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Fig.1 OM images of Mg-5.3Nd alloy in as-cast and different solution treatment conditions: (a) as-cast, (b) 530 ‘C/6 h,
(c) 530 C/8h, (d) 550 ‘C/4 h, (e) 550 ‘C/6 h, and (f) 550 ‘C/8 h
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Fig.2 XRD pattern of as-cast Mg-5.3Nd alloys
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Fig.3 Stress-strain curves of Mg-5.3Nd alloys at different
compression test conditions
(Curve 1 strain of 0.05—unloading—without annealing—
strain of 0.07 and Curve 2 strain of 0.05— unloading—

annealing at 180 ‘C for 4 h—strain of 0.07)
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Fig.4 Influence of different annealing temperature on the compre-

ssion strength of Mg-5.3%Nd alloy
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Fig.5 Optical micrographs of Mg-5.3%Nd solid solution alloy

without annealing: (a) sample compressed to a strain of
0.05 and (b) unloaded and immediately recompressed to

a strain of 0.07
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Fig.6 Optical micrographs of Mg-5.3%Nd solid solution alloy:
(a) sample compressed to a strain of 0.05 and (b) unloaded,
immediately annealed at 180 “C for 4 h, and subsequen-

tly recompressed to a strain of 0.07
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Fig.7 Locations of EDS map scanning for Mg-5.3Nd alloy specimens: (a) strain 0.05, (b) unloading and immediately recompressed to a

strain 0.07, and (c) unloaded, immediately annealed at 180 °C for 4 h and subsequently recompressed to strain 0.07
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Table 1 Nd element atomic contents of corresponding zones
in Fig.7 by EDS (at%o)

Zone No. 1 2 3
Fig.7a 0.87 0.88 0.87
Fig.7b 0.86 0.84 0.86
Fig.7c 0.87 0.98 0.86
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Effect of Annealing Treatment on Compressive Strength
of Pre-deformed Mg-5.3Nd Alloy

Yao Yuhong, He Yike, Chen Jian, Wang Wei, Liu Jiangnan
(Xi’an Technological Unversity, Xi’an 710021, China)

Abstract: The microstructure, annealing strengthening and compressive deformation mechanism of Mg-5.3Nd alloy were investigated by OM,
XRD, SEM/EDS and room temperature compression test. The results show that the main second phase in as-cast Mg-5.3Nd alloy is Mg;.Nd
and the optimal solution treatment is 550 <C/8 h for eliminating the second phases. With pre-compression-unloading-recompression, the
compressive strength does not change obviously; however, after pre-compression-unloading-annealing-recompression, the compressive
strength increases remarkably. The optimal annealing process is 180 <C/4 h. The in-situ optical micrographs indicate that the preformed twins
in the pre-compressed Mg-5.3Nd alloy without annealing obviously grow up during the subsequent compression, whereas after annealing
treatment the second compression deformation is proceeded by the initiation of the new twins rather than the growth of the preformed ones for
the diffusion segregation of Nd element in the twin grain boundary during the annealing process.

Key words: Mg-5.3Nd magnesium alloy; twin boundaries; solution treatment; annealing strengthening
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