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Al,O3 dispersion strengthened copper alloy prepared by
high-velocity compaction
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Abstract: The high-velocity compaction (HVC) was applied to press three kinds of dispersion copper alloy powders with
Al,0O3; mass fraction of 0.34%, 1.00% and 3.19%, respectively. The forming effects of powders and the following sintered
properties were studied. The results show that the relative density of green compact increases with increasing the impact
energy, and decreases with increasing the Al,O; content. When the largest impact energy is 927.5 J, the maximum relative
densities of compacts of the three powders reaches 98.4% 96.2% and 93.4%, respectively. After being sintered at
1080 in hydrogen for 1 h, the relative density of compacts has no obvious change, the electrical conductivity is
significantly improved and the hardness slightly decreases. The electrical conductivity and hardness of the prepared three
Al,O; dispersion strengthened copper alloys are 81.0%(IACS), 64.1%(IACS) and 48.3%(IACS), and 77.3, 85.7 and 81.3
HRB, respectively. After being heat-treated in hydrogen at 1080  for 2 h, the hardness of three sintered alloys is almost
unchanged. In general, the dispersion strengthened copper alloy with 0.34% Al,O; prepared by HVC has good
comprehensive performances and its electrical conductivity, hardness and softening resistance at high temperature can
meet the basic requirement of the practical application used as spot welding electrodes.
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Table 1 Composition and properties of three kinds of powders and samples

Cu-Al alloy powder

Al,O; dispersion copper alloy powder

Maximum density/(g-cm )

Mass fraction

Mass fraction

HVj01 TDY/(g-em ) csh ssh

of Al/% of AL,O3/%
0.18 0.34 132 8.85 8.71 8.70
0.55 1.00 165 8.78 8.44 8.44
1.95 3.19 161 8.55 7.98 7.98

TD: Theretical density; CS:

Compact sample; SS: Sintered sample.
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Fig. 1 SEM images of three kinds of alloy powders: (a)
0.34%A1,05; (b) 1.00%A1,05; (c) 3.19%A1,04
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Fig. 2 Relative density (RD) of three kinds of AlLO;
dispersion Cu alloy powders prepared by HVC

3 3 SEM

Fig. 3 SEM images of three green compacts with maximum

density: (a) 0.34%ALO;; (b) 1.00%AL0;;

(c) 3.19%Al,0;
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SEM images of three sintered samples:
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Fig. 5 Optical microstructures of three sintered samples: (a)
0.34%A1,05; (b) 1.00%A1,03; (c) 3.19%A1,0;
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