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Fig. 1 Schematic diagram for dimension of tensile test sample
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Fig. 3 XRD patterns of ZA122 alloy: (a) As-cast; (b)
Solutionized at 330 ‘C for 32 h; (c) Double-aging at (90°C, 24
h)y+(180 C, 24 h)
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Fig. 4 Optical and SEM micrographs of as-cast alloy: (a) OM

image; (b) SEM image; (c) Local magnification
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Fig. 5 Microstructures of alloy solutionized at 330 “C for different time: (a) 12 h; (b) 22 h; (¢) 32 h; (d)42 h
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Fig. 6 Effects of aging time on mechanical properties of alloy:
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Fig. 7 TEM images of alloy subjected to peak aging by single
and double aging: (a) (180 ‘C, 24 h); (b) (90 T, 24
h)+(180 °C, 24 h)
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Fig. 8 Tensile fracture surface SEM images for investigated
alloy before and after heat treatment: (a) As-cast; (b) Double
aged at (90 C, 24 h)+(180 C, 24 h)
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Effects of T4 and T6 heat treatment parameters on
microstructure and mechanical properties of
Mg-12Zn-2Al magnesium alloy

ZHANG Yu"?, LI Ming"? YANG Wen-long"?, WANG Zong-gang', WANG Xue-zhi', WANG Qi-shan'

(1. College of Physics and Electromechanical Engineering, Hexi University, Zhangye 734000, China;
2. Institute of Advanced Material Forming Technology, Hexi University, Zhangye 734000, China)

Abstract: A new type Mg-12Zn-2Al magnesium alloy (ZA122) was fabricated by adding 2% Al (mass fraction) in
Mg-12Zn alloy, and the microstructure and mechanical properties of the alloy under the conditions of as-cast, solution
and aging treatment were investigated with an OM, SEM, TEM, XRD and mechanical tests, respectively. The results
show that the as-cast microstructures are mainly comprised of a-Mg matrix, eutectic phases (a-MgtMg,Zn;+
Mg;Zn;+Mgsy(Al,Zn)y). After being solutionized at 330 ‘C for 32 h, the alloy reveals relatively homogeneous
microstructure and perfectly mechanical performance with an ultimate tensile strength (UTS) of 231 MPa and an
elongation (EL) of 9.23%, respectively. The effect of two-step strengthening is better than that of single-aging
strengthening of the alloy, and the peak mechanical properties are obtained 24 h in advance. After single-aged by (180 C,
48 h), the peak values of UTS and EL are 283 MPa and 8.03%, respectively. While the maximum values of UTS 294 MPa
and EL 7.81% are simultaneously achieved from the alloy experienced two-step aging (90 ‘C, 24 h)+(180 ‘C, 24 h).
During single-aging process, the nucleation mechanism of precipitated phases of the alloy is mainly realized by
dislocation, vacancy, stacking fault, sub-grain boundary, grain boundary and other crystal defects. In the course of
two-stage aging, the generated G.P. zones or clustered atoms during the pre-aging process play ready-made heterogeneous
nucleation role in the from process of metastable and equilibrium phases.

Key words: Mg-12Zn-2A]l magnesium alloy; two-step aging; microstructure; mechanical property; nucleation
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