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Electrical Contact Property and Microstructure of Ni-P
Alloy Added W-Cu Contact Materials
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ABSTRACT

The present investigation has attempted to develop more advanced W-Cu electrical contact
materials by adding small of Ni-P alloy which shows a considerable activating effect on the
sintering of W-powders. For this, the electrical contact property of the Cu-infiltrated W-Ni-P
alloys was measured and discussed in terms of the microstructural development.

The experimental results revealed that the W(Ni-P)-Cu contacts showed the superior
contact performance having the low contact resistance as well as the low arc erosion
compared to the conventional W-Cu alloy. This is due to the fact that the addition of Ni-P
alloy causes the formation of strongly interconnected W-powder skeleton having the smooth

pore channel, which subsequently favors the Cu-infiltration process.
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Fig.1. Schematic diagram of the electrical con-
tact testing apparatus.

a : moving contact specimen, b : stationary contact
specimen

cand d : upper and lower spring supporters

e . steel piate, f ;. D. C. magnet.
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Fig.2. The variation of contact resistance with
increasing number of contact operation for
W-Cu and W(Ni-P)-Cu specimen.
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Table 1. The Contact characteristic parameters
of W-Cu and W(Ni-P)-Cu alloys.

Specimen .
W-Cu W(Ni-P)-Cu
Parameter
Hardness(HR3) 94+1 96+1
Electrical
conductivity 38+2 35+2
(% IACS)
Residual
porosity (vol.% ) 5+0.5 0.94+0.2
Arc erosion
after 12000 35+1 12+1
operations(mg)
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Fig. 3 SEM-micrographs of W and W-Ni-P pow
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(heating rate 150°C C/min).
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