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Fig.1 Thermal compression flow stress curves of Mg-5Sm-3Gd alloy under different strain rates
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Fig.2 Linear fitting relationships between strain rate and flow stress
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Table 1 Comparison error between experimental and

predicted values

Strain  Experimental ~Predicted Relative Average
Temperature/

rate/ value/ value/ error/  relative
E s7! MPa MPa % error/ %
0.01 194. 33 214. 46 10. 36
350 0.1 183. 63 182.20 -0.78 1.88
1 156. 81 150.64  -3.94
0.01 156. 89 155.55  -0.86
400 0.1 137.49 125.07 -9.03 -0.68
1 89.79 96. 83 7.84
0.01 118.51 108.13  -8.76
450 0.1 83.31 81.78 -1.84 1. 14
1 52.26 59.59 14.03
0.01 70.71 72.76 2.89
500 0.1 57.29 52.37 -8.59 -1.65
1 36.48 36.76 0.76
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Fig.5 Thermal processing maps of Mg-5Sm-3Gd alloy at different strains
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Fig. 6 Metallographic microstructure of Mg-5Sm-3Gd alloy under different deformation conditions
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Flow Stress Prediction Model and Thermal Processing Map of

Mg-5Sm-3Gd Magnesium Alloy

LI Ping', CUI Yang', WANG Ying', ZHAO Jie*, ZHANG Qing""

(1. School of Civil Engineering, Luoyang Institute of Science and Technology, Luoyang 471023, China;

2. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China)

Abstract: The flow stress curves of Mg-55m-3Gd solid solution treated magnesium alloy were obtained by using a

Gleeble-1500 thermal simulator. A constitutive equation of the alloy was established and verified by using peak stress method

and the thermal processing map was analyzed for the most suitable working area. The results show that the flow stress increases

with decrease of deformation temperature (from 500 °C to 350 “C) or increase of strain rate (from 0.01 s~

"to 1s™"). Experi-

mental comparisons and validations have confirmed that the rheological stress predicted by this equation demonstrates high ac-

curacy, with an average relative error within 1. 88% and a correlation coefficient of 0. 99. The alloy exhibits an energy dissipa-

tion efficiency exceeding 30% and no flow instability within the temperature range of 440 C to 500 °C and strain rate range of

0.01 s™' t0 0.05 s™", indicating its suitability for thermal processing.

Key words : Mg-5Sm-3Gd magnesium alloy; hot compression; flow stress; constitutive equation; thermal processing map





