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Fig.1 True stress-true strain curves of isothermal compression tests at 950 ‘C (a), 1050 ‘C (b), and 1150 C (c)
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Fig.2 Comparison between predicted value and tested value of the model under different conditions: (a) 950 C, (b) 1050 C,
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Table 1 Values of adj R? at different temperatures

Deformation temperature/C Adj R? of modified D

Adj R? of modified C Adj R? of simultaneously modified C and D

950 0.9144
1050 0.9377
1150 0.9361

0.9276 0.9144
0.9408 0.9420
0.9349 0.9329

%2 TERZREM adj R* (&

Table 2 Values of adj R? at different strain rates

Strain rate/s™ Adj R? of modified D

Adj R? of modified C Adj R? of simultaneously modified C and D

0.01 0.9536 0.9536 0.9536

0.1 0.9314 0.9412 0.9113

1 0.8672 0.9233 0.8237
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Establishment and Precision Analysis of Johnson-Cook Constitutive Model for Hot
Pressing Sintered Zr-6Al-0.1B Alloy

Wang Wei'?, Du Shuaishuai®, Yan Huajun®?, Ma Shibo?, Zhang Shuangjie'?, Mu Zhenkai*
(1. School of Materials Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)
(2. Hebei Key Laboratory of Material Near-Net Forming Technology, Shijiazhuang 050018, China)

Abstract: ZrAl alloy is a potential space material for aerospace. Zr-6Al-0.1B alloy was prepared by vacuum hot pressing sintering. The isothermal
compression tests of hot-pressed sintered Zr-6Al-0.1B alloy were conducted under the deformation temperature of 950-1150 °C and the strain of
rate of 0.01-1 s by Gleeble-3500 thermal simulation machine. The results show that at the beginning of deformation, the stress is increased
rapidly with increasing the strain and it reaches the peak stress quickly. Then, the stress is decreased continuously with increasing the strain, and
there is no stress equilibrium stage. With decreasing the deformation temperature or increasing the strain rate, the stress-strain curve shifts to the
high stress region, indicating that the hot-pressed sintered Zr-6Al-0.1B alloy is sensitive to deformation temperature and strain rate. The
Johnson-Cook constitutive model of hot-pressed sintered Zr-6Al-0.1B alloy was established, and the temperature sensitivity coefficient D and
strain rate sensitivity coefficient C were modified. Through the qualitatively and quantitatively comparative analyse between the predicted value
by the model and the tested value, the model shows better prediction accuracy when C is modified alone. This study provides guidance for the
selection of subsequent hot working parameters of hot-pressed sintered Zr-6Al-0.1B alloy, and provides a reliable constitutive model for the
corresponding numerical simulation research.
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