
� 47� � 9� ��������	 Vol.47, No.9

2018� 9�                     RARE METAL MATERIALS AND ENGINEERING September 2018

�����2017-09-18

���	����	
��
�51201135����������	
2017JM5085�


��
�� ����1979 ���������������� !�"�#� �$ 710072�%&'029-88493450-8002�E-mail:

huangbin@nwpu.edu.cn

���� TC17 ����	
��







ASB�

��

�

������

� ��������	�
 ���
��� �

(�������#� �$ 710072)

� ��()*+,-./01234567348 TC179:
;<=*>?-.�@)%ABCDEDFG�EBSD�

HI=JKLMNO06734 TC17 9:
 !PQ34RST8UVWSXYZ'[ 700 \]^;<*>?LM

_�6734 TC17 9:
8 !`a�b*cd<5�eMf8 ASB ghij34klmnopSqMf8rst

β uqvwxy α u3fWzLM{|}~��� α u�����β uqv����WJKLMNO0� ASB ghi

j βu8����UV�Q�[ βugklMf~�4TWK_b*cd���8HIYZ�6734 TC179:
�

��~8b*cd�����zLM{|}~�b*cd�����W

����b*cd�� TC179:
�6734�%ABCDED

�������TG331        ������A �����1002-185X(2018)09-2705-06

��������	
��
�������


������������
����� !
��

�
�"#$%&'()%*+�,-.��/01

23����#$%�,*45678�94:;<

���8(adiabatic shear band, ASB)

[1-5]

3<���1

2=>$�?@AB�BCDE�� !F��G?

@%HIJKLMN�%OP!<���8%Q1R

SM?@TUCVWXY%"ZT[/!D\]+^

_AB���`?@%�a3;]Lbcdef�1

2%>$!g<���8hiGiU�jklmno

^p!qLrs%tuvwxyzB��a{|

[6]

3

}g�~�� ���% ASB!���no]s

���3���

[7]

�a^��������(SHPB)�

�g TC6~��noHI����!>1
���


�" TC6~��<���8��$���>�!-.

�����,���s!� 
 TC6~��<���

8%�� ¡O¢£a3¤�¥

[8]

��] Ti-6Al-4V<

���8¦,§w

5%

¨%©�ª«!¬­®¯°M±²

-.����%�A!w

5%

³´
µ¶!·¸�0¹3

º<���8»¦,^¼; 0.3235�0.0705 mm ½!

w

5%

%0¹|¾¿ Ti-6Al-4V <���8¦,%ÀÁ

(55 µm) z " Á (12 µm) Â � Ã Ä �

[9]

 g

Ti-15Mo-3Al-2.7Nb-0.2Si ~��<���8%jk

¬U©5no]��!>1��8%jk¬U©5�

�;ÅÆÇ
ÈA��Y£a"ÉÊ��-ÉÊÆÇ%

ËÌ-��Í�¹ÎÏÐÑ%Ò¶�ÓÆ3ÔÕ�

[10]

��]������ÖC" TC18 ��<���8%

ÆÇÒ5×D!Ø;<���8 ÆÇÒ5�Ù��

ÆÇ � ´
�Ú�ÛH�ÜÝÞ#$�Yß �

�KàáJK��Ò¶ÆÇ�ÉÊÆÇ%âãäåæ

��HIç¬Æ 3 �×Dèé£a%¬­3êëì�

[11]

ía SHPB ��g TC16 ~��<���8ã%j

k¬Uzî�ïðno]��!vQ��8%ñòÙ

qL�� N,óM��ÎÏÐÑ%ôÊhiU�!

 +Ùs�õ� N,%ç¬Æ�ÓÆh�!ö
�

�8ã>$]î�3÷ø�

[12]

éùía SHPB��!

gúIhizûühi Ti-6Al-4V ��noHIAW

��>1!°Mýþ�AW½�%�Ê!��hi 

%<���8���¦!ö<���8©5��%�

éw�]<���8¦,%��3Xinqin Liu�

[13]

�

�]jk¬Uz��
�g Ti-6Al-4V ��%<��

�o;%	
!vQúIhi
��
�; 10

3 

s

-1

ï

ð"!<���8Í²�^�ö
Ïó�s��Y±

�!
ûühi !��
�� 4000� 6000 s

-1

%�

5�� !<���8��]��hi¬U�^��

ö�¾������¬U%��3 



�2706�                                        ��
� !R��                                             � 47� 

 

��f���g~�� ASB %t�zØ�¡�

]Ý�%£a!� L�¹%*Á.3`��!"�

�#$?@;%&hi% TC17 ~����å·�#

$<���8%hiGiU!'u���z��(,

g%&hi% TC17~�� ASB%	
!)*��

�ÖC"%&hi%~�� % ASB%��×D!�

+;��%$#�ABz�a,-<���8îO%

tuvw3 

��������

`.���/
%��?@;%&hi TC17 ~

��0DI1?!1?2,; 15 mm!F3y�^4

® 1�53 

ía Gleeble-3500 �678�×no��å�

�!ía9�:Î;!ó1? TC17 ~��#?@%

ÊÓÎÏ§0DÎÏ¨<
=>; Φ8 mm×12 mm¶

?@£;8ù!gFno��å��!����
�

; 50 s

-1

!8ù��å��·ABCD!�E	��½

%�(hi3qF%��å��GHI® 23qF%

����5xJ4J 1�53 

��å��·%8ùóÓÏ�K!��L�×M

NO�PQ·%8ù�a Lasertec Optelics C130RO

èSTUjVz Tescan Mira 3W>þXYZ[UjV

Ànojkhik\z^p3]È!gNO·%8ù

noZ�NOD^Z[_�þ`þ§EBSD �̈�ùa3

EBSD^p
bLOxford HKL Nordly Max EBSDPc

% Tescan Mira 3W>þXYZ[UjVÀno!ád

a HKL-Channel 5eCfggh% EBSD#$Hin

o·jkt!ghFiU�^lïð3 

������	
�

 

 1  TC17 !"�#$�%&'� 

Table 1  Chemical composition of as-received TC17 titanium 

alloy (ω/%) 

Element Al Sn Zr Mo Cr Ti 

Contents 5.0 2.1 1.9 4.2 4.1 Bal. 
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Table 2  Parameters of thermal compression for TC17 

titanium alloy with Widmanstaten microstructure  

Sample 

number 

Deformation 

temperature/� 

Deformation/% 

Deformation 

rate/s

-1

 

1 700 40 

2 800 60 

3 850 70 
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Fig.1  Schematic diagram of thermal compression experiment for 

TC17 titanium alloy 
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Fig.2  SEM-SE image of TC17 alloy with original Widmanstatten 

microstructure 
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Fig.3  Phase map of TC17 titanium alloy with Widmanstatten 

microstructure from the results of EBSD 
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Fig.4  ASB in TC17 alloy with Widmanstatten microstructure deformed at 700 �, 40%: (a) macromorphology of ASB, (b) orientation 

distribution map of the grains, (c) pole figure for β-phase 
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Fig.5  Phase map result from EBSD for transition area of ASB in the TC17 alloy with Widmanstatten microstructure deformed at 700 �, 
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Fig.6  ASB in TC17 alloys with Widmanstatten microstructure deformed at 800 �, 60% and 850 �, 70%: (a) macromorphology of ASB, 

(b) orientation distribution map of the grains in center of ASB, and (c) pole figures for β-phase 
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Table 3  Absorbing work of ASB in TC17 alloy with 

Widmanstatten microstructure deformed at 

different parameters, E (�
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Microstructure and Texture of Adiabatic Shear Band (ASB) in TC17 Titanium Alloy 

with Widmanstatten Microstructure  

 

Huang Bin, Ren Weijia, Zhang Yanmin, Chen Shuang, Yang Yanqing, Luo Xian  

(Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: Hot compression tests were carried out on TC17 titanium alloy with Widmanstatten microstructure by thermal simulation testing 

machines, and the influence of different deformation parameters on the morphology and structure of the TC17 titanium alloy was 

characterized by electron back scattered diffraction (EBSD) techniques. The results show that adiabatic shear band (ASB) occurs in the 

TC17 alloy with Widmanstatten microstructure while the hot compression deformation temperature is over 700 °C, and the central region 

of ASB is mainly composed of equiaxed β-phase grains formed by dynamic re-crystallization and a small amount of α-phase. More 

residual α phase appears and the β-phase grain size increases with increasing of the hot compression temperature. Different deformation 

parameters have little effect on the orientation distribution of β-phase in the central region of ASB, and Goss texture mainly forms in 

β-phase. Furthermore, the TC17 titanium alloy with Widmanstatten microstructure has good adiabatic shear sensitivity, and it increases 

gradually with the increase of hot compression deformation temperature. 

Key words: adiabatic shear band (ASB); TC17 titanium alloy; Widmanstatten microstructure; electron back scattered diffraction (EBSD) 
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