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Fig.1 True stress-strain curves of Mo-14Re alloy during the high temperature compression tests with different strain rates:

(a) 10 s°1, (b) 1 571, (c) 0.1 s°', and (d) 0.01 s!
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Fig.2 Strain rate sensitivity factor at the strain of 0.3
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Table 3 Parameters of constitutive model (1400 C)
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Fig.3 Comparison between the calculated values by constitutive model and experimental data: (a) yield stress, (b) grain size, and

(c) true stress
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High Temperature Compression Tests of Molybdenum-Rhenium Alloys and
Constitutive Model Establishment with Internal State Variables

Yang Junzhou!-2, Wang Shichen'?, Wang Xianjun'?, Wang Zhixuan?>, Wang Li'?, Xing Hairui'?, Hu Boliang'?,
Gao Xuangiao*, Zhang Wen*, Hu Ping!?, Wang Kuaishe'>

(1. School of Metallurgy Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. National and Local Joint Engineering Research Center for Functional Materials Processing, Xi’an 710055, China)
(3. School of Mechanical and Electrical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(4. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The flow behavior of Mo-14Re molybdenum-rhenium alloy at high temperature and its cross-scale characterization were
investigated through high temperature compression test of the alloy bar which was carried out by Gleeble thermal simulation
testing machine at the selected temperature of 1400, 1500 and 1600 °C and the strain rate of 0.01, 0.1, 1 and 10 s*'. The results
show that when the alloy is deformed at high temperature and low strain, the strain rate sensitivity factor increases gradually, and
the plastic flow performance of the material becomes better; in the meantime, the two phenomena of stress hardening and softening
exist simultaneously during deformation. On this basis, a cross-scale constitutive model was established. The flow stress
characterization takes into account the resistance, thermal activation and the immobile dislocation of grain boundary effects. The
microstructure evolution takes into account the grain size, dislocation density, dynamic recrystallization rate and crack volume
fraction. The calculated values of yield stress, grain size and flow stress are in good agreement with the experimental results. It
can be seen that the model can describe the rheological behavior and microstructure evolution of Mo-14Re molybdenum-rhenium
alloy during high temperature deformation.

Key words: Mo-14Re alloy; Compression deformation; constitutive model; multi-scales
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