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ABSTRACT Sintering behavior of nanostructured(NS) W-Cu powders prepared by mechanical alloying
(MA) was investigated as a function of sintering temperature. MA NS W-20wt%Cu and W-30wt%Cu com-
posite powders with the crystal size of 20~30 nm were annealed at 900 °C, and thermal characteristics of those
powders were investigated by DSC. Sintering behavior of MA NS W-Cun composite powders was investigated
during the solid-state sintering and the Cu-liquid phase sintering. The new nanosintering phenonenon of MA
W-Cu powders at solid-state sintering temperaturc was suggested to explain the W-grain growth in the inside
of MA powders. The sintering densification of MA NS W-Cu powders was enhanced at Cu melting tem-
perature by arrangement of MA powders, i.e., the first rearrangement of MA powders was occurred, and then
the rearrangement of W-grains in the sintered parts was also took place during liquid-phase sintering, i.e., the
second rearrangement was happened. Due to the double rearrangement process of MA NS W-Cu powders, the
high sintered density with more than 96% was obtained and the fine and high homogencous state of W and

Cu phases was achieved by sintering at 1200 °C.
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Fig. 1. Optical micrographs(a and b) and bright field
TEM images(c and d) of the mechanically alloyed W- . )
Cu composite powders for 100 hours; W-30wt% Cu g}, gehy A Edae] dEAde HE) o &E,
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Table 1. Chemical analysis of W-Cu powders prepared by mechanical alloying for 100 hours wt%
Powders w Cu Fe Cr Ni Mn
W-20wt%Cu 79.91 19.98 0.617 0.143 0.007 0.003
W-30wt%Cu 7042 28.85 0.572 0.133 0.018 0.006
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Fig. 2. DSC traces of MA NS W-30 wt%Cu powders
(curve 1) and simple mixed W-30 wt%Cu powders
(curve 2).
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Fig. 3. X-ray diffraction patterns of MA W-30 wt%Cn
powders (a) and the annealed MA W-30 wt% Cu powd-
ers at 300 °C(b).
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Fig. 4. Bright field TEM image of annealed MA W-30 wt%Cu puwders (a) and FE SEM mlcrographs of the sint-
ered specimen at 900 °C for 1hr in H, atm; (b) Cu pool area and interior area of powders (c).
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Fig. 5. SEM micrographs of the MA W-30 wt%Cu sintered at 1000 °C in H. atm; Cu pool area (a) and interior

area of powders (b).
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Fig. 6. SEM micrographs of the MA W-20 wt%Cu sintered at 1050 °C in H. atm; Cu pool area (a) and interior
afea of powders (b).
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