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Fig.1  Dimension of samples for hot tensile tests 
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Fig.2  Photos of specimens before and after superplastic deformation 
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Fig.3  Relationship between maximal flow stress and tensile 

parameters 
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Fig.4  Relationship between elongation of base metal and tensile 

parameters 
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Fig.5  Relationship between plastic deformation rate of weld  

joint and tensile parameters 

0%��¡¢ie(�Î6uv.�/0%�;6�

50��;6+ 10

-2

 s

-1

¤Ivw�³´`�*×ic

.�/01þ��³·S6ioGí%¹^�õ*�

��Ï%4��50+ 10

-2

 s

-1

	900 �¤I¥^w

46%6T\k}+,-�5¯:1äå���Ï��

T�%34�5��* 

���������	��
������m ���

34�5%¥^���m'�.���ö.�/

0��5��6m �34��5%#$126t��

()�5��»¼<½¾�x%��* 

d log / d logm σ ε=

�

                        (1) 

^ 6 �_ú�Î�5��1'�.�i.�/0

¿³%õÀ*ÁÂE1FT\hÃ�Î��1���

M% m w�cú�m

870

=0.366m

900

=0.56m

920

=0.51*

jTÄ�TC4���äå��p+ 10

-2

 s

-1

.�/0

\1��T�%34��5��6mw^ö 0.5*mn

TC4���äå��p��T�%34��5��* 

������������

jöe(����Ï%~G7	ÅÆGí5��

�ÇQ +ÈN6©Õ+34�þ�·_"ÉÄ%�

5Lú��Î6Êe(��æ%�5 +�¤¥�Ë

Ì*ú -YÍY�p3475�e(����Ï%

�5�¤¥�6Î�ÎÏ�Î�5¯:1�Ï��p

Ð5�5%ÑÒ6�Ð���Ï34��5�¤¥À

2 K*-Ó�Ï�5�¤¥À2 Kú���Ï34�

�50ie(34�f�0%
wÊ� 

J M

= /K δ δ

                                 (2) 

"6δ

J

ú���Ï34��506δ

M

úe(34�

f�0* 

jãÔ�ÕTÄ�+Ö×¯:1���Ï�5�� 

 

 

 

 

 

 

 

 

 

 

 

 

{ 6  \5V7FV5WX_56%bH�? 

Fig.6  Relationship between flow stress and strain rate at different 

temperatures 
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Fig.7  Relationship between K value and deformation temperature 
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Superplastic Deformation Mechanical Behavior of Laser Welded Joints of TC4 

Titanium Alloys 
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Abstract: Superplastic deformation mechanical behavior of laser welded joints of TC4 alloys was investigated by hot tensile tests. 

Non-uniform deformation coefficient K was introduced to characterize the non-uniform deformation between welded joints and base metal 

during superplastic deformation. Results show that the laser welded joints of TC4 alloys can bear high-temperature superplastic 

deformation without damage. When the initial strain rate was below 10

-2

 s

-1

, the flow stress was below 60 MPa. Both the deformation rate 

of joints and K value of specimens were first increased and then decreased with increase of the deformation temperature and strain rate. At 

900 ºC and 10

-2

 s

-1

, superplastic deformation rate of joints and K value reach their maximum of 46% and 0.18, respectively at the same time. 

It reveals that the welded joints have better superplastic deformability, and sensitive index of strain rate m is bigger than 1.5.  

Key words: Ti-6Al-4V alloy; laser welding; superplastic forming 
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