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Fig.1 True stress-true strain curves of Mo-14Re alloy at different temperatures and strain rates: (a) 0.01 s (b) 0.1 s (c)1 s (d) 10 s!
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Table 1 Fitting results of parameter n; and #

Parameter 1400 °C 1500 'C 1600 ‘C Average
n 15.46 12.11 9.48 12.35
B 0.07 0.06 0.06 0.063
a - - - 0.0051
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Table 2  Fitting results of parameter n

Parameter 1400 °C 1500 ‘C 1600 ‘C Average

n 10.83 9.3 7.84 9.323
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Table 3 Fitting result of parameter Q/(nR)

Parameter  0.01s™ 0.1s" 1s! 10s" Average

O/(nR) 10.14 7.02 7.95 5.25 7.59
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Table 4 Fitting results of all parameters
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Hot Deformation Behavior and Hot Processing Map of Mo-14Re Alloy

Wang Xianjunl’z, Yang Junzhoul’z, Wang Shichenl’z, Wang Zhixuanz’z, Hu Boliangl’z, Wang Lil’z, Bai Run1’4,
Gao Xuangjiao®, Zhang Wen*, Hu Ping'?
(1. College of Metallurgical 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 constant strain rate compression experiments were conducted on Mo-14Re alloy by the Gleeble-3500 thermal simulation testing
machine. The rheological behavior of Mo-14Re alloy at 1400, 1500 and 1600 °C, and strain rate of 0.01, 0.1, 1 and 10 s was studied. The results show
that during the hot deformation process, the flow stress decreases with the increase in deformation temperature and the decrease in strain rate, which is
due to the relative effect of work hardening and dynamic softening under different conditions. Based on the Arrhenius model and Zener-Hollomon
function, a constitutive equation of the flow stress of Mo-14Re alloy is established, and the activation energy for hot deformation of Mo-14Re alloy is
obtained to be 588 310 J-mol™. According to the established hot processing map, the reasonable forming process parameters of Mo-14Re alloy are as
follows: temperature is 1400 - 1600 °C, the strain rate is 0.0089 - 0.14 s™", and the power dissipation coefficient # is not less than 0.22.

Key words: Mo-14Re alloy; hot deformation behavior; constitutive equation; hot processing map
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