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Effects of Zn on Solidification Microstructure and Mechanical Properties

of WE43 Magnesium Alloy
Liu Wuping, Chen Leping, Zhou Quan, Yuan Yuanping, Liu Yaoxi
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract: The effects of 0 ~1.6% Zn content on the solidification microstructure and mechanical properties of
WE43 magnesium alloy were investigated by means of SEM, XRD, EDS and universal tensile testing machine.
The results show that with the increase of Zn content, the grain size of the alloy is decreased firstly and then in-
creased, and reaches the minimum value of 52.8 pm with the Zn content of 1.2% , which is decreased by 17.8%
compared with that of ones whitout Zn. The addition of Zn can result in the formation of Mg;, YZn(LLPSO) phase,
and the amount of LPSO is increased with the increase of Zn content. The tensile strength, elongation and micro-
hardness of the alloy are firstly increased and then decreased with the increase of Zn content, and reach the peak
values of 191.67 MPa, 92.53 HV and 7.7%, respectively, with the Zn content of 1.2% , which is increased by
20.6%, 14.2% and 102.6% , respectively, compared with those of ones without Zn.
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Fig.2 Primary phase morphologies in WE43 magnesium alloys with different Zn contents
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Fig.1 Schematic diagram of tensile specimen
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Fig.3 Grain sizes of WE43 magnesium alloys with

different Zn contents
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with different Zn contents
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1 88.67 2.51 6.76 0.41 1.65 -
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3 97.42 1.00 0.51 0.15 0.92 -
4 85.28 5.06 5.04 0.51 0.37 3.74
5 91.02 — 0.11 — 8.24 0.63
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Fig.6 Mechanical properties of WE43 magnesium alloys

with different Zn contents
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Fig.7 Hardness of WE43 magnesium alloys with

different Zn contents
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Fig.8 Tensile fracture morphologies of WE43 magnesium alloys with typical Zn content
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