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Table 1 Chemical composition of alloy (mass fraction, %)

Nd Zn Zr Mn Fe Mg
2.41 0.41 0.42 0.01 0.002 Bal.
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Fig. 1 TEM images of precipitates in
samples aged for different time: (a) 8 h;
(b) 12 h; (c) 16 h; (d) 60 h; (e) 96 h
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Fig. 2 Mechanical properties of alloy aged for different time
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Fig. 3 SEM images of fracture surface of alloy aged for
different time: (a) 8 h; (b) 16 h; (c) 60 h
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Aging strengthening of Mg-Nd-Zn-Zr magnesium alloy
prepared by solid recycling process

WEN Li-hua', JI Ze-sheng?, XU Hong-yu?, WANG Bao-gin', NING Hui-yan', WENG Jiang-xiang', HU Mao-liang®

(1. School of Mechanical and Electrical Engineering, Heilongjiang Institute of Technology, Harbin 150050, China;
2. School of Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)

Abstract: The precipitation strengthening behavior of Mg-2.4Nd-0.4Zn-0.4Zr magnesium alloy prepared by solid
recycling process during aging was investigated. The microstructure of the precipitates and fracture behavior were
examined by TEM and SEM. The results show that the peak ultimate tensile strength, elongation of the alloy is 294.5
MPa and 13.5%, respectively, when aged at 200 “C for 16 h. The alloy exhibits good strength due to precipitation of the
rod-like B’ metastable phase and the flaky f stable phase. The f’ phase transforms into the f stable phase in-situ when
aged at 200 ‘C for 60 h. This induces decline of the strength and increasing of the plasticity. Fracture mode is mainly
transgranular tearing fracture at the early stage of aging. Fracture mode is a mix mechanism with transgranular dimple
fracture and intergranular fracture in the peak-ageing. Bigger second phases have largely effected on fracture in the
further-ageing.

Key words: Mg-Nd-Zn-Zr magnesium alloy; aging strengthening; microstructure; mechanical property; fracture

behavior
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