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Fig.1 Geometry of tensile test specimens (Unit: mm)
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Fig.3 Optical microstructures of deformed alloy
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Fig. 6 Optical microstructure of deformed alloy after T6 treatment: (a) 410 C, T6; (b) 430 ‘C, T6; (c) 460°C, T6; (d) 480 C, T6
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Table 1 Mechanical properties of alloys after different

deformation passes

Deformation oy/MPa o/MPa n/% ooy,
pass
1 315 210 9.71 0.67
2 331 215 12.10 0.65
3 346 233 15.10 0.67
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Fig. 9 SEM images of tension fractures of Mg-11Gd-3.6Y-
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and mechanical properties of Mg-Gd-Y-Nd-Zr casting
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Effect of heat treatment process on microstructure and mechanical
properties of Mg-11Gd-3.6Y-2Zn-0.6Zr alloy

WU Xing-chen, CHENG Mei, ZHANG Zhi-min

(School of Materials Science and Engineering, North University of China, Taiyuan 030051, China )

Abstract: The microstructure and mechanical properties of Mg-11Gd-3.6Y-2Zn-0.6Zr (mass fraction, %) magnesium
alloy under the conditions of multi-directional forging, T4, T5, T6 treatment were investigated by DSC, OM, SEM, EDS
and mechanical properties tests. The results show that T6 treatment is more beneficial to the improvement of
comprehensive mechanical properties of the alloy. After T6 treatment, with the increase of solution temperature, the
comprehensive mechanical properties of the alloy increase firstly and then decreases. And all of the ultimate tensile
strength, yield strength and elongation performed well under T6(430 ‘C, 8 h+225 °C, 16 h) treatment reach 397 MPa, 300
MPa and 12%, respectively. The ultimate tensile strength and yield strength are increased by 14.9% and 28.8% compared
with those of the as-forged alloy, respectively, and the elongation decrease. When the solution temperature of T6
treatment is too high, although the microstructure is more uniform, the strength decreases seriously due to the reduction
of lamellar and the block-like LPSO phase, and the grain size increases.

Key words: wrought magnesium alloy; solution temperature; aging treatment; microstructure; mechanical properties
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