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Abstract The W-Cu composite powders were synthesized from W and Cu elemental powders by ball-mil-
ling process, and theit microstructural changes and sintering behaviors were evaluated. The ball milling process
was carried out in a 3-dimensional mixer (Turbula mixer) using zirconia (ZrO;) ball and alumina (Al:OQs) vial
up to 300 hrs. The ball-milled W-Cu powders revealed ncarly spherical shape. Microstructure of the composite
powders showed onion-like structure which consists of W and Cu shells due to the moving characteristic of
Turbula mixer. The W and Cu elements in the composite powders milled for 300 hrs were homogeneously dis-
tributed, and W grain size in the ball-milled powder was smaller than 0.5 pm. Fe impurity introduced during
ball milling process was very low as of 0.001 wt%. The relative sintered density of ball-milled W-Cu speci-

mens reached about 94% after sintering at 1100C.
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Table 1. Chemical compositions of elemental W and

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

w bal. 0.005 0.002 <0.002 <(.005
Cu - bal.  (.008 - <0.1 <0.05

Fig. 1. SEM micrographs of elemental (a) W and (b) Cu powders used
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Fig. 3. SEM micrograph and EDS X-ray iamges of ball-milled W-30 wt% Cu powders for 100 hrs.; (a) SEM mi-
crograph, (b) and (c) X-ray images of W and Cu elements in photo (a).
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Fig. 5. SEM morphologles of ball-mllled W-30 wt%Cu powders for (a) 50 hrs and (b) 100 hrs
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Fig. 6. Particle size distribution of ball-milled W-30
wt% Cu powders for (a) 50 hrs and (b) 100 hrs.
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Table 2. The EDS and ICP-AES analysis data of W-10 wt%Cu and W-30 wt% Cu powders ball milled for 100 hrs

Analysjs method Composition \d Cu Fe Zr Co Ni Mn
EDS W-10 wt% 89.0 11.0 - - - - -
W-30 wt% 71.7 28.3 - - - - -
1CP-AES W-30 wit% 68.359 31.510 <0.001 0.046 <0.001 0.061 0.023
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Fig. 8. SEM murographs of ball-milled W-10 wt% Cu powders for (a, b) 100 hrs and (¢, d) 300 hrs.
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Fig. 11 SEM mlcrographs of ball-milled W-30 wt%
Cu specimens sintered at (a) 1,000 and (b) 1,200°C for
one hour.
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