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Fig.1  Optical microstructure of starting TA15 alloy
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Fig.2  Grain boundary distribution in starting microstructure of 

TA15 alloy (a) and grain boundary orientation 

accumulation distribution (b) 
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Fig.3  Grain boundary distribution of TA15 alloy annealed at 

850  (a) and grain boundary orientation accumulat� ion 

distribution (b) 
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Fig.4  Grain boundary distribution of TA15 alloy annealed at 

950 � (a) and grain boundary orientation accumulation 

distribution (b) 
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Fig.5  The annealing temperature dependence of the amount 

of large angle grain boundary 
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Fig.6  TEM image of TA15 alloy annealed at 800 � 
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Fig.7  TEM image of TA15 alloy annealed at 950 � 
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Effects of Annealing Heat Treatment on Grain Boundary Orientation 

Differential Evolution of TA15 Alloy 

 

Liu Yong, Zhu Jingchuan, Wang Yang 

(Harbin University of Technology, Harbin 150001, China) 

 

Abstract: The evolutions of grain boundary orientation differential of TA15 alloy after annealing heat treatments at different temperatures 

were investigated by EBSD and TEM. The results show a few small-angle grain boundaries of TA15 alloy transformed into large-angle grain 

boundaries when annealed at 800 J; more grain boundaries with large angle appeared greatly while annealed at 950 J; the average thermal 

activation energy was 151.4 kJ/mol for the transformation from small-angle grain boundaries to large angle grain boundaries, which is equal to 

the self-diffusion activation energy of α-Ti; it means that the transformation from the small-angle grain boundaries to the large-angle 

boundaries was controlled by the self-diffusion of titanium atoms. TEM micrographs show sub grain boundaries transformed into dislocation 

net with hexagonal net at the annealing temperature of 800 J, while lots of equiaxed grains were obtained after annealing treatment at 950 J. 
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