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Fig.l Hot compression stress-strain curves of Nb at different strain rates: (a) 0.001 s, (b) 0.01s™, (c) 0.1s7, (d) 157 and (e) 10 5™
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Fig.2 Optical microstructures of Nb bulk materials at the strain rate of 0.01 s™ and different temperatures: (a) 293 K, (b) 473 K, (c) 673 K,
and (d) 973 K
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Fig.3 Relationships between flow stress and strain rate of the
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Fig.6 Comparison of experimental and calculated data of the samples at different strain rates: (a) 0.01 s, (b) 0.1 s, (c) 1 s, and (d) 10 s
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Constitutive Relationship of Nb Bulk Materials
during Hot Compression

Liang Ming, Zou Liying, Xu Xiaoyan, Wang Pengfei, Li Chengshan, Zhang Pingxiang
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The hot compression curves of Nb bulk materials were measured by Gleeble-3500 thermal simulation machine. The flow stress
behavior and the deformation microstructures of the materials were analyzed in the temperature range of 200~700 <€ and the strain rate
range of 0.001~10 s™*. Results show that the flow stress declines with increasing of the deformation temperature or decreasing of the strain
rate. The elongated grains are coarsened with the increasing of the temperature, and the dynamic recovery occurs during the hot
compression. The softening mechanism also works by the dynamic recovery. Moreover, the constitutive equation of the strain rate affected
by the temperature, strain and the hot deformation activation energy was induced with the help of the modified hyperbolic sine function of
Arrhenius and factor of Zener-Hollomon parameters. The simplified relation was adopted to fit the curves of the flow stress versus the
strain at different temperatures, resulting in effective fitting.
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