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Abstract: The cylindrical pure Ti specimens were subjected to quasi-static compression (QSC). The microstructure and 

texture evolution and its deformation mechanism of QSC pure Ti were investigated. The results show that there are three 

types of deformation twins ({ 2110 }, { 1211 } and { 2211 } twinning) in all samples. The microstructure evolution can be 

divided into some stages, including deformation twin refining grains, twins reaching saturation and grain refining. The 

texture evolution also experiences the following stages: the initial bimodal texture transforms to ring-like distribution at 

lower strain levels, and then the ring-like distribution transforms to basal texture and gradually increases at higher strains. 

According to the analysis of microstructure and texture evolution, it is shown that deformation twinning is dominant at 

lower strain levels (� 0.3), however, dislocation slip plays a major role when strain exceeds 0.3. The critical strain of 

deformation twinning reaching saturation in QSC pure Ti is 0.3. 
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1  QSC 3  

Table 1  Three types of deformation twins in QSC pure Ti 

Twinning Misorientation 
axis 

Misorientation 
angle/(°) Legend

{ 2110 } � 0211 �  85° Red 

{ 1211 } � 0011 �  35° Green

{ 2211 } � 0011 �  64° Blue 

1(a) (b) 0.05 0.1

{ 2110 }� 1110 �

{ 2211 }� 3211 �

{ 1211 }� 6211 �

1(c)
(d) 10 �m

0.7~2 �m DPD
(0.5~2 �m)[8] 1

0.3

0.4 QSC
 

DPD

DPD { 2110 }
{ 1211 } { 2211 } 3
{ 4211 } [13] QSC

{ 2110 } { 1211 } { 2211 } 3

DPD [8]  
Channel 5 EBSD

(LABs 15°) 3
2

LABs
5.06% LABs

2 { 1211 }� 6211 �

{ 2110 }� 1110 � { 2211 }� 3211 �

{ 1211 }
{ 2211 } { 2110 }

( 0.3)

 
(�=0.5~0.8)

2

EBSD 40%
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1  QSC EBSD  

Fig. 1  EBSD maps for boundary and twinning boundary of QSC pure Ti at different strains: (a) �=0.05; (b) �=0.1; (c) �=0.15; (d) 

�=0.2; (e) �=0.3; (f) �=0.4 
 

2  QSC 3  

Table 2  Boundary length frequencies of LABs and three 

types of twins in QSC 

Boundary length frequency/% 

Strain 
LABs 

{ 2110 } 

twins 

{ 1211 } 

twins 

{ 2211 } 

twins 
Total twin

0 5.06 � � � � 

0.05 21.9 2.96 0.05 6.90 9.91 

0.1 24.7 4.15 0.06 8.05 12.26

0.15 41.6 3.84 0.03 6.58 10.45

0.2 43.9 4.22 0.05 4.95 9.22 

0.3 50.2 3.33 0.04 3.27 6.64 

0.4 51.3 2.18 0.06 2.12 4.36 

2.2   

XRD (0002) 3
0.1 QSC

2.16

0.3

( LD)20°~40° (0002) c
DPD

(DPD 0.2)[8]
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2  QSC  

Fig. 2  Microstructures of QSC pure Ti at higher strain levels: (a) �=0.5; (b) �=0.6; (c) �=0.7; (d) �=0.8 

 

 
3  QSC (0002)  

Fig. 3  (0002) pole figures for QSC pure Ti 
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0.3~0.8)  
4 f(g)max

QSC Ti

0.3

 
 

 

4  QSC f(g)max  

Fig. 4  Relationship between f(g)max and strain in QSC pure Ti 
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5  QSC  

Fig. 5  Grain-boundary misorientation angle distribution for QSC Ti samples deformed at different strains: (a) �=0.05; (b) �=0.1; (c) 

�=0.15; (d) �=0.2; (e) �=0.3; (f) �=0.4 (Peaks at 35°, 64° and 85° correspond to { 1211 }, { 2211 } and { 2110 } deformation twins, 

respectively. LAB: Low angle boundaries with less than misorientation angle of 15°) 
 

 

6  QSC { 2110 } { 2211 }  

Fig. 6  Frequencies of LABs (a) and { 2110 } and { 2211 } twins of QSC pure Ti (b) 
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