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Effects of Nd addition and homogenizing annealing of ingot on
microstructure and properties of ZK20 Mg alloy
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Abstract: The effects of homogenizing annealing of ingot on as-annealed microstructure and as-extruded mechanical
properties of ZK20 and ZK20+0.5Nd magnesium alloy were investigated by room tensile test, optical microscopy and
scanning electron microscopy. The annealing temperatures were 603, 633, 663, 693 K, separately, and the holding time
was 10 h. The results show Mg-Zn and Mg-Nd-Zn compounds observed in the cast ingot disappear gradually with
increasing annealing temperature, and the dendritic segeration decreases dramatically. The elongation of as-extruded
ZK20+0.5Nd alloy after homogenizing annealing is higher than that of the alloy without annealing while its strengh
remains unchanged. The Nd addition can refine the grain and improve the ductility of as-extruded alloy, and the effect of
homogenizing annealing on the elongation of ZK20 alloy is enhanced as a result. It can be concluded that the better
homogenizing annealing process are 663, 10 h for ZK20 and 693, 10 h for ZK20+0.5Nd.
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Table 1 Chemical compositions of experimental alloys (mass
fraction, %)
Alloy Si Fe Mn Zn Zr Nd Mg
ZK20 0.0063 0.0046 0.011 2.11 0.180 O Bal.
ZK20+0.5Nd 0.0058 0.0016 0.031 1.98 0.195 0.45 Bal.
d 92 mm Nd [14]
d 90
mm 673 K d 16 mm
GB/T 16865—1997 d ZK20  ZK20+0.5Nd 693K 10h
8 mm, 40 mm
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633 663 693K 10 h 2.2
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Fig.1 Optical microstructures and SEM images of ZK20 and ZK20+0.5Nd Mg alloy after homogenizing annealing at different
temperatures for 10 h: (a) Optical microstructure, ZK20, as-cast; (b) Optical microstructure, ZK20, 603 K; (c) Optical microstructure,
ZK20, 633 K; (d) Optical microstructure, ZK20, 663 K; (e) Optical microstructure, ZK20, 693 K; (f) Optical microstructure,
ZK20+0.5Nd, as-cast; (g) Optical microstructure, ZK20+0.5Nd, 603 K; (h) Optical microstructure, ZK20+0.5Nd, 633 K; (i) Optical
microstructure, ZK20+0.5Nd, 663 K; (j) Optical microstructure, ZK20+0.5Nd, 693 K; (k) SEM image, ZK20+0.5Nd, as-cast; (1)
SEM image, ZK20+0.5Nd, 603 K; (m) SEM image, ZK20+0.5Nd, 633 K; (n) SEM image, ZK20+0.5Nd, 663 K; (0) SEM image,
ZK20+0.5Nd, 693 K
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Fig.4 SEM images of fracture surfaces of as-extruded samples: (a), (b) ZK20, without annealing; (c) ZK20+0.5Nd, without
annealing; (d), (¢) ZK20, 663 K, 10 h; (f) ZK20+0.5Nd, 663 K, 10 h
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