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Table 1 Chemical composition of Mg-3Al-3Zn-1Ti-0.6RE

magnesium alloy (w/%)

Al Zn Ti RE* Impurity Mg
2.52 2.88 1.0 0.6 <0.02 Bal.
* Mischmetal containing Y, Ce, Nd etc
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Fig.1 Dimensional drawing of tensile specimen

K2 ¥RIEA Mg-3A1-3Zn-1Ti-0.6RE $# &4 & =R h¥ 4
Table 2 Tensile properties of as-extruded Mg-3AI-3Zn-1Ti-

0.6RE magnesium alloy at room temperature

Tensile strength/ Yield stress/ Elongation/
MPa MPa %
305 177 20.1

%3 BFEAS Mg-3AI-3Zn-1Ti-0.6RE # & & =R R 1 F M 48
Table 3 Tensile properties of as-extruded Mg-3Al-3Zn-1Ti

-0.6RE magnesium alloy at elevated temperatures

Temperature/ Strain rate/ Peak stress/ Elongation/
K st MPa %
623 1X10%? 63 55.7
623 1x10° 48 82.2
623 1x10™* 38 93.2
673 1X10%? 42 60.4
673 1x10° 27 82.8
673 1x10* 15 108.2
723 1x10%? 28 62.6
723 1x10° 15 83.4
723 1x10* 9 118.6
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Fig.2 True stress-true strain curves of as-extruded Mg-3Al-3Zn
-1Ti-0.6RE magnesium alloy at elevated temperatures:
(3) 623 K, (b) 673 K, and (c) 723 K
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Fig.3 Effect of temperature on the peak stress of as-extruded

Mg-3Al-3Zn-1Ti-0.6RE magnesium alloy at various strain
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Fig.4 Effect of strain rate on the peak stress of as-extruded
Mg-3Al-3Zn-1Ti-0.6RE magnesium alloy at various test

temperatures
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Fig.5 Microstructures of the Mg-3AIl-3Zn-1Ti-0.6RE magnesium

alloy: (a) as-cast and (b) as-extruded
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Fig.6 Microstructures of the Mg-3Al-3Zn-1Ti-0.6RE magnesium alloy after high temperature tensile test: (a) 623 K, 10?%s™, (b) 623 K,
10°s™, (c) 623 K, 105, (d) 673 K, 10”5, and (e) 723 K, 10™*s™
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Table 4 Experimental data and calculation value of the peak

stress of as-extruded Mg-3Al-3Zn-1Ti-0.6RE magnesium

alloy
Temperature/ Strain  Measured peak Predicted peak Error/
K rate/ stress stress value/ %
st value/MPa MPa

623 1x10%? 58.85 55.77 5.23
623 1x10% 47.70 45.10 5.45
623 1x10™* 38.43 36.47 5.11
673 1X107? 41.72 42.53 1.94
673 1Xx10° 26.87 27.64 2.86
673 1x10™* 14.64 15.49 5.3
723 1x10%? 27.88 26.25 5.85
723 1x10° 15.10 15.77 4.44
723 1Xx10* 8.58 9.23 7.58
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Table 5 Deformation activation energy of as-extruded Mg-3Al-

3Zn-1Ti-0.6RE magnesium alloy at various strain

rates and deformation temperatures

et Q/kJ mol™
< 623 K 673 K 723K
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Fig.10 Relationship between deformation activation energy and

temperature at different strain rates
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Fig.11 SEM image of the as-extruded Mg-3AI-3Zn-1Ti-0.6RE

magnesium alloy before hot tensile test
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Tensile Deformation Behavior of As-extruded Mg-3Al-3Zn-1Ti-0.6RE Magnesium Alloy
at Elevated Temperature

Zhou Mingyang, Su Xinxin, Ren Lingbao, Yin Dongdi, Quan Gaofeng, Zhang Yingbo
(Key Laboratory for Advanced Technologies of Materials, Ministry of Education of China,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The tensile behavior and microstructure evolution of as-extruded Mg-3AI-3Zn-1Ti-0.6RE magnesium alloy at elevated
temperature were investigated by WDW3100 microcomputer control electron universal testing machine and Zeiss microscope, respectively.

1 and deformation

The variation of flow stress with temperature and strain rate was analyzed in the strain rate range of 10“~107 s
temperature range of 623~723 K. The relationship of flow stress to temperature and strain rate was also summarized. Results show that
temperature and strain rate are the important factors influencing the flow stress. During the process of deformation, the flow stress
decreases with the increase of temperature and the decrease of strain rate. Under this experimental condition, the deformation constitutive
equation of the alloy can be described by & = Alsinh(ac)]"exp(—Q/RT) . Among them, the stress exponent and the activation energy of
the as-extrude alloy are 3.286 and 238 kJ/mol. The most important deformation mechanism of this alloy is dislocation slip and climb.

Key words: as-extruded Mg-3AI-3Zn-1Ti-0.6RE magnesium alloy; elevated temperature tension; flow stress; constitutive equation;

microstructure
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