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Microstructures and mechanical properties of
extruded Mg 9Gd-4Y-0. 6Zr TS at elevated temperatures

XIAO Yang, ZHANG Xirming, CHEN Jian-mei, JIANG Hao
(School of Materials Science and Engineering,

Central South University, Changsha 410083, China)

Abstract: The microstructures and mechanical properties of the extruded Mg-9Gd-4Y-0. 6Zr-T5 at temperatures
between 250 'C and 400 C were investigated. The results show that this alloy has outstanding mechanical properties
and high heat-resistance, and its mechanical properties are markedly better than those of WES54. The tensile
strength of this alloy at 250, 300, 350 and 400 C are 348, 262, 150 and 62 M Pa, respectively. In tensile test at 400
C, the sample shows a coarse grained superplasticity, which is not reported, and a great deal of recrystallized
grains are found on grain boundaries and a lot of twins occur within the grains.
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Fig. 1 Microstructures of extruded bar
after peak aged at 225 C for 24 h

(a) —Optical microstructure of longitudinal section;

(b) —Dark field image of TEM
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Table 1 Tensile properties of
Mg-9Gd4Y-0. 6Zr alloy

ME-Ts MR-Ts"
T est
temperature/ 'C %/ G.2/ & 0,/ 3.2/ &
MPa MPa MPa MPa MPa MPa
25 370 319 4 330 300 5
250 348 303 9 280 250 12
300 262 232 21 190 150 28
350 150 128 54 - - -
400 62 48 180 - - -

* —Researched by Anyanwul®'.
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Fig. 2 Tensile properties of heat-resistant
M g-rare earth alloys at different

elevated temperatures

(a) —Ultimate tensile; (b) —Elongation
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Fig.3 Microstructures adjacent to tensile fracture surfaces (a) ~(d) and
SEM morphologies of fractural surfaces (a)~(d) of extruded sample

in TS5 temper at different temperatures
(a), (a) —25 C; (b), (b)) —250 C; (¢), (¢) —300 C; (d), (d) —350 C
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Fig. 4 Superplastic microstructures of

alloy after tensile test at 400 C
(a) —Optical microstructure of
longitudinal section fracture;

(b) —M agnification of Fig. 4( a)
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