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Abstract In order to clarify the enhanced sintering behavior of nanostructured (NS) W-Cu powder prepared

by mechanical alloying, the sintering behavior during heating stage was analysed by a dilatometry with various
heating rates. The sintering of NS W-Cu powders was characterized by the densification of two stages, having two
peaks in shrinkage rate curves. The temperature at which the first peak appear was much lower than Cu melting
point, and dependent on heating rate. On the basis of the shrinkage rate curves and the microstructural observation,
the coupling effect of nanocrystalline W-grain growth and the liquid-like behavior of Cu phase was suggested as a

possible mechanism for the enhanced sintering of NS W-Cu powder in the solid state
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Fig. 1. () SEM micrograph and (b) bright field TEM
image of MA W-30 wt%Cu powder milled for 50 h.
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Fig. 2. Change of linear shrinkage for W-30 wt % Cu pow-
der compacts, sintered up to 1150°C at heating rate of §
°C/min in a H, atmosphere.
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Fig. 3. DSC scan of MA W-30 wt% Cu powder milled for
50h.
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Fig. 4. Change of shrinkage rate for the W-30 wt%Cu
powder compacts as a function of temperature,
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Fig. 6. Change of linear shrinkage for (a) simple mixed and
(b) MA W-30 wt% Cu specimens during heating to 1150°C
at different heating rates in a H, atmosphere.
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Fig. 8. Changes of sintered density and Vickers micro-
hardness as a function of heating rates of (a) simple mixed
and (b) MA W-30 wt% Cu powder compacts after sinter-
ing up to 1150°C in a H, atmosphere,
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Dilatometric 4ol 28 i3 W-30 wt%Cu H4ELe} 223AFAT

Fig. 9. SEM morphologies of MA W-30 wi% Cu compact sintered up to 1150°C in a H; atmosphere with different heating
rates (interior area of powder); (a) 1°C/min, (b) 3°C/min, (¢) 5°C/min, (d) 10°C/min and (¢) 20°C/min,

Fig. 10. SEM fractographs of MA W-30 wt%Cu compact sintered up to 1150°C in a H, atmosphere at different heating
rates; (a) 1°C/min, (b) 3*C/min, (c) 5°C/min, {(d) 10°C/min and (e} 20°C/min.
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