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ABSTRACT Nanostructured(NS) W-Cu composite powders of about 20~30 nm grain size were syn-
thesized by mechanical alloying. The properties of NS W-Cu powder and its sintering behavior were in-
vestigated. It was shown from X-ray diffraction and TEM analysis that the supersaturated solid solution of Cu
in W was not formed by the mechanical alloying of mixed clemental powders, but the mixturc of W and Cu

particles with nanosize grains, i.e.,

the nanocomposite powder was attained. Nanocomposite W-20wt%Cu and

W-30wt%Cu powders milled for 100 h were sintered to the relative density more than 96% and 98%, respec-
tively, by sintering at 1100 for 1 h in H,. Such a high sinterability was attributed to the high homogencous
mixing and ultra-fine structure of W and Cu phases as well as activated sintering effect by impurity metal in-

troduced during milling.
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Table 1. The Compositions of Elemental W and Cu-

Powder. (wt. %)
w Cu Fe Cr Ni Mn

W bal. 0.005  0.002 <0.002 - <().005
Cu - bal.  0.008 - <().] <0.05
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Fig. 1. SEM morphologies of elemental powders; (a) W powder and (b) Cu powder.
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Fig. 2. Optical micrographs of mechanically alloyed W-Cu powder processed for various times; (a) 5 h, (b) 15 h, (c)
50 h and (d) 100 h.
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Table 2. The Results of EDS Analysis of Mechanical
Alloyed W-30wt.% Cu Powders

Milling time (h) w Cu

50 66.46% 33.54%
100 66.61% 33.39%
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Fig. 3. SEM morphology(a), W(b) and Cu(c) images
of W-30Cu powder milled for 50 h.

Table 3. The Chemical Analysis of MA W-Cu Powders with Various Milling Times (wt. %)
Milling time(h) W Cu Fe Cr Ni Mn

5 70.76 29.12 0.065 0.046 0.008 <0.050

15 71.16 28.70 0.090 0.047 .007 <0.050

W-30Cu 25 72.08 27.68 0.168 0.058 0.008 0.002

50 70.17 29.38 0.333 0.098 0.010 0.003

100 70.42 28.85 0.572 0.133 0.018 (1.006

W-20Cu 50 81.14 18.35 (1,400 0.105 0.006 <().003
100 7991 19.98 0.617 0.143 0.010 <0.003
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Fig. 5. XRD patterns as a function of milling time of MA powders; (a) W-20Cu and (b) W-30Cu.
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