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Fig. 1 Hot die forging process(a) and schematic diagrams((b)—(d)) of conical shell die forgings
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Fig. 4 Average grain size distribution rate of conical shell die forgings at bottom: (a) Inner; (b) Middle; (c) Outer
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Fig. 5 Engineering stress —strain curves(a) and mechanical property histogram(b) of samples T-m, M-m and B-m under

tension along AD and CD directions
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Fig. 6 EBSD characterization results of samples T-m, M-m and B-m
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Fig. 11  Fracture morphologies of samples T-m and B-m after tensile fracture along CD and AD directions after aging:
(a), (b) Sample T-m; (c), (d) Sample B-m; (a), (c) Along CD direction; (b), (d) Along AD direction
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Inhomogeneity of microstructure and mechanical property of
large magnesium alloy conical shell

LIU Wen-lin, JIN Yu-fei, HAN Yu-xiang, CHEN Han, LIU Chu-ming, CHEN Zhi-yong

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The microstructure and mechanical properties of different parts of the Mg-8.94Gd-1.80Y-0.42Zr-
0.21Ag (mass fraction, %) alloy large conical shell prepared by the hot die forging process were analyzed. The
results show that there are obvious differences in microstructure along the height direction and thickness direction
of the conical shell. Along the height direction, the top and middle layers of the conical shell have higher degree of
recrystallization than the bottom layer. Along the thickness direction, the recrystallization degree first decreases
and then increases from inside to outside. The interiors of the top and bottom layers are almost completely
dynamic recrystallization, while others are mixed microstructure composed of coarse and fine grains. The top and
bottom layers of the conical shell show obvious anisotropy in mechanical properties, while the middle layer is
nearly isotropic, which is closely related to the difference in deformation mechanism caused by different crystal
orientations of the samples. After aging treatment, the strength of the alloy is increased significantly, and the
mechanical anisotropy is weakened, but the tensile fracture mode at room temperature changes from the mixed
fracture mode of ductile fracture and brittle fracture to a single brittle fracture.

Key words: magnesium alloy; die forging; microstructure; mechanical properties; aging treatment
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