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Microstructures and texture evolution of
Mg-7Gd-4Y-1Nd-0.5Zr alloy during hot rolling

TANG Chang-ping, ZHANG Xin-ming, DENG Yun-lai, LI Li, WU Yi-ping, LIU Jie, HE Ting

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

Abstract: The microstructure and texture evolution of Mg-7Gd-4Y-1Nd-0.5Zr alloy during hot rolling at 450  were
investigated by means of OM, SEM and XRD. The results show that there exist two components of textures: basal texture
and prismatic texture. The basal texture becomes stronger and stronger and the prismatic texture becomes weaker and
weaker with increasing the strain. The prismatic texture is formed by the initiation of the prismatic slip system in the
grains with particular orientations, the prismatic texture is weakened by {1012} <1011 > twinning and static
recrystallization twinning-induced during annealing.
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Table 1 Chemical composition of experimental alloy (mass (ODF) 3(a) (b) 3
fraction, %) (3
Gd Y Nd Zr Mg ) 450 40%
6.53 3.15 1.03 0.46 Bal. ODF (  3(a) @=30° @=80°~90°
@=0°~90° 40%
XIP-6A
4% 80% (
20~30's 3(b))
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1

2 450 40%  80%
Fig.2 OM images of alloy plates hot rolled by strain of 40% (a) and 80% (b) at 450

2 1) A EDS 40%
Table 2 EDS result of point A shown in Fig.1(b) [15]
Element wW/% X/% (CRSS)
Mg 21.02 55.11
300
Y 40.82 29.26
Mg-7Gd-4Y-1Nd-0.5Zr 450
Zr 0 0
Nd 4.26 1.88
Gd 33.90 13.74
3 1(b) B EDS
Table 3 EDS result of point B shown in Fig.1(b)
Element W/% X/%
Mg 2.66 9.39 3(a)
3(a
Y 3.93 3.80 ( @)
Zr 90.36 85.14

Gd 3.05 1.67 f10123<1011> 1 80%
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Fig.3 ODF images of alloy plates hot rolled by strains of 40% (a) and 80% (b) at 450

Twinned

Twinned
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4
Fig.4 Schematic diagrams of orientation transition in twining bands: (a) Axis € parallel to rolling direction; (b) 0—-90° angle

between axis € and rolling direction; (c) Axis € perpendicular to rolling direction



20 5 Mg-7Gd-4Y-1Nd-0.5Zr 811

2.4 (1120)
450 40% 450

13 5
min 5 5

3(a)
@,=30° @=90°
( 5(b)) @ 90" 0
( 5(c)) {1120} c {1120}
(0002) (1120) 6 6 c
(0002)

';i ‘\“J%?W"Ig&}
e

5 450 40% 450
Fig.5 OM images of samples hot rolled by strain of 40% and then annealed at 450  for different time in salt bath furnace: (a) 1

min; (b) 3 min; (¢) 5 min
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Fig.6 (0002) and (1 150) pole figures of samples rolled by strain of 40% and then annealed at 450  for different times in salt
bath furnace: (a) 1 min; (b) 3 min; (¢) 5 min
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