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Fig. 1

ZMG6 alloy treated in solid solution and after aging at 220 C

Hardness curves and typical microstructures of
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Fig. 2 Typical SEM images(a), magnified area marked with rectangle in Fig. 2(a) (b), and TEM bright field image(c) and

corresponding diffraction pattern(d) of peak-aging sample
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Fig. 4 Microstructures of solid solution and peak-aging samples compressing under various temperatures from 410 C to

520 C
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Fig. 6 Microstructure evolution of solid solution sample deformed at 510 C: (a) &=0.2; (b) &=0.5; (c) &=0.9; (d) &=1.5
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Fig. 7 Microstructure evolution of peak-aging ZM6 Mg alloy deformed at 510 C: (a) £=0.2; (b) £¢=0.5; (c) &=0.9; (d) &=1.5
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Fig. 8 Typical SEM images((a), (b), (c)) and TEM image(d) of precipitates in peak-aging sample deformed at 510 C: (a) &=

0.2; (b) &=0.5; (c) &=1.5
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Fig. 9 Typical IPF maps((a), (¢)) and corresponding {0001} pole figures((b), (d)) developed at e=1.5 for solid solution ZM6
Mg alloy((a), (b)) and peak-aging sample((c), (d)) after compression at 510 ‘C

300 280 30
b
(@ ® Solid solution
420°C — After aging
<
B 250 + =] 240+ 4125
£ 2
s - S
£ 200 g ~ 8
2 © 200f < 1208
g @ 2
5 8 RS
Q += m
§o 150 «é
= = 160+ 115
o)
----- Solid solution
S — After aging
1 1 I 120 L 1 1 1 10
0 5 10 15 20 420 450 480 510
Engineering strain/% Temperature/C

E10  ANEIIRE R4 Ja ZM6 B < ) S IR A TR I — T 8 3 P 2 DA R A7 5 P2 A 4 i L P8 P 22 1 vl 2
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and changing curves of mechanical properties as function of temperature(b)
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Effects of pre-existing particle on microstructural and mechanical
properties of ZM6 magnesium alloy under hot compression

ZHANG Zhi-rou', NAGAUMI Hiromi*, YANG Xu-yue'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. School of Tron and Steel, Soochow University, Suzhou 215100, China)

Abstract: The effects of pre-existing particles on the microstructure of a ZM6 magnesium alloy during hot
deformation were investigated by optical microscopy (OM), scanning electron microscopy (SEM), back-scattering
diffractometry (EBSD), and transmission electron microscopy (TEM). The mechanical properties were detected
through tensile tests at room temperature. The results show that dynamic recrystallization (DRX) is remarkably
promoted during compression by the pre-existing particles. Accordingly, obvious grain refinement and basal
texture weakening are observed after compression, resulting in improvement of ultimate tensile strength and
elongation. Compared with the sample without pre-existing particles, the volume fraction of dynamic
recrystallization increases from 85% to almost 100%, and the elongation of compressed sample with pre-existing
particle treatment increases by 30%, reaching a maximum of 18.2%, without any drop in strength.

Key words: ZM6 Mg alloy; pre-exiting particle; hot compression; dynamic recrystallization; mechanical

properties
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