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Fig.1 XRD patterns of the as-cast Mg-10Y-2.45Zn and Mg-10Y-
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Fig.3 OM images of Mg-10Y-2.45Zn (a~c) and Mg-10Y-2.45Zn-1Ca-0.37Al (d~f) alloys with solid solution of different pre-solution time:

(a,d) 10 h, (b, €) 20 h, and (c, f) 30 h
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Fig4 TEM images and corresponding SAED patterns of Mg-10Y-2.45Zn-1.0Ca-0.37Al after by solid solution at 500 C for 20 h followed

by ECAP: (a)18R and (b)14H
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Fig.5 OM (a, c¢) and SEM (b, d) images of Mg-10Y-2.45Zn-1Ca-0.37Al alloy after solid solution for various durations followed by ECAP:

(a,b)20 hand (c, d) 30 h
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Microstructural Evolution and Mechanical Behavior of Mg-10Y-2.45Zn-1Ca-0.37Al Alloy

Zhao Yuanliang', Bian Liping', Zhao Xingguo', Zeng Hanghang', Liang Wei', Meng Yupu®
(1. Shanxi Key Laboratory of Advanced Magnesium-based Materials, Taiyuan University of Technology, Taiyuan 030024, China)
(2. Shanxi Province Technology Market Management Office, Taiyuan 030024, China)

Abstract: Mg-10Y-2.45Zn and Mg-10Y-2.45Zn-1Ca-0.37A1 alloys were fabricated by magnetic levitation induction smelting coupled with
copper-mould suction casting technique. The combination effect of high-content Ca and a small amount of Al alloying element addition on
the formation of LPSO phase in as-cast Mg-10Y-2.45Zn alloy were investigated. And the microstructural evolution and mechanical
behaviors during subsequent solid solution treatment and under high temperature and high stress conditions of the alloys were explored.
The results show that high content of Ca and a small amount of Al co-addition promote the formation of profuse 18R-LPSO in the as-cast
state. In contrast to Mg-10Y-2.45Zn alloy, a large number of 18R-LPSO phases of Mg-10Y-2.45Zn-1Ca-0.37Al alloy are dissolved into the
a-Mg matrix at high temperature, coalesced and grown up at the grain boundaries. Meanwhile, a-Mg grains become coarsened severely.
Under high temperature and severe plastic deformation conditions, however, massive 18R-LPSO is kinked, delaminated or crushed.
Concomitantly, dynamic recrystallization of the matrix at the vicinity of the 18R-LPSO phase boundary occurs. And a large number of fine
rod-like 14H-LPSO phases are precipitated from a-Mg matrix. These structural features significantly enhance the mechanical properties of
the alloy.

Key words: Mg-Y-Zn-Ca-Al alloy; long-period stacking ordered structure; microstructure; mechanical properties
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