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Fig.1 Original microstructures of AZ31B
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Fig.2 Sample dimension of thermal tensile test
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Fig.3  Ketch of the gas bulging principle
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Table 1  Data of thermal tensile test
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Fig.5  The photo of AZ31B sheet subject to superplastic bulging: (a) t= 592 s, H=17 mm; (b) t=712 s, H=24 mm; and (c, d) t=772 s, H=26 mm
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Fig.6 Relationship between thickness and height of gas bulging 

forming at different H/r (ratio of height to radius)
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Fig.7 Tensile fractographs of AZ31B sheet subject at 772 s forming

½ 8�½ 9­X� 425 D��<?�� 1.0×10

-3 

s

-1

B`=ë� 712 s� 772 sëV=A ¡:;#$½i

x°`=AKL�»y�)¸�$�*[z�)û­

{.)¸3U)�Ï=V��|}�~����i

[12,14]

,

`=ARû���»y�)¸�û­{.�*[z�

))¸�)�Ï�����it6�j�C�úÏ�

<=]��<?��c.�)���MN���d�

ð
ý�i�34#`=A�KLì��.è��ì

ø�<=]��<?�?�\�
�V=.>2��

+ëMN*[z�)�»�)¸v\����#6�

.B$�`=ë�cv��'ýû­)¸�?v\�

=V�\)¸�:ë$�MN*[z�)
=V\]

{.)¸��­�6\)¸`q�¿½ 9a�9b#8X

��^���ëKL�m\]��i���1��·

-Q��-.��i¯]y56-d��H���¿

½ 8d�½ 9f#����[14]ix��i=��)�Ï�

r7������ìø�j�$�C/0<=���

¨T�)��*�=����ic.�7v\���

x 8  24U� 712 s, kpq 0.8U34h_7sEF

Fig.8  Microstructures of AZ31B sheet subject at 712 s forming and 

H/r=0.8: (a ) peak; (b) transition point; (c) corner; and (d) side
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Fig.9  Microstructures of AZ31B sheet subject at 772 s forming and H/r=0.86�(a) peak; (b, c, d) transition point; (e) corner; and (f) side
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Superplastic Gas Bulging Forming of AZ31B Magnesium Alloy Thin Sheet
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Abstract: The microstructure, the thermal tensile behaviors and the gas bulging forming formability of AZ31B Magnesium Alloy were 

investigated by thermal uniaxial tensile�gas bulging forming�optical microstructural observation and SEM observation. The results show that in 

the condition of 425 ,� with a deformation rate of 1.0×10

-3 

~ 6.6×10

-5 

s

-1

, a flow stress of 4~12 MPa, and an elongation of 200 %~327 %, the 

extrusion + hot/cold rolled magnesium alloy shows a good superplasticity. The AZ31B magnesium alloy shows a better formability at 425 ,�

1.0×10

-3

 s

-1

 with a bulging height of more than 24 mm and H/r>0.80.

Key words: magnesium alloy; thermal tensile; gas bulging forming; microstructure
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