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Abstract Recently, the fabrication process of W-Cu nanocomposite powders has been researched to improve
the sinterability by mechanochemical process (MCP), which consists of ball milling and hydrogen-reduction with
W- and Cu-oxide mixture. However, there are many control variables in this process because the W oxides are
hydrogen-reduced via several reduction stages at high temperature over 800°C with susceptive reduction con-
ditions. In this experiment, the W-15 wt%Cu nanocomposite powder was fabricated with the ball-milling and
hydrogen-reduction process using W and CuO powder. The microstructure of the fabricated W-Cu nanocomposite
powder was homogeneously composed of the fine W particles embedded in the Cu matrix. In the sintering pro-
cess, the solid state sintering was certainly observed around 850°C at the heating rate of 10°C/min. It is considered
that the solid state sintering at low temperature range should occur as a result of the sintering of Cu phase between
aggregates. The specimen was fully densified over 98% for theoretical density at 1200°C for 1 h with the heating

rate of 10°C/min.
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Table 1. Characteristics of raw powders

W CuO
Mean particle size  1.82 pm 1.5 um
Particle shape Polygon Polygon
Purity 99.94% 99.9%
Kojundo Chemical
. Lid.,
Vendor TacguTec. Ltd Laboratory Co.,

Korea Ltd., Japan
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Fig. 1. SEM microstructures of cross-sectioned powders,
ball-milled for 20 h (a) and hydrogen-reduced at 300°C for
30 min (b).
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Fig. 2. Aggregate size distributions of ball-milled and
reduced powders by LPA.
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Fig. 3. TEM microstructures of powders, ball-milled for 20 h (a) and hydrogen-reduced at 300°C for 0.5 h (b).
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Fig. 4. Shrinkage rate of W-Cu nanocomposite powder
with heating rate of 10°C/min.
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Fig. 5. Microstructure of fracture surface of W-Cu nano-
composite sintered at 1000°C without holding time.
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Fig. 6. Cross-sectioned SEM microstructures of sintered
specimen at 1200°C without holding time.
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