.10 to 0.25% and in which carbon is included in at 
least the stoichiometric amount to combine with said 
oxygen to form carbon monoxide. 

5. An addition agent in accordance with claim 1 where 
in the original particle sizing of the iron powder is sub 
stantially all in the range of 48 to 200 mesh and the orig 
inal sizing of the tungsten powder is substantially all in 
the range of 10 to 50 microns. 
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