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

 

]^{7�¨�XQY'�Z[A���\]^�W

Y'�Z[��MNO���W«��:¤¼öd�

�MN�v���`aO¼�û����� {1124} 

��dûR 815.4 mJ/m

2[16]

�:;û���B���d

{1124} �û�Z
������¼��û��Tù�

 ���d�
�Á��m�;£�y
�K'��

��ÁÑ�i c &��'��Á�æi c &:��û

"7KL 7�R�ÅC{7�� �� {1122}.R

>OTT-� 789�ûÝ�{7����{1122} 

7��C¤� {1122} �f���
Ý�"7tu.

/��û��!3ñtu./fg���'��J"

7|���o6��'��J�� {1124} ���'

��d�\]:��}"{1124} ����¨��¹ 

��OÝ� {1122} 7ôI
!"P5� {1124} 

��o;q5�Ë�O���'��J¡¢��W�

�MNO���fg���'��Jl9��

[17,18]

�

Ö��om;Õ 2 O9;Ö
{7{1122} ���k

 ûñ {1124} ����:¹B���¡�Õ 4e O

{1124} ����r¢�q {1122} �fEF���

tu./f�o6 {1124} ���dB��û;£¤

�� ���'��JQ��Bt`J
¥i {1124}

 ���� 

�����"#o6q��'��J"7|�3�

d� {1124}KL ���¦R>OA���ÙH�§

¡¨©��89����dû
���«±[Ñª��

MNO�¼û�«c��'�¬O�­®¯°Q±²�

�d�NY
�>W«±\]^�A���û�� 

2.3  {1122}�{1124}	
��
���� 

Õ 5 É/«Õ��9��Õ 4 O{1122}Q{1124}

 �ÀÁ�w�ÕO�X.�³èP´³�YP´³£

 �Q´³µ ¶+���BÏ�kP{1122}P{1124}

Q·Dj{1122} 7���qÕ�5�q��'��J�

φ 

φ

1

 

φ

2

 

a

b 

c

d 

e 

f 

25 µm 

b 

a 

0 10 20 30 40 50 60 70 80 90

0.00

0.05

0.10

0.15

0.20

0.25

 

 

F
r
e
q

u
e
n

c
y

/
%

 

Misorientation/(

o

)

0110 

0001 

-1210 

30¡~40¡ 

60¡~70¡ 

70¡~80¡ 

80¡~90¡ 



�2064�                                       �T
������                                              � 47� 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� 4  ,m� 2a4¢£¤¥>¦�§¨ 

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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