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Table 1 Zirconium compositions (mass fraction) %)
Hf Fe Al Vv C N O
0.028 0.0029 <<0.0001 <20.0020 0.0058 0.0026 0.0520
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Fig. 1 'True stress-true strain curves of zirconium Fig. 2 True stress-true strain curves of zirconium
at normal temperature and different strain rate at different temperatures and different strain rate
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Table 2 Parameters for constitutive model

) q ao " /(MPa) 7,/ (MPa) n

0.5 1 5.1 245 30 0. 37
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Fig. 3 Comparison of the constitutive Fig. 4 Comparison of the modified constitutive
model Eq. (6) predictions and model Eq. (8) predictions and
the experimental results the experimental results
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Constitutive Model of Pure Zirconium under High Temperature
and High Strain Rate
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Abstract: The thermo-mechanical response of zirconium has been investigated under temperature ran-
ging from normal temperature to 1073 K and strain rate from 4. 1 X10 " s~ ' to 2. 8 X10% s '. Results
show that the flow stress and strain hardening rate of zirconium are very sensitive to the changes of
temperature and strain rate. The {low stress and strain hardening rate increase with the increase of
strain rate,and decrease with the increase of temperature. Based on the concept of dislocation kinemat-
ics.a physically based constitutive model is developed,and the model is modified by taking into ac-
count of the effect of developing twins during deformation. The modified model could be used to pre-
dict the flow stress of zirconium over a wide range of temperature and strain rates. The experimental
results are in good agreement with the predictions.
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