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Fig. 1 XRD patterns of 20% Al/ CuO

powder milled for different times
(a) —0.5h; (b) —1.0h; (c) —1.5h;
(d) —2.0h; (e) —2.5h
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Fig. 2 DSC patterns of 20% Al/ CuO powder

milled for different times
(a) —Oh; (b) —1.0h; (¢) —2.0h
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Fig. 3 XRD patterns of 20% Al/ CuO powder
milled for 2 h before (a) and
after (b) heating
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Fig. 4 XRD patterns of 57 % Al/ CuO powder

milled for different times
(a) —2h; (b) —4h; (¢) —6h
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Fig. 5 DSC patterns of 57 % Al/ CuO powder

milled for different times
(a) —0h; (b) —2h; (¢) —4h; (d) —6h

OAl OCu0 ACuAl
2 Cu,0 O ALO,

9o

(a) o
] x A -]
20 40 60 80 85
26/(7)

Bl 6 57%Al CuO $ARHME 4h
AT (a) f5(b) B X B ERAT8HE
Fig. 6 XRD patterns of 57 % Al/ CuO powder
milled for 4 h before (a)
and after (b) heating
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Fig. 7 XRD patterns of Al/ CuO powders

with different Al contents milled for 6 h
(a) —20%; (b) —35%; (c¢) —57%;
(d) —70%: (&) —85%
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SOLID-STATE REACTION OF Al/ CuO COUPLE
BY HIGH ENERGY BALL MILLING
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ABSTRACT The solid state reaction of Al/ CuO induced by high energy stirring ball milling was studied systematical-
ly. Chemically pure elemental Al and CuO powder with an Al mass percentage of 20, 35, 57, 70 and 85 were milled re-
spectively. The ball milled powders were analyzed by X-ray diffractometry( XRD) and differential scanning calorimetry
(DSC). When the amount of Al was under 20% , the reduction occurred only. When the amount of Al exceeded 20% ,
besides reduction, the synthesis reaction occurred simultaneously. The composite reaction existed in this reaction couple.
As the amount of Al increased, the products were CugAly, CuAl, and Al( Cu) solution+ Al,Oj; respectively. The mecha

nisms of these two types of reaction during ball milling were discussed.
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