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High temperature deformation behavior of Cu-Cr-Zr alloy
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Abstract: The high temperature deformation behaviors (flow stress and microstructure) of Cu-Cr-Zr alloy were
investigated by compressive tests on Gleeble—1500D thermal-mechanical simulating tester in the strain rate range of
0.001-10 s and temperatures range of 650—-850 ‘C. Based on dynamic materials model, the processing maps were
established and analyzed. Combined with the microstructure observation the hot deformation mechanism and process of
Cu-Cr-Zr alloy were worked out. The results show that the flow stress decreases with the increase of temperature and
increases with the increase of strain rate. The hot deformation activation energy 0=392.5 kJ/mol is obtained and the flow
stress constitutive equation is established from the correlativity of flow stress, strain rate and temperature by stepwise
regression analysis. The instability zones of flow behavior can be recognized by the processing maps. The optimum
processing parameters of hot deformation in the range of this experiment can also be attained by the processing maps, in

! The hot deformation

which the hot temperature range is 750—-850 °C and the strain rate range is 0.001-0.1 s
characteristics and microstructures were also analyzed with the processing maps.
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Fig. 1 True stress—true strain curves of Cu-Cr-Zr alloy at different hot compression temperatures and strain rates: (a) £=0.001 s ;
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Fig. 3 Relationship between peak stress and temperature
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Fig. 6 Microstructures of Cu-Cr-Zr alloy
hot deformed under different conditions:
(a) Original sample; (b) Deformed at 650 ‘C
and 1 s'; (c) Deformed at 850 °C and 0.001
s 'y (d) Deformed at 850 'C and 1 s™';
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