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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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Fig.4 Flow curves of AZ31 Mg alloy at 425 ‘C
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Table 1 Data of thermal tensile test

No. T/°C Strain rates /s’ o/MPa 0/%
1 425 5.0x107 20 132
2 425 1.0x107 12 200
3 425 6.6x10™ 12 225
4 425 3.3x10™ 8 255
5 425 1.0x10™ 4 260
6 425 6.6x10° 4 327

E5/2425 C, NARTE A 1.0x107s™ R AS A i I
) (BB IR TR SE R o BB IR 4 1F R R
SR LR A K A 5 R e V) B AR T, R AN K T
RIS A - BRI h425 °C, AR H1.0x107s
M IESE R UIIERT R 592 s, WIRKTEAFmEE R 17
mm, F12430mm, HERELHH=0.57; SRR TE
W&712 s, MIKTEAR S 24 mm, &1EECH0.80;
MK R 4R SR 2772 s, IKIEA S BEIL £126 mm, b
I T & AR R, ARt 4 0.86.

Bl6 & B A )5 5 5 O R BERI DG R o T I, Bl TE
e B B DK T A 2 A, K AL PR ik 28 AT
Ui 1 I BRIk, R N AR AT BT RN g 1)
25 SEOR RN & B A A —FE A A, 5 il %
PEAS ) A7 5 D O 2 ) o T TS AP ) T i g 5 b 12 7 4R
A, MEEJR I, BT RRICRRER, RS TR
A 60 J 7 1) 22 T o A T X 45K p A K R AR T %
3 (R AR RN BT LA T Ak T A 1 T i Ak S
BEf/N, HAE40.356 mm.



557 W

TR KA. AZ31B B G SO I UK T 9T

* 1261 -

K5 425 CRANFIBKIEI ] B
Fig.5 The photo of AZ31B sheet subject to superplastic bulging: (a) 7= 592 s, H=17 mm; (b) =712 s, H=24 mm; and (c, d) =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
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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

Zhang Qinglai', Xiao Fugui', Guo Hailing', A.B. Bondarev %, B.I. Bondarev >
(1. Jiangsu University, Zhenjiang 212013, China)
(2. Industrial Center MATEKS Ltd, Moscow 121596, Russia)

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 °C, with a deformation rate of 1.0x10° ~ 6.6x107 s, 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 C,
1.0x107 s 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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