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Abstract W-Cu composite powders can be prepared by mechanochemical process, where the WO;-CuQO
composite powders were mechanically synthesized from the elemental oxide powders and subsequently reduced
to W-Cu composite powders. In the present work, reduction behavior of WO3-CuO composite powders that were
synthesized at different milling time was examined in terms of hygrometric analysis. In case of WO;-CuO ball-
milled for 20 h, the reaction temperature of CuO—Cu became lower than in case of 1 h. Also, the reaction of
WO;3—>WOsg9572 and WOz g5 72— WO, were shifted to lower temperatures and the peaks were changed to much
sharper shape. While the reaction of WO,—W in case of ball-milling for 20 h started at lower temperature,
the peak temperature was the same as in 1h ball-milling. The reduced W particle size was somewhat finer
for 20 h ball-milling. It was considered that the refinement of oxide particles caused by ball-milling process

leads to such a change in the reduction behavior.
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Fig. 1. The SEM morphologies of the WO;-CuO mixtures
milled for (a) 1h and (b) 20h.
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Fig. 2. XRD patterns of elemental powders and ball-milled
WO;-CuO mixtures.

W0s8] F HIAET] o= HE
2 Ao golglA &= A
o Flae AY A As & 2A
A9 73%=7} 74483 broadening®] ZA| L}-E]-L]—E A
E dFo) ojg AFY mAste] 71l 7/i°]‘:‘r
XA 3 AN ARolA zF AtstEe] XA F39)
W7 FZS o] &3l Hall-Williamson 4] 0.2 7z} AF5}E9]
Gl
a

AARY A71E AtsldTh Fig. 32 B ¥
sl @& 2 AelEe] Ay =7] sl



e Az

W-Cu E]

60
—=— WO,
50 —e— CuO
E a0l
£
N
S 0t
£
S o0t
&)
10
0 1 i I L I
0 5 10 15 20
Milling time (h)

Fig. 3. Grain sizes of WO; and CuO of ball-milled mixtures
as a function of milling time.
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Fig. 5. Non-isothermal humidity curves obtained on heating
WO;-CuO powders at 10°C/min in hydrogen atmosphere.
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Fig. 4. TEM micrographs of WO;-CuO mixtures, ball-milled for (a) 1h and (b) 20 h.
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Fig. 6. TEM micrographs of reduced W-Cu composite powders, ball-milled for (a) 1 h and (b) 20 h.
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