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Fig.1  Microstructure of as received original TC17 titanium alloy 
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� 2  TC17K�OP�U�� 

Fig.2  Flow stress curves of TC17 titanium alloy at the temperatures of 973 K (a), 1023 K (b), 1073 K (c), 1123 K (d), 1183 K (e), and  

1223 K (f) 
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Fig.4  Effect of strain on the values of Q for TC17 titanium alloy 
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Table 1  Constants of TC17 titanium alloy in Eq. (8) 
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Fig.5  Comparison between the experimental and predicted data 

at the temperature of 1023 K (a) and 1183 K (b) 
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Fig.6  Processing map of TC17 titanium alloy 
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Fig.7  Microstructures of TC17 titanium alloy deformed at Position I (a), Position II (b), Position III (c), and Position IV (d) in Fig.6 

 

��� II �����	
���������� α

	����� β	���� α	��� !"#$�

%&�' α 	()�*!"�+�%&

[19]

�, 7c �

�� III����-.
����/�01����

23�TC1745�67��8� β	
��9�:�

�;<�, 7d��� IV����-.
�=>�;

<?@A��B��� α	���CDE�2FG� 

3  �  � 

1HTC17 45�IJ%�KLMK�NOP�2

JQRSTU�0IJIK�NO����TC1745

�IJ%�KLVW�@X*YZ[\@]� 

2H^" TC1745�_`abcdefg�hi

�jklmnX TC17 45�IJ%&KL`o�p

(qrstdefgMuvwx1`o�A�yz

{|} TC17 45��IJ%&~�������X

TC17 5�0 α+β 	F����2��� �     

317.94 kJ·mol

-1

�0 β 	F����2����  

161.39 kJ·mol

-1

� 

3HmnX TC1745��_��,�-.
��

�vw�mn���,��yz�|} TC17 45�

IJ�2��DEFG�RD�FG� 

 

����    References 

[1] Liu Q, Wang Y, Zheng H et al. Materials Technology[J], 2016, 

31(2): 108 

[2] Tan L, Zhang D H, Yao C F et al. Journal of Manufacturing 

Processes[J], 2017, 26: 155 

[3] Yang Y, Zhang H, Qiao H C. Journal of Alloys and 

Compounds[J], 2017, 722: 509  

[4] Tian Wei(� �), Fu Yu(� �), Zhong Yan(� �) et al. 

Transaction of Materials and Heat Treatment (������

 )[J], 2016, 37(9): 57 

[5] Wang Bowei (!"�), Tang Jun (# $), Zeng Weidong (%

&') et al. Forging & Stamping Technology(()*+)[J], 

2017, 42(6): 7  

[6] Li H Y, Wang X F, Wei D D et al. Materials Science and 

Engineering A[J], 2012, 536: 216  

[7] Cai J, Lei Y, Wang K S et al. Journal of Materials Engineering 

and Performance[J], 2016, 25(5): 1952  

[8] Sajjadi S A, Chaichi A, Ezatpour H R et al. Journal of 

Materials Engineering and Performance[J], 2016, 25(4): 

1269 

[9] LI J Q, Liu J, Cui Z S. Rare Metals[J], 2017, 36(1): 10  

[10] Guo L L, Yang S, Yang H et al. Chinese Journal of 

Aeronautics [J], 2015, 28(6): 1774  

[11] Balasundar I, Raghu T, Kashyap B P. International Journal of 

Material Forming[J], 2015, 8(1): 85  

10 µm 

c 

a 

b 

d 



,2900,                                        -.�/��012                                             3 474 

[12] Zhang M J, Li F G, Wang S Y et al. Materials Science and 

Engineering A[J], 2010, 527(24-25): 6771  

[13] Robertson D G, McShane H B. Materials Science and 

Technology[J], 1997, 13(7): 575  

[14] Xu Bin(5 6). Thesis for Master Degree(789:)[D]. 

Xi’an: Northwestern Polytechnical University, 2007: 21 

[15] Cai Jun(; $). Thesis for Doctorate(<89:)[D]. Xi’an: 

Northwestern Polytechnical University, 2011: 38  

[16] Gao J, Li M Q, Liu G J et al. Rare Metals[J], 2017, 36(2): 86 

[17] Li M Q, Pan H S, Lin Y Y et al. Journal of Materials 

Processing Technology[J], 2007, 183(1): 71 

[18] Srinivasana N, Prasad Y V R K, Rao P R. Materials Science 

and Engineering A[J], 2008, 476(1-2): 146 

[19] Cai J, Zhang X L, Wang K S et al. Journal of Materials 

Engineering and Performance[J], 2016, 25(11): 4750 

 

 

High Temperature Deformation Behaviour of TC17 Titanium Alloy 

 

Yang Xiaokang, Wang Kuaishe, Shi Jiamin, Cai Jun, Wang Meng, Wang Qingjuan, Liu Yingying, Wang Wen 

(Xi’an University of Architecture and Technology, Shaanxi Engineering Research Center of Metallurgical,  

Xi’an 710055, China) 

 

Abstract: In order to investigate the hot deformation behavior of TC17 titanium alloy, isothermal compression tests by a Gleeble 3500D 

simulator were carried out with a temperature range of 973~1223 K, a strain rate range of 0.001~10 s

-1

 and strain of 0.9. The results 

indicate that the flow stress of the TC17 alloy at high temperature is sensitive to deformation temperature and strain rate. Meanwhile, a 

discontinuous yielding phenomenon is found at the strain rate of 10 s

-1

 with temperature of 1123, 1183 and 1223 K. Based on multiple 

regression, a constitutive model was put forward to describe the role of the flow stress as the Zener-Holloman parameter. Thereafter, the 

processing map on the basis of dynamic materials model was established, and the validity of the developed processing map was verified by 

the microstructure analyses of compressed TC17 titanium alloy. 

Key words: TC17 titanium alloy; high temperature deformation behavior; constitutive equation; processing map 
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