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Hot deformation behaviors and dynamic recrystallization of
Cu-Ni-Si-P-Cr alloy at elevated temperatures
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Abstract: The flow stress behavior of Cu-Ni-Si-P-Cr alloy during hot compression deformation was studied by
isothermal compression test at Gleeble—1500D thermal-mechanical simulator under condition of the temperature from
600 °C to 800 “C and the strain rate from 0.01s 'to 5 s~'. The microstructure evolution and dynamic recrystallization
nucleation mechanisms of Cu-Ni-Si-P-Cr alloy were analyzed. The results show that the dynamic recrystallization occurs
during hot compression deformation. The characteristics of the true stress—true strain curve are different when the
deformation temperature is different. The flow stress decreases with the increase of deforming temperature, while
increases with the increase of strain rate. Both the hot deformation activation energy Q and constitutive equation are
derived from the correlativity of flow stress, strain rate and temperature.
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Fig. 1 True stress—true strain curves of Cu-Ni-Si-P-Cr alloy at different hot compression temperatures and strain rates: (a) &=
0.01s () é=0.1s"(c) é=1s";(d) £=5s"

Fig. 2 Optical microstructures of Cu-Ni-Si-P-Cr alloy hot compressed at different strain rates (=650 °C, axial compression):
(a) £=0.01s";(b) £=0.15";(c) é=1s";(d) &=5s"
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Fig. 3 Optical microstructures of Cu-Ni-
Si-P-Cr alloy compressed at ¢=5 s ' and
different temperatures: (a) =600 C;
(b) =650 C; (c) =700 C; (d) =750 C;
(e) =800 C
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Fig. 4 Relationship between strain rate and peak stress at
different temperatures: (a) Iné — lno ; (b) mhé — o ;
(¢) In& — In[sinh(ao)]
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Fig. 5 Relationship between peak stress and temperature
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Fig. 6 Relationship between peak stress and Zener-Hollomon

parameter
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