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Effect of Microstructure on Conductivity of W-Cu Composite
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Abstract W-15wt.% Cu nanocomposite powders are fabricated by ball-milling and subsequent hydrogen-
reduction. The compacted parts of W-15wt.%Cu nanocomposite powders were sintered at 1200°C for 1h with
various heating rates of 5 and 20°C/min. The homogeneity of the sintered microstructures was evaluated
through homogeneity index by the standard deviation of Vicker's hardness test. The W-W contiguities were
calculated by using Voronoi diagrams. The sintered microstructure with the heating rate of 20°C/min was more
homogeneous and had lower W-W contiguity than that of 5°C/min. The microstructural homogeneity was
directly related to the W-W contiguity. Thermal conductivity of the sintered parts with the heating rate of
20°C/min was higher than that with heating rate of 5°C/min. This phenomenon indicates that the thermal
conductivity is affected by the W-W contiguity resulting from the homogeneity of the sintered microstructure.
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Fig. 1. Voronoi diagram of a point set in a plane.
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Fig. 2. SEM Microstructures of W-15wt.%Cu composite
materials sintered at 1200°C for 1 h in H, atmosphere; (a) 5°C/
min and (b) 20°C/min.
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Table 1. Homogeneity index of W-Cu composite with variation of heating rate.

Heating Rate (°C/min) Density (%)

Mean Hardness (Hv)

Standard Deviation Homogeneity Index

5 973
20 97.1

346.5
348.7

46.85 13.52
33.75 9.68
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Fig. 3. Voronoi diagrams of W-15wt.%Cu composite materials sintered at 1200°C : (a) 5°C/min and (b) 20°C/min.
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