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Influence of TS heat treatment on tension-compression asymmetry for
Mg-Gd-Y-Zr-Ag alloy cylindrical parts

Li Mengyuan, Liu Chuming, Zhang Dongdong, Wan Yingchun, Jiang Shunong, Chen Zhiyong
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The inhomogeneity of microstructure and the properties and the tension-compression asymmetry for large-sized Mg-9. 17Gd-
1. 98Y-0. 43Zr-0. 11Ag magnesium alloy cylindrical part were analyzed by mechanical property testing, backscattered electron diffraction,
X-ray diffraction and transmission electron characterization, and the mechanical properties of material were improved by aging treatment to
regulate the alloy microstructure. The results show that from the inside to the outside, the microstructure of cylinder part is unevenly dis-
tributed, the average grain size is coarsened from 12.9 pm to 20. 1 wm, the tensile strength is reduced from 327 MPa to 280 MPa, and
the yield strength is reduced from 223 MPa to 157 MPa. After peak aging at 225 °Cx21 h, as the main precipitation phase, 8’ phase in-
hibits the generation of twins under compression load, greatly increases the strength of cylinder part and reduces its elongation, and the ra-
tio of compressive yield strength to tensile yield strength is 1. 06, 1. 17 and 1. 02 from the inside to the outside, respectively. After T5
heat treatment, the internal mechanical properties of cylindrical part are the best with the tensile strength of 407 MPa, the yield strength
of 293 MPa and the elongation of 12%.
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Fig. 1 Schematic diagrams of final forming sizes (a) and sampling locations (b) for VW93M magnesium alloy cylindrical parts
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Fig. 3 Tensile engineering stress- engineering strain curves of

VW93M magnesium alloy cylindrical parts at room temperature
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Table 1 Tensile properties of VW93M magnesium alloy

cylindrical parts at room temperature

PACHLRAS  HEMAIE R,/MPa R, /MPa A/ %
N X 327+0.5 223+4.2 2020. 2
Forged A 293+1.3 164+2.3 16+0. 5
WX 280+1. 2 157+1. 8 1540. 1
N X 407+0. 3 293£19.2  12:1.4
T5 7 X 377+0. 4 238+1.3 12+0. 3
WX 367+0.5 224+0.8 11£0.7
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Table 2 Asymmetry for tensile and compressive yield
strength of VW93M magnesium alloy cylindrical

parts at room temperature

PAECHLRAS RS AE Ry/MPa Ry /MPa RL/R,
N X 200+3.9 223x4.2  0.90
Forged VA 166=1.7 164£2.3 1.01
WX, 155£16.0  157«<1.8  0.99
N X 310+0.9 293£19.2  1.06
T5 ZIX 278+2.5 238+1.3 1.17
WX 228+10.5  224:0.8 1.02
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