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No Drawing. 

This invention relates to a method of pro 
ducing alloys and metallic compositions 
when one of the constituents of the alloy or 
compound is a metal having a relatively low 
volatilization point. 

It has been found heretofore that, in 
attempting to form alloys or metallic com 
positions where one of the elements of the 
product was a metal which possessed a 
comparatively low volatilization point such 
as, for example, the metals which are corn 
monly known as the alkaline earth metals, 
considerable difficulty was encountered in 
securing the desired chemical composition 
in the final product. When an alloy is de 
sired of nickel and barium and the barium 
added directly to the molten nickel, allow 
ance has had to be made heretofore for the 
barium which was usually lost through Sud 
den volatilization when heated suddenly to 
the temperature of the nickel. in fact, 
where only a small amount of the barium 
is required, it is practically impossible to 
obtain even an approximation of the desired 
constitution. Methods have been suggested 
in the past, such as enclosing the more vola 
tile metal in a sheath of the other constitu 
ent previous to being added to the molten 
metal, or adding the volatile metal at some 
point beneath the surface of the molten 
metal; but these methods have not proven to 
be of any great value, and do not reduce to 
any appreciable extent the loss of the vola 
tile metal which is usually incurred. 

It is an object of this invention to pro 
vide a more efficient process by which alloys 
and metallic compositions may be made 
when one or more of the constituents of the 
desired product has a comparatively low 
volatilization point. 

Briefly, the process consists in reducing 
the constituents initially to a finely divided 
state, and then uniting these minute particles 
to form a unitary mass. In effecting a 
union between the materials which are to 
form the composition various agencies may 
be employed. Those which have been found 
to be well suited for the carrying out of this 
invention are pressure, heat and a combina 
tion of both pressure and heat. 
methods will be hereinafter more fully con 
sidered. For the purpose of illustration an 
alloy composed of barium and nickel will be 
referred to. 
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The desired amount of barium and nickel 
is first Weighed out and reduced to a finely 
divided state. Since the volatile metal, 
barium, is likely to become oxidized during 
this operation due to its affinity for oxygen, 
it has been found desirable to carry out this 
reduction in such a manner that the forma 
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tion of any compound on the surface of the 
metallic particles may be avoided. Thus, 
for example, a vacuum may be used, or the 
material may be disintegrated in an oil bath. 
These two finely divided materials are mixed 
thoroughly, either by hand or by the more 
efficient method of mechanical mixing. A 
homogeneous composition having been ob 
tained, it is placed in a mold of any desired 
shape, which is composed, preferably, of a 
material which is chemically inert to nickel 
and barium. The next step is to cause the 
barium to assume a partially molten state, 
without allowing the metal to flow freely. 
This may be accomplished by exerting a 
sufficient pressure on the mixed material, or 
by increasing the temperature, or both. 
Where pressure alone is utilized, no great 
care is required in carrying out the process; 
the pressure being increased until a point is 
reached where the two metals tend to run to 
gether, and form a unitary mass. It will be 
readily seen that the amount of pressure will 
determine whether or not a true alloy is 
formed. Thus, for example, it is conceiv 
able that in proceeding in this manner a 
fraction of the mass might be converted into 
an alloy, while the remainder would be 
merely a homogeneous physical mixture of 
the two elements. 
Where the temperature is increased either 

with or without employing additional pres 
Sure, greater care must be taken in order 
that the desired alloy or composition will 
result, and no loss be sustained by the 
volatilization of one or both of the metallic 
constituents, In such a case the vapor ten 
sion of the two materials, barium and nickel 
must be taken into account, and an external 
vapor pressure created which will retard 
any tendency toward a passage of either of 
the materials from the liquid or solid state 
to the vapor state. It has been found de 
sirable to employ for this purpose an ex 
ternal phase composed of the vapor of the 
low volatilization point element at a pres 
sure at least equal to the vapor pressure 
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of said element at the temperature em 
ployed; in the case cited herein for example 
this external phase might consist of barium 
vapor. 
While nickel and barium have been more 

particularly referred to herein, it is to be 
understood that this invention is applicable 
to other metals, and alloys as well, which 
lend themselves readily to such a process. 
Although barium has been specifically 
chosen as the volatile material, the re 
mainder of the alkaline earth metals-cal 
cium and strontium, as well as magnesium 
may be very readily alloyed or combined 
with metals having higher volatilization 
points in accordance with this invention. 
What is claimed is: 
1. The method of forming an alloy com 

prising a plurality of metallic elements, one 
or more of said metallic elements having 
a comparatively low volatilization point 
which consists in reducing said metallic ele 
ments to a finely divided state, molding the 
mixture of the resulting particles in the 
presence of gas under sufficient pressure to 
blanket, the volatilization of the low vol 
atilization point element at the temperature 
employed and increasing the temperature 
to form an alloy. 

2. The method of forming an alloy com 
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prising a plurality of metallic elements, one 
or more of said metallic elements having 
a comparatively low volatilization point 
which consists in reducing said metallic ele 
ments to a finely divided state, molding the 
mixture of the resulting particles in the 
presence of a gas under sufficient pressure to 
blanket the volatilization of the low volatili 
Zation point element at the temperature em 
ployed, increasing the temperature and ex- 40 
erting mechanical pressure to form an alloy. 

3. The method of forming an alloy from 
one Ol' more metals of the alkaline earth 
group and nickel, which consists in reduc 
ing said elements to a finely divided state, 
mixing the resultant particles, and mold 
ing said particles under heat and pressure 
so as to cause said elements to form an 
alloy. 

4. The method of forming an alloy of 30 
nickel and barium, which consists in reduc 
ing the barium to a finely divided state 
under conditions in which it will not oxi 
dize, reducing the nickel to a finely divided 
state. mixing the resultant particles, mold 
ing the mixture under a pressure sufficient 
to blanket, the volatilization of the barium. 
In witness whereof, I hereunto subscribe 

my name this 24th day of May. A. D., 1920. 
HENRIKBOWING. 
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