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1. Outer tube; 2. Inner tube; 3. Die; 4. Ventilation pipe; 5. Upper die plate; 6. Seal cap; 7. Lower die plate 
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Fig.1  Principle of gas blow forming for bimetallic composite tube: (a) initial stage, (b) bulging stage, and (c) final stage 
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Table 1  Parameters of AZ31 and 7475 materials 

Material 

ε

�

/«10

-3 

s

-1

 T/M σ

0.15

/MPa δ/% 

420 33.27 125.3 

440 24.51 141.1 

AZ31 

 

4.5 

 460 13.62 172.6 

420 21.94 84.0 

440 17.59 131.6 

7475 

 

4.5 

 460 15.03 163.6 

 

s

2t

P

d

σ=

                                (1) 

;Ñ�PéïÜ34­P�σ

s

 �
34���té4

�no�dé4�<þ0 

=Ø>?�@9� 460 �_AZ31���4ïÜ

34­Pé 0.69 MPa�7475���4ïÜ34­Pé

2.3 MPa0 

Z[���	�ÆQÇ�È[����Á���

4�Å[èÐ:Ú®çãÊ4ÉËFE°��0��

�4�ÊÕAÝÕB:C%&�DòË�ßE½Ñ	

«ÕAÝ×­4���BFG�������4�"

#	HI�J���K�
ÓÁ�/�G�H4���

<LØ�^�MNÑÎÏ �lLÅ K^��OÓ�

yÜ×���0�����^�Ó�ñ^ 30 min�@

ÓPy�PQ��ÏÅÑ×ØR­��SãTðÁ­

Pó�� 3 MPaÚ�4�%��ÓUVWñP 60 só

� 1 MPa	�SXþ���S�<� 5 MPaéY�½

Zé 2 ¬��4�£ïÜ34­P	 1.6 [�Q%í

\�S]êNú 2 ��0^Q%_`°a�æS­�

P��?D�b�®çÓü©G�H4&%8�Cê

¢c�d¢3�4�efg#°��no��hi0  

���������

���������	
��
�����

UVú 2�S]êl^� 460 �_��3�4­

PQ%���&%©ª�/�3�4�ú 3é&%Ó	

G�H3�4	d#VB0Á�/�°�g#0jkß

Clmn0¿�gC�>opqLÈ 100[�&%	

3�4°�g#��eK�VBNú 4���9:�

©�g#°�rst��´u�°�ºb0 

�[3�4­PQ%-®¯°�JKD!�9UV

;Â1Ä��­P�	 1.1~1.5[v�&%ïÜ­P�

1éG4Q%w��Ì��4ÆQ�x~Z 3%��

4Z 8%��I�¤ya��9:Lz	�S���

S�{È&%­P9UV;Â1Ä	 1.6~2[v�09

:|}�N��°��	¤ya��x¤Q%­P=

~��¤y�l 200 �:		^��Ë��/�3�4

�9:&%0^����Q%­P�È�&%­P�

È�ñPãË��0 

 

 

 

 

 

 

 

 

 

 

© 2  01¬�­® 

Fig.2  Gas pressure loading curve 
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Fig.3  Profile photo of composite tube  
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Fig.4  Interface image of composite tube 
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Fig.5  Thickness distribution of composite tube along cross  

Section 
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Fig.6  Residual contact stress of composite tube 
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Fig.7  Specimen dimensions of compression test (mm) 
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Gas Blow Forming-Cold Contraction Bonding Technology of Mg/Al 

Bimetallic Composite Tube 

 

Wang Gang, Kong Dehong, Li Siyi, Zhu Runhuan, Mao Wei 

(Harbin Institute of Technology at Weihai, Weihai 264209, China) 

 

Abstract: A new gas blow forming-cold contraction bonding process for Mg/Al composite tube forming was presented. The 

circumferential flow stress and elongation of AZ31 magnesium alloy and 7475 aluminum alloy were obtained by unidirectional hot tensile 

tests at 420, 440 and 460 °C. On this basis, the initial and maximum air pressure required to deform the Al tube and Mg tube were 

calculated and the AZ31/7475 composite tube was manufactured at 460 °C. The formed AZ31/7475 composite tube is closely combined 

with no metallurgical bonding. Due to the existence of eccentricity between the AZ31/7475 tubes and the die cavity, the wall thickness 

distribution of the cross section is not uniform. The residual contact stress between the outer tube and the inner tube was deduced, which 

includes the residual contact stress caused by the elastic recovery and that caused by the cold shrinkage of the two alloys. The residual 

contact stress of the composite tube was measured by the compression tests and the calculated value agrees well with the measured value, 

whose difference is about 19.2%. 

Key words: composite tube; gas blow forming; cold contraction bonding; residual contact stress 
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