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Table 1  Chemical composition of Ti-5Al-3V-3Zr-0.7Cr 

alloy (ω/%) 

Al V Zr Cr Fe Ti 

4.85 2.63 2.9 0.7 0.02 Bal. 

 

 

 

 

 

 

 

 

 

 

ª 1  Ti-5Al-3V-3Zr-0.7Cr�;Rµ¶ 

Fig.1  Initial microstructure of Ti-5Al-3V-3Zr-0.7Cr alloy 

 

�� β������ 450 µm�ñò(�� αp���

£��� αp��ò��ö������� α���

 ¨
� 1 µm> 

i�à!'»UØáÖ×? Gleeble-3800 R_â

ã!×ø"Üt># Φ16 mmûù$1"%& Φ8 mm

'12 mm()�!*>Øá'¢�
ö+� 750�800�

850�900�950 ,�!'»U� 0.001�0.01�0.1�1 s

-1

,

'¢¹� 50%>Ö×�@-�.!Î_�/�»U�

3 /s� �/�0'¢�
n�� 120 s#�1!*��


 2[>_'¢3�n45�	��n67�t{

Øá89:·!*;<��-ö�ù=�p!*>�

@ 10%HF:30%HNO

3

:60%H

2

O ��¸N!*Üt�

��õ�@>?@d PMG 3 ABç�zèé� EM- 

200GXRì±íéîï�ö÷ØáÖ×^n��ðî

ñò�èîñò> 

������	
�

��������-��	
 

�Q α R���_'¢����ûù�_'¢�


CD�E?p'�#Æ� 750~900 ,>
 2 ���

?��Øá'¢F.Æ�-!�-!'äå>#
 2�

-!�-!'äå�G���?'¢�
 750~900 ,�

�uHR�IJäå>?��!'»Uê0.001~1 s

-1

ë

Æ'¢��K�'¢LM�ÎÏN[�õO»k4J

P!�>µ!�-!'äåuIaJPn�Ç'Q[

R@o�¦{ÎÏN[R@>µÇ'Q[R@~ÎÏ

N[R@k4�Sn�!�-!'äå"u5�ÞÇ

'�5T7!'¹�UÎ�-!�Vh�W?��P>

JP!��Ç'!�T7'¢�
�/��!'»U

�XW�Y��5?'¢�
Z�ê750 ,ë��ä

å[Jyz�JP!�Z¦�µ!�k4JPn\] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ª 2  �;`¥X]^dp¦§WRLc�-cdst 

Fig.2  True stress-strain curves under different deformation conditions: (a) 750 a, (b) 800 a, (c) 850 a, and (d) 900 a 
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Alloy Peak stress/MPa 

Present alloy 256 
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Fig.3  Peak stress (a) and softening stress (b) of Ti-5Al-3V- 

3Zr-0.7Cr alloy changed with temperatures 
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Fig.5  Dependence of recrystallized fraction on strain for the 
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Fig.6  Processing maps of Ti-5Al-3V-3Zr-0.7Cr titanium alloy at 

various true strains: (a) 0.4 and (b) 0.6 (the numbers 

represent percent efficiency of power dissipation) 
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Fig.7  TEM microstructures for the alloy at the strain rate of 0.1 

s

-1

 and 875 �: (a) deformation zone (ε=40%) and (b) newly 

recrystallized gamma grains at grain boundary (ε=60%) 
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Hot Deformation Behavior of Ti-5Al-3V-3Zr-0.7Cr Titanium Alloy 

as a Candidate Material for Pressure Hull of Fusion Reactor 
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Abstract: The isothermal hot compression experiment of Ti-5Al-3V-3Zr-0.7Cr alloy melted by VAR melting three times was performed by 

Gleeble-3800 thermo-simulation machine. High-temperature deformation and recrystallization behaviors of the as-cast alloy were studied 

over a wide range of strain rate (0.001 to 1.0 s

-1

) and temperature (750 to 900 °C). The results show that the flow curves for the current 

alloy firstly exhibits sharp peaks at low strain levels revealing pronounced work hardening, and then drops rapidly after peak stress 

presenting the soft characteristics. The flow stress decreases with decreasing the strain rate or increasing the temperature. Dynamic 

recrystallization (DRX) is the major softening mechanism. The relationship between the critical strain and the peak strain of DRX is linear. 

Based on the conventional recrystallized fraction curves, the recrystallized volume fraction grows as an “S” shape with the increasing the 

deformation temperature and the true strain. Processing maps were established under different deformation conditions, and the optimal 

condition for hot work on this material was determined to be 750 °C/0.001~0.01 s

-1

 and 850~900 °C/0.01~0.1 s

-1

 

Key words: titanium alloy; hot deformation behavior; dynamic recrystallization characteristics; processing map 

 

Corresponding author: Zhao Bin, Candidate for Ph. D., School of Materials Science and Engineering, Northwestern Polytechnical 

University, Xi’an 710072, P. R. China, Tel: 0086-29-86231078, E-mail: zhaobin_51@126.com 


