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® 1  G;HIJ9¯*® 

Fig.1  Schematic diagram of the hot cross-rolling 

Normal direction (ND) 

Rolling direction 1 (RD1) 

Rolling direction 2 (RD2) 
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® 2  N,J9+K´:.J9µ¶·¸® 

Fig.2  Reduction per pass, accumulated reduction and sheet 

thickness as a function of rolling pass 
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® 3  ¹q Mg-1.5YM
WXYZd OMº»¼ SEMº» 

Fig.3  OM (a, c), SEM (b, d) images of the as-cast Mg-1.5Y alloy, and EDS result of the yellow circle marked 

in Fig.3d (e) 
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® 4  ½¾c¿ β

1

-YSS«d SEMº» 

Fig.4  SEM images of β

1

-YSS phases with different morphologies: (a) nano-sized bulk-shaped, (b) micro-sized bulk-shaped, (c) micro- 

sized bulk-stacking, and (d) micro-sized step-stacking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 5  ½¾c¿ β

2

-YSS«d SEMº» 

Fig.5  SEM images of β

2

-YSS phases with different morphologies: (a) nano-sized spherical, (b) micro-sized spherical, 

(c) micro-sized rod-shaped, and (d) micro-sized strip-shaped 
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® 6  J9qÀaSTqN,WXYZ 

Fig.6  Optical micrographs (a, g), SEM micrographs (b, h) of as-rolled (a, b) and as-annealed (g, h) Mg-1.5Y alloy sheet; SEM micro- 

graphs (c, e) and high magnification (d, f) of YSS phase in as-rolled Mg-1.5Y alloy sheet  
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® 7  Mg-1.5YM
N,(0002)�ÁÂ�®aVÃÄÅÆ 

Fig.7  X-ray recalculated (0002) pole figures (a, b) and corre- 

sponding 3D models (c, d) of Mg-1.5Y alloy sheets: (a, c) as- 

rolled and (b, d) as-annealed 
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® 8  Mg-1.5YM
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Fig.8  Engineering stress-strain curves of tensile test for Mg- 

1.5Y sheets at room temperature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 9  Mg-1.5YM
N,dÈ¢¡Íc¿ 

Fig.9  SEM micrographs of the fracture surface of as-rolled (a) and as-annealed (b) Mg-1.5Y sheets; local magnification of YSS phase (c) 

and corresponding EDS result of the red cursor marked in Fig.9c (d) 

a 

Max=5.0 

Max=2.8 

RD2 

RD1 

RD1 

RD1 

RD2 

ND 

ND 

b 

RD2 

c 

d 

0 5 10 15 20 25 30 35 40

0

50

100

150

200

250

E
n
g
i
n
e
e
r
i
n
g
 
S
t
r
e
s
s
/
M
P
a

Engineering Strain/%

As-rolled Mg-1.5Y

As-annealed Mg-1.5Y

a 

YSS 

b 

c 

2    4    6    8   10   12 

Energy/keV 

I
n
t
e
n
s
i
t
y
/
a
.
u
.
 

Mg 

Y 

Element ω/% at% 

Mg 37.80 68.96 

Y 62.20 31.04 

Total 100.00 100.00 

d 



°612°                                           ±²
³,-.+/                                           � 50� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

® 10  Mg-1.5YM
N,DÇ¥¦ÎC�d\Xc¿ 

Fig.10  Macro-morphologies of as-rolled (a) and as-annealed (b) Mg-1.5Y sheets after the Erichsen test at room temperature 
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Effect of Recrystallization Annealing on Microstructure, 

Texture and Properties of Mg-1.5Y Alloy Sheet 

 

Wang Yinyang, Wang Rong, Fang Canfeng, Xu Zunyan 

(Key Laboratory of Solidification Control and Digital Preparation Technology (Liaoning Province), 

Dalian University of Technology, Dalian 116024, China) 

 

Abstract: Mg-1.5Y alloy sheet was prepared by cross-rolling technique. The effect of recrystallization annealing (475 °C/15 min) on 

microstructure, macro-texture, mechanical properties and stretch formability of Mg-1.5Y alloy sheet was primarily studied. The results 

show that the uniform equiaxed grains form through strong static recrystallization after recrystallization annealing. The texture of as-rolled 

alloy sheet exhibits a subrotund-bimodal orientation distribution, and the basal-pole intensity peak tilts about ±20° from normal direction 

(ND) to rolling direction 2 (RD2). The texture orientation distribution is more dispersed and randomized after recrystallization annealing. 

The basal-pole intensity peak splits along the direction of intersection angle between rolling directions and a butterfly-shaped multi-peaks 

weak texture orientation distribution finally forms. Besides, the maximum intensity of basal plane decreases from 5.0 to 2.8. The fracture 

elongation and index of Erichsen test of as-annealed alloy sheet are 30.5% and 4.4 mm, respectively, which is improved by 63% and 42% 

compared with as-rolled alloy sheet. 

Key words: Mg-1.5Y alloy sleet; recrystallization annealing; macro-texture; mechanical properties; stretch formability 
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