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Microtexture evolution in
Mg-Y and AZ31 Mg alloy during hot deformation
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
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Abstract: The effects of Y on the dynamic recrystallization (DRX) and microtexture evolution of hot deformed Mg alloy
were studied by optical, SEM and EBSD microscopy. For this purpose, AZ31 and Mg-Y alloy bars were compressed at
strain rate of 3x10° s ' and at temperature of 723 K. The results show that DRX frequently takes place in AZ31 Mg alloy
just after being compressed to strained ¢=0.2 and the volume fraction of DRX grains is more than 80% after further being
compressed to strained 0.5. Whereas alloying by Y retarded DRX, the fraction of DRX in Mg-Y alloy is less than 10%
even at the strain of 0.4. In AZ31 Mg alloy, the alignment of the basal planes initially parallel to the compression
direction is rotated gradually by compression and approaches perpendicular to the compression direction in high strain
and the basal texture is rotated by about 90° at the strain of 1.2. But in Mg-Y alloy, only a few grains rotate to be
perpendicular to the compression direction with increasing strain. The basal texture caused by the rotated grains is
significantly weakened and the orientation distribution becomes more random after DRX. The basal texture of Mg alloy
can be significantly weakened after DRX by the addition of Y.

Key words: magnesium alloy; yttrium; hot deformation; dynamic recrystallization; microtexture

hep {0001}

(51071182)
2010-01-28 2010-06-08

0731-88830136 E-mail: yangxuyue@mail.csu.edu.cn



270 2011 2
733K 2h
723 K
] 3%<107° s
(ECAP) 10 min
(2-3] 5s
Y,0;  SiC,
1431 6%(
) +94% OLYMPUS
[6-8]
AGNEW [ Y Analysis Imaging Processing
Mg
MAYUMI [ Mg-Y EBSD
550-650 K Y $4500 SEM
COTTAM M Mg-Y OIM Data Collection 4.5 OIM Analysis
Y 5.0
[12] Ce
AZ31 Ce
2
2.1
[13] 1 AZ31 Mg-Y T=723 K
1(a) AZ31
e=0.2
18 um
[14-15] 10% &=0.5
80%  ( 1(c)) MgY £=0.2
( 1(b)) e=0.4
Y
Mg 10%( 1(d)) e=1.2
80%( 1(H)
(OM) 6
(SEM) (EBSD) um  AZ31
(AZ31 ) MgY ) Y
AZ31 [16]
Mg Y
[9, 11]
1 Mg-Y
AZ31 ( Mg Y Mgy, Ys
%) A12.68 Zn0.75 Mn0.68 Cu0.001 Si0.03 (17-18]
Fe 0.003 Mg Mg-Y Y 7% Y

d 8 mm>=<12 mm



21 2 Mg-Y AZ31 271

1 AZ31 Mg-Y =723 K
Fig.1 Optical microstructures of alloys compressed at 723 K and 3x10> s™' under different true strains: (a) AZ31 Mg alloy, £&=0.2;
(b) Mg-Y alloy, ¢=0.2; (c) AZ31 Mg alloy, £=0.5; (d) Mg-Y alloy, e=0.4; (¢) AZ31 Mg alloy, ¢=1.2; (f) Mg-Y alloy, e=1.2
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Fig.2 Inverse pole figures from compression direction of local texture of AZ31 Mg alloy compressed at different true strains and

T=723 K: (a) £=0.2; (b) £=0.5; (c) £=0.8; (d) e=1.2

a— £=0.2

Relative intensity of texture

0 30 60

Angle between {0001} plane and
compression direction, &/(°)

3 AZ31 {0001} {0001}

Fig.3 Changes in relative intensity of {0001} plane and angle
between {0001} plane and compression direction of AZ31 Mg

alloy with strain
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Fig.4 Inverse pole figures from compression direction of local texture of Mg-Y alloy compressed at different true strains and 7=723
K:(a) 0.2; (b) 0.4; (c) 1.0; (d) 1.2
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Fig.6 Schimid factors of {0001} (1120) slip system in Mg-Y

alloy compressed to true strain of 0.2 at 723 K
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