
United States Patent Office 2,851,381. 
Patented Sept. 9, 1958 

1. 

2,851,381 
SMULTANEOUS INFELTRATING AND OBTAN 

NGABRAZABLE SURFACE 
Norman. S. Hoyer, Pittsburgh, Pa., assignor to Gibson 

Electric Company, Pittsburgh, Pa., a corporation of Pennsylvania. 
No Drawing. Application April 5, 1955 

Serial No. 499,517 
3 Claims. (C. 117-227) 

My invention relates to improvements in infiltrated 
type powdered metals and more particularly to an im 
proved method for manufacturing electrical contacts. The 
improvement consists of preparing one surface of such 
a contact so that it is more easily and readily welded or silver soldered to its supporting arm. 
The conventional steps in one method of manufacture 

of electrical contact materials comprising a refractory 
metal such as tungsten, molybdenum, or their carbides 
and a lower melting point conducting metal such as silver 
are as follows: 
The refractory powders are either pressed alone or 

mixed with a comparatively small percentage of silver 
before pressing. The pressed or green compact is then 
sintered in a furnace using a hydrogen or other reducing 
atmosphere. The sintering temperature may be either 
above or below the melting point of the lower melting 
point constituent. After sintering, the percentage of 
porosity is calculated and from this is determined the 
weight of silver or copper (whichever the case may be) 
that is to be infiltrated. One of the more common methods 
of infiltrating a porous compact is to place the infiltrant 
on top of the compact, the compact being generally sup 
ported by a graphite boat. The infiltrating temperature 
is somewhat above the melting point of the infiltrant. To 
be certain of complete infiltration an amount of infiltrant 
in excess of that which can be absorbed by the compact, 
is used. Thus, a small amount of excess infiltrant gen 
erally remains in the form of a lump or mound on the 
surface of the infiltrated compact. Such residual in 
filtrant serves no useful purpose and, the usual pro 
cedure is to remove this lump and then solder-flush the 
surface of the contact which is to be welded or silver 
soldered to a contact carrying arm. I have found that 
by applying a small amount of a fine powder from the 
group consisting of iron, cobalt or nickel to the infiltrat 
ing surface of the sintered compact prior to the infiltra 
tion step, the subsequent solder-flushing step may be 
eliminated. In any event, the excess infiltrant is spread 
over the surface of the compact, and the more uniform 
coating of infiltrant which results provides a surface which 
is more readily welded or silver-soldered to the contact 
arm of the switch, circuit breaker or other electrical de 
vice to which the contact is to be secured. 

Accordingly, it is an object of my invention to pro 
vide a method for producing a refractory-base material 
having a surface which is more readily welded or silver soldered. 

It is another object of my invention to provide an 
improved and more economical method of manufacturing 
electrical contacts which are readily welded or silver 
soldered to a contact carrying means and which comprises 
a pressed and sintered refractory metal and a lower melt ing point conducting metal. 
These and other objects of my invention will become 

more apparent from the following description. 
Essentially my invention involves, in the infiltration of 

the compacted refractory, the application, to the infiltrat 
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ing surface thereof, of a small amount of a powdered 
metal which in effect acts as a wetting agent for the 
surface of the compact and allows excess infiltrant to 
spread evenly over the surface. 
Such a wetting agent may alleviate or even eliminate 

the need for applying a solder-flush or other coating to 
the external surface of the infiltrated compact in order 
to make it readily weldable or more easily silver-soldered 
to another metallic surface. Even if a solder-flush is re 
quired, it may eliminate the necessity of removing excess 
silver before solder-flushing. In any event, it has a 
marked tendency to cause the infiltrant to spread evenly 
over the infiltrating surface without leaving unsilvered 
areas on the said surface. This is particularly important 
in the case of electrical contacts wherein it is necessary 
to obtain a secure joint between the contact and the contact 
carrying arm of the particular switch or circuit breaker 
to which the contact is attached. 
By applying a finely divided powder of iron, cobalt, 

or nickel to the surface of the compact to which the in 
filtrant is to be applied prior to the infiltration step, the 
excess infiltrant is spread evenly over the surface of the 
refractory and in itself provides a surface which may be 
readily welded or silver-soldered when the contacts are 
attached to a metallic member. 
The powder which I used in my invention is of approxi 

mately 200 mesh fineness but may vary generally between 
100 and 300 mesh. Although I prefer to use nickel, co 
balt and iron may also be employed. 
The use of this finely divided powder prior to applying 

the infiltrant to the pressed and sintered compact may 
eliminate the necessity of using serrations or corrugations 
on the surface of the contact for the purpose of spreading 
the excess infiltrant. This is advantageous, particularly 
in those instances where Serrated contacts are not ac 
ceptable. It should be noted, however, that my inven 
tion may also be used in connection with serrated con tacts, if desired. 
The electrical contacts to which I refer, generally com 

prise tungsten, molybdenum, tungsten carbide, molyb 
denum carbide or mixtures thereof. The infiltrating ma 
terial is normally either copper or silver, generally present 
in amounts of twenty to sixty percent. 
As hereinbefore stated it has been found that copper 

or silver type electrical contacts braze or Weld more 
effectively to another metallic member (such as a contact 
carrying arm of a circuit breaker) either when the Sur 
face has been previously solder-flushed or a coat of silver 
is otherwise applied thereto. The necessity for such a 
coating operation is eliminated by virtue of the forma 
tion of the uniform layer of the excess infiltrant resulting 
from the use of my novel wetting agents. Moreover, 
my wetting agent also assures uniform overall thickness 
of the contact provided that the floor of the furnace is 
flat at the time of infiltration. 
The nickel or other finely divided powder is spread 

over the surface of the compact to be infiltrated in any 
suitable fashion, such as by the use of a small artists 
type brush. The nickel powder may be mixed with CC14 
or other volatile vehicles so that the application is made 
more quickly and easily. This allows generally for a 
more uniform distribution of the nickel. The vehicle 
volatizes quickly and does not interfere in any way with 
the subsequent infiltration. A spraying technique may be 
used if desired. 
The amount of powder used for any given compact 

generally is one percent of the weight of the infiltrant, 
but may vary generally between 0.2 and 2 percent. The 
powder does not impede the infiltrant from permeating 
into the interconnected pores of the compact. It causes 
a wetting of the refractory surface which makes the infil 
trant, silver or copper, spread more easily and cover that 
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surface. The thickness of the brazable backing material 
may be varied by increasing or decreasing the amount 
of excess infiltrant used. The excess infiltrant surface 
then is ready to be attached to a backing member, con 
tact carrying arm or other surface. - 

Specific example 
A mixture of silver and tungsten powders containing 

about 15 grams of tungsten and 5 grams of silver are 
intimately mixed. The powders are then pressed in pow 
der metal presses using a pressure of 25 tons per square 
inch. The pressed compacts are then sintered in a re 
ducing atmosphere maintained at 2000 F. for about 30 
'minutes. The sintered compact is then infiltrated with 
silver, using about 6 grams of silver, at about 2000 F. 
This is sufficient to infiltrate the pores of the compact. 

Prior to the infiltration, .06 gram of a 200 mesh nickel 
powder is brushed on the surface of the sintered com 
pact. The temperature is then raised to 2200 F. for 
fifteen minutes and the silver infiltrates into the compact, 
the surface thereof having an even layer of excess silver. 
The same procedure, when followed without the addi 

tion of the nickel powder to the infiltrated surface pro 
duces a surface having a localized lump of excess silver. 

In the foregoing, I have described my invention only 
in connection with preferred embodiments thereof. Many 
variations and modifications of the principles of my in 
vention within the scope described herein are obvious. 
• Accordingly, I prefer to be bound not by the specific 
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disclosure herein, but only by the appending claims. 

I claim: - 
1. In the manufacture of an electrical contact com 

prising a pressed and sintered refractory compact from 
the group consisting of tungsten, molybdenum and car 
bides thereof and infiltrated with from 20 to 60 percent, 
by weight, of a lower melting point conductive metal from 
the group consisting of copper and silver, the improve 
ment which comprises applying to only the infiltrating sur 
face of the pressed and sintered refractory compact 0.2 
to 2 percent by weight of a finely divided metallic wetting 
agent from the group consisting of iron, cobalt and nickel, 
and subsequently impregnating the said compact through 
the said coated infiltrating surface with the said lower. 
melting point conductive metal, thereby causing the ex 
cess infiltrant to spread evenly over the said surface. 

2. The method as set forth in claim 1 in which the 
metallic wetting agent is in the form of a powder of 
from 100 to 300 mesh particle size. 3. The method of claim 2 in which the powder is 
nickel. 
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