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Fig. 1  Schematic diagram for ingot and dimension of tensile
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Fig. 2 XRD patterns of ZA63 alloy: (a) As-cast; (b) Soluted
at 350 ‘C for 28 h; (c) Aging at 180 C for24 h
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Fig. 4 Microstructures of ZA63 alloy after solution at 350 ‘C
for different time: (a) 20 h; (b) 28 h
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Fig. 6 Microstructures of ZA63 alloy aged at 180 C for 24 h: (a) SEM image; (b) HRTEM; (c) [0001]yg; (d) [1 1§O]Mg
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Fig. 7 Micrographs of tensile fracture surface for investigated
ZA63 alloy before and after heat treatment: (a) As-cast; (b)
Soluted at 350 ‘C for 28 h; (c) Aged at 180 ‘C for24 h
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Effects of heat treatment technology on microstructure and
mechanical properties of Mg-6Zn-3Al magnesium alloy

ZHANG Yu', HUANG Xiao-feng" % GUO Feng', LI Yuan-dong"?, BI Guang-li"-2, MA Ying"2, HAO Yuan"?

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;

2. Key Laboratory of Non-ferrous Metal Alloys and Processing, Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: A new type Mg-6Zn-3Al (noted ZA63, mass fraction, %) magnesium alloy was prepared by permanent mould
casting, and the microstructure and mechanical properties of the alloy under the conditions of as-cast, solution and aging
treatment were systematically investigated by OM, SEM, TEM, XRD and mechanical tests, respectively. The results
indicate that the as-cast alloy is mainly comprised of matrix a-Mg, eutectic phases (a-Mg+Mg,Zn;+Mg;Zn;+
Mgs»(Al,Zn),) with continuous or semi-continuous precipitated along grain boundaries and a few divorced granules
within grains. When the alloy is treated at 350 ‘C for 12-36 h, the solution effects are gradually enhanced with
increasing solution time. At 350 ‘C for 28 h, the alloy reveals relatively homogeneous microstructure, and the ultimate
tensile strength (UTS) and elongation (EL) of 241 MPa and 11.12% are achieved, respectively. Subsequently, when the
alloy is aged at 180 C for 6-72 h, the mechanical test demonstrates that, the UTS further increases, the mechanical
properties increase firstly and then decrease, the peak values of UTS, EL and micro-hardness of the alloy aged at 180 C
for 24 h are simultaneously obtained, which are 298 MPa, 9.78% and 96.3 HV and increase by 39.25%, 14.52% and
54.82% compared with those of the as-cast alloy (214 MPa, 8.54% and 62.2 HV), respectively. There are mainly two
types of precipitates of the alloy after aging at 180 C for 24 h, namely, the first precipitate is lath-like, the secondary
one is a short-rod.

Key words: Mg-6Zn-3Al magnesium alloy; solution treatment; aging treatment; microstructure; mechanical property;

precipitation morphology
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