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Microstructure and mechanical properties of Mg-8.5Gd-2.0Y
-1.0Ag-0.4Zr alloy with high strength and ductility

Chen Jie™ , Wang Qudong™ ™ , Zhao Zheng™ , Ding Wenjiang™ ™
(™ National Engineering Research Center of Light Alloy Net Forming, Shanghai Jiao Tong University, Shanghai 200240)
(™ Key State Laboratory of Metal Matrix Composite, Shanghai Jiao Tong University, Shanghai 200240)
Abstract

The microstructure and mechanical properties of Mg-8.5Gd-2.0Y-1.0Ag-0.4Zr (wt. %) were investigated. The
results show that this ascast alloy has fine microstructure and consists of a-Mg solid solution, grain boundary precipitates
Mgs(GdY), and intracrystalline zirconium-rich cores. After solution treatment, the grain boundary precipitates almost
disappear completely and some cubic shaped ¥ compounds are observed. The alloy shows remarkable age hardening
response, and the age hardness, as well as the time to peak decrease with the increasing age temperature. Afier peak-
aged at 200°C, the alloy exhibits very attractive mechanical properties, whose ultimate tensile strength (UTS) and
elongation reach 396MPa and 9.1% respectively at room temperatre, with the remarkable precipitation strengthening
being the major contributor to its excellent mechanical properties. Such excellent combination of strength and ductility is
peculiar for ordinary casting Mg alloys, and would be of great significance for the extensive applications of Mg alloys.

Key words: magnesium alloys, microstructure, mechanical properties, precipitation strengthening, Mg-Gd-Y-Ag-
Zr alloys

— 430 —





