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Fig.1  Grain morphology mapping (a) and grain size distribution (b) 

of TA32 alloy before deformation 
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Fig.2  True stress-strain curves of TA32 alloy under different deformation conditions: (a) 895 >, (b) 905 >, (c) 915 >, (d) 925 >, 

and (d) 935 > 
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Fig.3  Effect of different deformation conditions on peak stress (a) 

and elongation (b) of TA32 alloy 
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Fig.4  Misorientation distribution of the TA32 alloy at different strain rates: (a) 8.3×10
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Fig.5  Grain size distribution of the TA32 alloy at different strain rates: (a) 8.3×10
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Fig.6  Misorientation changes along the white lines marked in Fig.4: (a) A1, (b) A2, (c) B1, and (d) B2 
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Fig.7  Crystal orientation distributions of deformed TA32 alloy 

at different deformation temperatures: (a) 915 +  and  

(b) 935 + 
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Fig.8  Grain size distributions of TA32 alloy at different deformation temperatures: (a) 915 � and (b) 935 � 
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Fig.9  Misorientation changes along the white lines marked in Fig.7: (a) C1, (b) C2, (c) D1, and (d) D2 
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Fig.10  Orientation distribution at different deformation parts of the tensile samples: (a) grip section, (b) near grip, (c) middle,  

and (d) tip 
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Fig.11  Misorientation changes along the white lines marked in Fig.10: (a) E1, (b) E2, (c) F1, (d) F2, (e) G1, (f) G2, (g) H1, and (h) H2 
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Fig.12  Misorientation angle changes of grain boundaries at  

different deformation areas of the tensile sample 
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Abstract: High-temperature tensile tests in the deformation temperature range of 895~935 °C and strain rate range of 8.3×10

-4

~1.32×10

-2

 

s

-1

 were conducted for TA32 high-temperature titanium alloy developed independently by China, and electron back-scattered diffraction 

(EBSD) technique was used to characterize grain morphology, orientation, and grain distribution. The results show that TA32 alloy 

provides superior superplastic deformation capability, with a maximum elongation up to 1141.8%. At high temperature and low strain rate, 

the growth of grains tends to raise the true stress at late deformation stages. Both the true stress and elongation are sensitive to 

deformation temperature and strain rate, and dynamic recrystallization is more likely to occur in high temperature or low strain rate 

conditions. Under different deformation conditions of superplastic tension, dynamic recrystallization occurs. After deformation, the 

textures nearly exhibit random orientations, and the original grains are equiaxed with better dimensional uniformity. During the 

deformation process, discontinuous dynamic recrystallization serves as the dominant dynamic recrystallization mechanism. With the 

increase in deformation temperature, decrease in the strain rate, and increase in deformation degree, discontinuous dynamic 

recrystallization plays a more important role, while continuous dynamic recrystallization weakens. 

Key words: TA32 alloy; superplasticity; microstructure; dynamic recrystallization 
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