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Fig.1  Initial lamellar microstructure of Ti555211 alloy 
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Fig.2  Specimen size of in-situ tensile experiment of Ti555211 

alloy 
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Fig.3  Stress-displacement curve for in-situ SEM tensile test of 

Ti5555211 alloy with lamellar structure at 25 ° 
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Fig.4  Microstructure of prefabricated notch 
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Fig.5  Crack change in pre-notch area for residual metal alloy of 

Ti555211 with lamellar structure at the initial loading 
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Fig.6  Phenomenon of sliding in in-situ tensile test of Ti555211 

alloy with lamellar structure 
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Fig.7  Microcrack propagation of Ti555211 alloy with lamellar 

structure crossing the lamellar direction 
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Fig.8  Microcrack initiation at lamellar microstructure (different 

growth directions) of Ti555211 alloy: (a) the region away 

from the main crack and (b) the area in front the crack tip 
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Fig.9  Basic fracture process of in-situ tensile test specimen of Ti555211 alloy with lamellar structure: (a) stage¿, (b) stageÀ,  

(c) stage Á, (d) stage Â, and (e) stage Ã 
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Fig.10  Fracture morphology near main crack fracture of in-situ 

tensile test specimens of Ti555211 alloy with lamellar 

structure  
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Fig.11  Fracture morphology of in-situ tensile test specimen of 

Ti555211 alloy with lamellar structure 

 

Ê´Ì(���yCÂ+ïî 13 IJðE�¿Ài

ÍÎø�Êù�
ÏQ4jHÐÑ�l��Y���

ÍÎ(ÒÓ!�ÔÕ+°±/l�Z>j>â�(

�Ëj>à�Ö×(Ø�j�Ù�'ÚfàÛÜ�

!��Ê´ÌiED�IJðEj>¨X�Ö×(

j>Ù���>!��Ê(µÝ´Ìi(!Y�Ê

Feg+  

 

 

 

 

 

 

 

 

 

§12  �¬§11rTi555211HI
JKLMCDEF��¹ºD²R�¸£Pµ 

Fig.12  Fracture morphologies of corresponding different positions in-situ tensile test specimen of Ti555211 alloy with lamellar structure  

in Fig.11: (a) position A, (b) position B, and (c) position C 
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Fig.13  Snake-like slip on the inner wall of dimples of in-situ tensile 

test specimen of Ti555211 alloy with lamellar structure 
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In-situ SEM Observations on Tensile Deformation Behavior of Ti555211 Titanium 

Alloy with Lamellar Structure 
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Abstract: The tensile deformation and fracture behavior of Ti555211 alloy were investigated by in-situ SEM tensile tests. The results 

show that the slip bands are given priority within the lamellar structure with the tensile loading direction larger than 45° for the Ti555211 

alloy with initial lamellar structure. The cracks propagate from the corners of the indention both across and along the lamellar directions 

for the alloy with initial lamellar directions. Moreover, as the crack propagates, the slip bands become dense. The main fracture mode of 

the lamellar samples is ductile fracture. The Ti555211 alloy shows different fracture morphologies. For the alloy with initial lamellar 

structure, visible shear lips and a number of dimples are observed in the fracture. The deformation and fracture behavior of the near-β 

titanium alloy of Ti555211 can be tracked by the SEM in-situ tensile test method in real time. The results of this method are scientific and 

informative. 

Key words: Ti555211 titanium alloy; lamellar structure; near β titanium; in-situ SEM observations 
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