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Fig.1 Optical microstructure of titanium alloy TC11
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Fig.2  Specimen photos and elongations before and after tension

and elongation
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Fig.3  Tensile stress-strain curves of the sample
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Fig.4  Optical microstructures of transverse sections (T) and 

longitudinal sections (L) of specimens after tension at: (a
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Fig.5 Correlation between the volume fraction of equiaxed α

and the heating-temperature of titanium alloy TC11

[12]

(L)��É��3Ì 5k TC11���ß;|	�Uy

α É50�[V

[12]

3

iWÌ 4a

T

�4b

T

� 4c

T

N���� 810� 900 Ê

6�αÉXY�k�
�Í-�Z��,k 40%� 46%�

G�Ì 5NO���� 810� 900 Ê6 αÉ50��

, 85%� 70%��B6�¿À45�Û[\ym α→β

�É43��� 2 C|	�F�B�45�Û[É4

�\y<# αÉ� βÉ�50]^_�`I��Éa

:òÈ;:�bíÉ�k�
�J���3G� 980 Ê

6�45��[� α É50', 21%�GÌ 5 [� α

É50,k 38%�xÔB6�¿À�Û[\ym α→β

�É4�c{�� 980 Ê6���|	���α É5

0�8�α � β íÉ{�Éa:ò;:�Ç345µ

�pqdÈo βpq�ke:�J�RF3

iWÌ 4a

L

�4b

L

� 4c

L

NO���� 810� 980 Ê�

αÉ6Sf¿;�G� 900 Ê�αÉMÉi�k�½�

�B6� 900 Ê6�45�Û[\ym+ghip

j�/014�k�

[13]

3��O>�ENF�� TC11

���IJ�456�α É� β Él2�sm��*

��¶���(����:
ÀE�Ý� 900 ÊH

I�i�Ì 5NF�Uy αÉ�50� 70%12��

#�:�
ÀE3̈ Z�45�Û[ α→β�É4N�

o'9+gno�7pbq3

2.2.2  ��	
��

Ì 6aoÁÔ� 980 Ê, 0.001 s

-1

¿ÀµRSc�

TEM Wr3�ÌNO���ÁÔ45µ�α/α tcÑ

Ò�st���u+�uv�ÂB α ÉY��±�$

,-3i� βÉ����45µ��6�4Cwxs�

Yy�,-{>z±�$3z{|$� 980 Ê6�β

É50�_�B45�9� αÉF�J�� αÉ��

VWNOnk45����K� β É}~G{o� α

}~378B���íp�a�45�Ö����É

���45

[14]

ð7po�'4�E�Ö�W�Ö[�

'4�E�íÉ[oÉx��z�íÉl2�7C'

9�	��4¨7po�'9�Ö�W�Ö[�'9

�íÉ[oÉ���z�íÉl2�7C'4�E�

	��3��É���[��� βÉ� αÉ���F

��+'9�VW��'4�E�Ö[�β É�45

�$ αÉ��a��Ô����45@���� αÉ

��Å3É����'9�Ö[����45@��

βÉ��Å3{|$� 980 Ê, 0.001 s

-1

6�αÉY�

�±�$,-�45��� β É}~�VWNOnk

45�Ök�'9�Ö3 

Ì 6b� 6coÁÔ� 900 Ê, 0.001 s

-1

¿ÀµRS

c� TEMWr3�ÌN���� αpq���î"�

ptst�ÑÒ�B6 α/αtc��\yu+�G α/β

tc��5B�k���ô6 α/β tc\ymu+3

�B6�456�É(p)tu+�Ý� α/βtcG{o

α/α tc����[14,15]�\]i�É��3�Ì 6c

NO����1>�� α pqYNO±�$,-�ô

6 α É<�m45��B6���45���'4�

E�Ö�@�4G β É�45�9� α ÉF�VW β

É'�\ym45��B6���45A���'9

�Ö�@�3ÍO�)|	� 980 ÊRF$ 900 Ê�

45�Ö\ym4³���'9�Ö�4k�'4�

� 6  GdKs¦§¨©EF Tª«� TEM³´

Fig.6  TEM images of transverse sections of specimens after tension under different conditions: (a) 980�, 0.001 s
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Effect of Deformation Temperature on the Superplasicity of Titanium Alloy TC11 
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Abstract: The superplastic deformation behavior of titanium alloy TC11 has been investigated in the temperature range of 810~1050 S 

at the strain rate of 0.001 s

-1

 by tensile tests at high temperature, and the microstructures of samples deformed have been observed and 

analysed by metallographic microscope and transmission electron microscope. The results showed that the titanium alloy TC11 would not 

exhibit superplasicity in the β phase field, but exhibit in the temperature range of 810~980 S in the α+β phase field with an optimal 

deformation temperature of near 900 S and maximum elongation of 595%. The intracrystalline deformation, interface sliding, dynamic 

recrystallization or diffusion creep take part in the superplastic deformation at 900 S, and the interface sliding appears at α/β phase 

interface. The relative content of α and β phases has a heavy effect on the superplasicity and the titanium alloy TC11 exhibits an optimal 

superplasicity when the content of primary α phase is about 70%. 

Key words: titanium alloy TC11; tensile deformation; superplasticity�deformation temperature�microstructure�deformation mechanism 
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