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Fig.1  Microstructure (a) and misorientation distribution (b) of the initial sample�

�

Z�KR 20 kV�EBSDåî������RY��Q

����2����R 1:15UÉ/�20 V�æ��K�

�����X�Q:¤+�R 20 �Q 90 s� 

������	
�

����������

Õ 2aRY_>W'�� ε=0.05�»JKL��`

a EBSD ÀÁÕ�/�� ���!ÕO��"#�

W'��R 0.05 ���\]^�BÏ�k$"7��

�KL���S�üf%Ï�kÜ¹D� (Õ 1a)�K

LäåÝ�+�k¼�#b&'(����� �� 

R)£�Õ 2aO� �*+�fS�'� ��

,�Õ�¨Õ 2bÖ��ÕO�-.P/.P0.Q1

.¾2+���

{10 12}

P {1122}P {1121}Q {1124}4

6 ���o 46 ��'�ÀÁ× 34&��� 1�

!Õ 2bO�5�W�Dj�kO5, ��{7�

5, �T-+R 2 6678|1}�Dj 789�

9� 7��U|2}26� 26���9� 789�

:; ���<2��=¢�6 ��9� 7�

��̈ Õ 2bO�>2?.è@Ö��W�Dj�kO

��d 2j� 2j���

{10 12}

�{1122} 7���

{1012}Q{1122} 7;>O 7��� 2 6T-��

89�S 7���íABCÝ5íADEÆ�t

|Schmid Factor}·�=¢

[12,13]

��:�FGH�{1122}

Q {1124} ��W�Dj�kO�d�IJK�

{1124} �~"b�oDbpQ F. Xum

[5]

���ï�

D�����:;��ï����L¢WY'�Z[

\]^{1124} ���de;MØ){1122} �� 

Õ 3��Õ 2 O�ÀÁ+Ú67�ÀÁ+ÚÕû

�`aO� �Æ�NOP�QL�¢�+Â�ÕO

�Å«Õ��o 4 6 �Æ¿ÀÁ×�4&�+Ú�

FR"b�W��MNO {1122} ���S�TY�

�� {1122} �RSTT-� 7��89�of

10 10< >

 4&W 60º~70º#bU[T5�D��SV

R

{10 12}

 ��{1121}Q{1124} �S�T¬�W 76

jWS{1122} ���kO� 6 j�k#b{1124}

 ��¨Õ 2a X.�Y|a~f}Ö��ZV��Oï

�H� {1124} ��jx[©\����]��o

6°�� 789W«±��\]|¨�XQY'�

Z[��}^�#$��A���,-./� 

���  {1124}	
���� 

:;�^{1124} ���dÆ_�̀ Õ 2a��`

aO�:WS{1122}1{1124}KL ���k|a~f}

JKaÀ#bô·�cÝï��yz {1122}f {1124}

KL �C¤�¹È¦w� 

Õ 4 R{1122}f{1124}KL ��cÝde�Õ

4a~4f+��'Õ 2aO a~f?�Yfg�fÕ 2b*h�

Õ 4 O{1122}f{1124} ��+�q/.Q1.¾2

���Õ 4 ij��{1122}Q{1124}KL ��:h

Wi 1 j�kO�ok�kOqo 2 6 �+�3d

�ljfg�ÀÁQ�'� ��ÀÁ× 1Æ¢4

&mDôn#� {1122}Q {1124} ��ÀÁ× l�

opqSÄ�ÀÁ× |�� 1}�o;qirs��

f ���tu./v�

[14]

� 

ï�"b�Õ 4 O�Dj�kO�hW5j

{1122} 7����wj�kOxy 1 j{1124} 

�{7�Õ 4a~4cQ 4fO�lR 2j{1122} 7��

f 1j{1124}��W� 1j�kOghUÕ 2aO dQ

e�+�y 1j{1122}Q{1124} ��:hW��:�

FGH {1124}e;W {1122} 7���tu./fg

|Õ 4f}�{1122} �f���Å' |Õ 4a~4d}

�d����z{ {1122} 7��C¤� {1122} �

f��tu./�ñtu./fg���'��J"

7|��!3}"{1124} �� 

0 10 20 30 40 50 60 70 80 90

0.0

0.1

0.2

0.3

0.4

0.5

 

 

F
r
e
q
u
e
n
c
y
/
%

Misorientation/(

o

)

a 

50 µm 

b 



� 7�                                     � ��"-./@AB�D�FG                                    �2063� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2 �m1�� 0.05>10����I �

Fig.2  Microstructures of the deformed sample with a strain of 

0.05: (a) Euler angle map and (b) EBSD band contrast 

map highlighting the four different types of twin 

boundaries 
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Table 1  Twinning modes in titanium and their misorientation 

angles and rotation axes 
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Fig.3  Correlated misorientation distribution of the deformed sample 

in Fig.2. The inverse pole figures show the distribution of the 

rotation axis for characteristic angular ranges 
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Fig.4  Enlarged images corresponding to the black box in Fig.2a, {11 22}  and {11 24}  twins with superimposed hcp unit cells, angle 

and axis of these twin boundaries: (a~d) {11 24} twin nucleated at a junction of {11 22} twin and grain boundary; (e) {11 24} twin 

occurring in a triple junction of grain boundary; (f) {11 24} twin formed from {11 22} - {11 22} junction  
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Fig.5  Orientation relationships of the {11 22}  and {11 24}  twins in Fig.4 shown by (0001), 

{10 12}

 and

{10 10}

 pole figures; the 

filled dark circles represent the orientation of the matrix, the open triangles represent the orientation of {11 24}  twins, the open 

squares represent the orientation of {11 22}  twins and the open stars represent orientation of {11 22}  twin variants; the common 

ration axis is denoted as a dashed blue circle on 

{10 10}

 pole figures: (a~d) {11 24} twin shares the same zone axis with one of 

{11 22} twin variants; (e) {11 22} and {11 24} have different zone axes in a grain; (f) {11 22} and {11 24}  twin variants have a common 

rotation axis �
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Fig.6  Orientation of each twin variant of {11 22}  and {11 24}  

within the matrix grain reference frame, and four different 

types of {11 24} - {11 24}  twin junctions shown in (0002) 

PF; the matrix is represented by a filled black circle, and 

the variants of {11 24}  and {11 24}  twin are represented 

by filled black squares and triangles, respectively 
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Compressive Twinning Behavior in High-purity Titanium  

 

Ren Yi, Zhang Xiyan, Sun Qi, Liu Qing 

(Chongqing University, Chongqing 400044, China) 

 

Abstract: Compressive twinning behavior in high-purity titanium was studied by back scattered electron diffraction (EBSD) techniques. 

The results show that {1124}  twins are always accompanied with {1122}  twins in some specific grains, and individual {1124}  twin 

is not observed in the deformed sample. The formation of {1124}  twin is attributed to the changes of local stress states, which is induced 

by the interaction of {1122}with{1122}  twin variants or {1122}  twin with the grain boundaries. The {1122} } and {1124}  twins 

tend to share the same axis of rotation as one of the {1122}  twin variant within an initial grain. In addition, due to the crystal symmetry 

and the orientation relationship between {1122}  and {1124}  twins, interactions between {1122}  and {1124}  twins can inevitably 

occur, which results in four different types of {1122} -{1124}  twin junctions. 

Key words: high-purity titanium; compressive twinning; orientation relationship; twin-twin interaction 
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