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Table 1  Chemical composition of CP-Ti used in present study (ω/%) 

O N C H Fe Residuals Ti 

0.15 0.018 0.018 0.001 0.05 <0.4 Balance 
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Fig.1  Illustration of the processing direction of tensile and 

compressive samples 
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Fig.2  Tensile and compressive responses of CP-Ti at different 

strain rates and room temperature: (a) true stress-strain 

curves and (b) strain hardening rate curves 
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Fig.3  Initial texture of the as-received CP-Ti sheet: (a) grain 

morphology distribution and (b) pole figures 
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Fig.4  EBSD-orientation maps of CP-Ti samples deformed at different true strains: (a) compression, ε=0.03; (b) tension, ε=0.03;       

(c) compression, ε=0.08; (d) tension, ε=0.08; (e) compression, ε=0.18; (f) tension, ε=0.18; (g) compression, ε=0.26; (h) tension, ε=0.26 

100 µm 

h 

g 

e 

f 

d 

c 

a 

b 



�3574�                                       �������	
                                              � 48� 

i�s c yq ND-TD uû�ÏÄ@kÏ

[19]

8a\]�

�Àb7��s�ûäÏ�&Ø�� ��a���W

<°�CÝ:�� cy���Ä@kÏ8a_`MN£�

��. 0.03<�°¨����Ada��=>_`��

A?D�����@¤?D�;��X� 0.18��<�

��X��¢��Ra\]��Àb7�����A�

Ã�W�;���À 0.08<�k°¨��������

�:��=>��A?Do?D�m��:��Z8�

nq!Ä@«67�s cy��! RD�Î RD_`< c

y�!\]�����!��A���o\]���¡

8

[20, 21]

81�'*+�ç[_`��AhIÁ@n�

����o\]��Á@hIn����������

 B8M5|C�SQR5|F�

[20, 22]

8 

EBSD¼½Kw��|/��y�È7���78

'*+�,Ç����.

{1012}

�

{1121}

\]��

¢

{1122}

�

{1011}

_`���?�A��|Ã:�

. 85°�35°�64°¢ 57°

[9, 23]

8.;�ó'*+�a\

]¢_`Àb7��A���Ð�-À EBSD¼½�

Bi�¡���MN£'*+�äÏ�:t����

äÏ�1a�®Èå

[24]

�0æ 51å8qæ°Ç�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5  ���:;<"=@��ABC 

Fig.5  Grain misorientation angle distributions under different strain conditions: (a) compression, ε=0.03; (b) tension, ε=0.03;         

(c) compression, ε=0.08; (d) tension, ε=0.08; (e) compression, ε=0.18; (f) tension, ε=0.18; (g) compression, ε=0.26; (h) tension, ε=0.26 
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Fig.6  Strain rate sensitivity of yield strength and 

tension-compression yield asymmetry 
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Fig.7  Strain rate sensitivity of strain hardening exponent and 

tension-compression asymmetry in strain hardening 
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Asymmetry of Tension-Compression Performances and Strain Rate Sensitivity of TA2 

 

Tao Jiahui, Gu Boqin, Chen Lili, Zhou Jianfeng  

(Nanjing Tech University, Nanjing 211800, China) 

 

Abstract: The behavior of commercially pure titanium (TA2) under tension and compression was investigated at different strain rates. 

Significant tension-compression asymmetry in yielding and strain hardening were observed. The results show that with the increase of 

deformation strain rate, the asymmetry of TA2 increases. The microscopic deformation mechanisms and microstructure evolutions of 

commercially pure titanium under tension and compression were analyzed by electron backscattered diffraction (EBSD) techniques. The 

results show that the compressive deformation of commercially pure titanium is dominated by deformation twinning while the tensile 

deformation is dominated by the dislocations sliding. The macroscopic tension-compression asymmetry of commercially pure titanium is 

determined by load sensitivity of microscopic deformation behaviors and its strain rate sensitivity is due to the different influences of strain 

rate on properties of tension and compression.  

Key words: commercially pure titanium; tension-compression asymmetry; microstructure evolutions; strain rate 
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