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Abstract
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The objective of this work is to study the effect of tungsten carbide on electrical conductivity and
hardness of copper-based contact materials. In the experiment, copper powders were mixed together
with tungsten carbide powders with the ratio of tungsten carbide powder 20, 35 and 50 percent by
weight. Mixed powders were compacted and sintered. Subsequently, some of samples were hot
forged and cold forged to reduce the thicknesses. The electrical conductivity, hardness and density
were investigated. The experimental results showed that.the as-sintered Cu-20WC, Cu-S0WC and
Cu-75WC samples exhibited the electrical conductivity values of 44.5, 17.7 and 3.1%IACS,
respectively, the hardness of 43.4, 58.1 and 70.5 HRy, respectively, and the density of 7.6, 9.6 and
10.2 g/cmj, respectively. The hot forged samples of Cu-20WC for 75% reduction of the thickness
exhibited the conductivity values at 65.8%, the hardness of 81.7 HR;, and the density of 8.6 g/cms.
For the cold forged samples of Cu-20WC for 75% reduction of thickness exhibited the conductivity
values at 62.7%, the hardness of 87.4 HR and the density of 8.8 g/cmz. It could be concluded that,
the effect of the tungsten carbide contents increased the hardness; however, it reduced the electrical
conductivity of copper-based samples. The electrical conductivity, hardness and density of copper-

based samples were increased with increasing the forging contents.

Keyword: Contact Materials/ Copper Alloys/ Electrical Conductivity/ Hardness / Tungsten Carbide
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