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ABSTRACT OF THE DISCLOSURE 
Process for cleaning and polishing contacts of molyb 

denum, tungsten and alloys thereof by nickel plating the 
contacts after brazing them to ferrous supports and then 
electrolytically deplating the contacts. 

This invention relates to electrical contacts, and more 
particularly relates to a novel process for electrolytically 
polishing contact surfaces of tungsten, molybdenum and 
binary alloys of the two. 

Contacts of refractory metals such as tungsten, molyb 
denum and alloys thereof are well known. Their use is 
limited, due to a rise in contact resistance after extended 
periods of time whether the contacts are on the shelf 
or in duty. 
Some of the causes of this increased resistance are: 
(a) Contamination of contact surface during brazing 

of contacts to their support body, ' 
(b) The presence of cutting mediums such as car 

borundum or silicon carbide from the c-utting disks used 
to cut the refractory metal stock, 

(c) The presence of impurities in the contact surfaces 
picked up during tumbling operations used for polishing 
and burr removal, . 

(d) The effects of high humidity, particularly on 
tungsfen, 

(e) Electrolytic, or battery action due to the con 
nection of dissimilar metal combinations such as tungsten 
brazed to a steel backing member which causes “brown 
surfacing”; a form of tungsten oxide or other surface 
composition change which blocks current ñow. 

It is known that some of these effects, in the case of 
tungsten faced contacts, could be controlled by electro 
lytically polishing the contacts. Thus, U.S. Pat. 1,958,338 
teaches a polishing arrangement for tungsten in which the 
contact is placed in an electrolytic solution and D~C 
current is passed through the contact. While this type 
treatment improved the shelf life of tungsten faced con 
tacts, it could not be used with molybdenum or tungsten 
molybdenum alloys. 

In accordance with the present invention, a novel elec 
trolytic treatment is provided for polishing tungsten, 
molybdenum or tungsten -molybdenum binary alloys 
lwhich substantially improves both shelf life of the con 
tacts and the life of the contacts in operation. In particu 
lar, and in accordance with the invention, the refractory 
contact material is ñrst brazed to a suitable ferrous 
backing or support. Thereafter, a plurality of such ele 
ments are immersed in a nickel plating solution (of the 
Watts-type) and the elements are made negative to cause 
nickel plating of each of the elements. After this plate 
has reached a certain thickness, the polarity of the system 
is reversed and the nickel plating begins to deplate. How 
ever, it was found that the nickel plate covering the re 
fracîory contact surface deplates much faster than the 
plating on the braze region and the ferrous support so 
that the refractory contact surface is exposed while the 
remaining portion of the assembly is still plated. The 
polishing eifect of this deplating process has been found 
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to apply equally to tungsten, molybdenum and alloys 
thereof with equal eñiciency and with a substantial im 
provement in shelf life, and 'with a substantial 4and lasting 
elimination of the localized battery effect formerly ob 
tained between the dissimilar metals of the assembly. 

Accordingly, a primary object of this invention is to 
improve the quality of refractory-type contacts. 

Another object of this invention is to improve the 
shelf life and decrease the effect of localized battery 
action between dissimilar metals in the contact. 
A further object of this invention is to provide a novel 

process for polishing electrical contacts which applies 
equally to tungsten, molybdenum and tungsten-molyb 
denum binary alloys. 

These and other objects of this invention will become 
apparent from the following description when taken in 
connection with the drawings in which: 
FIG. l is a cross-section view of a contact brazed to a 

ferrous metal support. 
FIG. 2 is a cross-section View similar to FIG. 1 after 

the formation of a nickel plate thereon. 
FIG. 3 is a cross-section of FIG. 2. ‘after the deplating 

portion of the process. 
FIG. 4 shows a comparison of the voltage drop across 

pairs of contacts polished and not polished according to 
the invention. 

Referring first to FIG. 1, refractory contact surface 
members such as member 10 of tungsten, molybdenum 
or tungsten-molybdenum binary alloys are prepared in 
a conventional manner as by cutting the disks from rods, 
and tumbling or burnishing the disk 10` to a desired degree 
of surface ñnish. Disks 10 can have a diameter of lÁs” 
and a thickness of J/o,2". Thereafter, the finished disks are 
brazed, as by copper brazing 11 to a steel or other ferrous 
backing member such as rivet 12 by brazing in a neutral 
or reducing atmosphere. 
A nickel plating operation is then used which could 

plate only the ferrous backing member 12, but preferably 
coats the entire assembly, shown as coating 13 in FIG. 2. 
This complete coating extends across the copper braze 
11 and has been found to reduce or completely eliminate 
the battery y'action formerly found between the refractory 
working material 10 and the ferrous backing Á12. 
The electroplating is carried out using a conventional 

solution such as a water solution of the Watts-type and 
could be formulated as follows: 

Nickel sulfate (NiSO‘.¿~6H2O) l0 ounces per gallon of 
water. 

Nickel chloride (NiCl2~61H2O) 45 ounces per gallon of 
water. 

Boric acid (H3BO3) 5 ounces per gallon of water. 

The pH of the solution is 2.8 to 4.5, and is held at a 
temperature of 110° F. to 160° F. 

In` using this solution, a given number of elements as 
sembled as in FIG. 1 are supported within a plastic re 
volving barrel ñlled with the solution, and are electrically 
connected to the negative (cathode) side of a suitable 
D-C voltage source of from 6 to 14 volts. An electro 
lytic current current density of about 75 amperes is then 
passed through the solution for from 1 to 25 minutes 
until a desired nickel plate thickness is developed on 
the subassemblies, which is not critical. 
With the parts still immersed in the plating solution, 

the potentials are theny reversed, with the plated parts 
made anodic and a deplating process begins. The solu 
tion is then again agitated as by rotation of the con 
taining barrel. 

During this deplating process, it was found that the 
nickel plate over the refractory contact surface deplates 
at a much- faster rate than the plate on the copper braze 
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11 or ferrous backing 12. Thus, the undesired nickel plate 
over the contact working surface is quickly removed (as 
shown in FIG. 3) and is subsequently exposed to an 
electrolytic polishing action in which the surface appear 
ance changes from a typically dull, somewhat roughened, 
surface to a very smooth surface having a mirror-bright 
appearance. 

In the case of tungsten copper brazed to a ferrous 
backing and exposed to high humidity conditions, the 
working surface of the tungsten tends to turn a dull 
grey, blue, yellow, or combination of these colors within 
three to ten days, which indicate the presence of various 
forms of tungsten oxides, nitrides and the like. This ef 
fect is not observed in tungsten contacts polished in ac 
cordance with the invention, even after a three-year pe 
riod. Thus, shelf life of contacts formed in accordance 
with the invention is substantially improved. 
The eñîcacy of this electrolytic treatment is further 

shown by measurements of the contact surface resistance 
rise obtained when, in highly humid ambient atmos 
pheres, two normally open and, therefore, exposed tung 
sten contact surfaces in standard commercial relays are 
periodically closed under a normal pressure of ‘30> grams. 
FIG. 4 shows the surface resistance drop measured 
across the mating faces of such contacts as compared to 
unpolished contacts. It has been determined that a milli 
volt drop in excess of 100 m.v. results in erratic service 
and/or failure to complete a circuit. The curves of FIG. 
4 show that the resistance drop across the electrolytical 
ly polished mating surfaces seldom reached a maximum 
of 25 m.v. over a period of two or more years, whereas 
the millivolt drop across the contacts not electrolytically 
polished rapidly increased to or exceeded 100 m.v. 

Similar results are obtained with molybdenum and 
molybdenum-tungsten alloy contacts. 

It should be noted that a molybdenum or a binary 
molybdenum tungsten contact working surface may be 
readily electrolytically polished by the present invention, 
whereas heretofore an electrolytically polished surface has 
been difficult, if not impossible, to obtain on molybdenum 
and binary molybdenum-tungsten surfaces. 
Although this invention has been described with re 

spect to its preferred embodiment, it should be under 
stood that many variations and modifications will now be 
obvious to those skilled in the art, and it is preferred, 
therefore, that the scope of the invention be limited not 
by the specific disclosure herein, but only by the appended 
claims. 
The embodiments of the invention in which an exclu~ 

sive privilege or property is claimed are defined as fol 
lows: 
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1. The method of manufacture of an electrical contact 
having a refractory metal contact surface comprising the 
steps of ` 

(a) securing a refractory contact element to a ferrous 
backing member; 

(b) nickel plating the exposed Surface of said refrac 
tory contact and adjacent areas of said ferrous‘back 
ing member with a continuous nickel plate; „ , 

(c) and thereafter electrolytically deplating said nickel 
plating until at least a portion of said surfaceA of 
`said refractory contact is exposed Aand has a polished 
exposed surface. 

2. The method of claim 1 in which ‘said refractory con 
tact element is secured to said ferrous backing member 
by copper brazing; said nickel plating extending across 
the brazed connection. i ‘ ' ' ` ~ i i* 

3. The method of claim 1 wherein. said refractory con 
tact is of a material selected from the group consisting 
of tungsten, molybdenum and binary alloys. thereof. , 

4. The method of making an electrical contact com 
prising the steps of 

(a) cutting contact elements selected from the group 
consisting of molybdenum, tungsten and alloys there 
of from a supply source; _( 

(b) initially smoothing and deburring said contact ele 
ments; 

(c) copper brazing said contact elements to a ferrous 
support member; 

(d) inserting said element and support member in an 
electrolytic solution which includes nickel ions, and 
nickel plating said element and support member with 
a nickel plate to a given thickness; 

(e) reversing the polarity of the electrolytic solution 
to deplate at least one surface of said element and 
until said at least one surface has a polished appear 
ance. . 
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