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ABSTRACT Electrical contact property of the W-20wt%Cu contact materials manufactured
by liquid phase sintering of nanocomposite W-Cu powders was investigated and discussed in terms
of microstructural development during performance test. Nanocomposite powders were prepared
by hydrogen reduction of ball milled W-Cu oxide mixture. They underwent complete densification
and microstructural homogenization during liquid phase sintering. As a consequence, the W-Cu
contacts produced from nanocomposite powders showed superior contact property of lower arc
erosion and stable contact resistance. This might be mostly due to the fact that the arc erosion
by evaporation of Cu liquid droplets and surface cracking remarkably became weakened. It is conc-
luded that the improvement of anti-arc erosion of the composite specimen is basically attributed

to microstructural homogeneity.
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Fig. 1. Schematic diagram of the electrical contact
test apparatus,
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Fig. 2. The variations of contact resistance of W-20
%Cu alloys as a function of number of switching ope-
rations in a 220V 30 A circuit.
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Fig. 3. Contact surfaces of (a) infiltrated- and (b) na-
nocomposite W-20%Cu alloys after 12000 operations.
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Fig. 4. X-ray diffraction patterns of the contact surfa-
ces of W-20%Cu alloys after 12000 operations (m;
monoclinic, h; hexagonal).
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Fig. 5. Arc erosion of W-20%Cu contacts after 12000
operations.
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Fig. 6. SEM micrographs of (a) infiltrated- and (b)
nanocomposite W-20%Cu alloys.
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Fig. 7. SEM micrographs of near contact surface zone
in (a) infiltrated- and (b) nanocomposite W-20%Cu
alloys after 12000 operations.
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Table 1. The results of microstructure analysis of the
W-Cu alloys

Nanocomposite Infiltrated
Porosity (%) 0.5 5
W particle size (um)  aa) 4, 3.53(1.81)

(Standard deviation)

Table 2. Hardness and TACS (%) of the W~Cu al-

loys

Nanocomposite  Infiltrated
Hardness (HRB) 97 92
TACS (%) 27 30
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Fig. 8. EDAX analysis of the contact surfaces of (a)
infiltrated- and (b) nanocomposite W-20%Cu alloys
after 12000 operations.
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