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Fractal analysis of recrystallized grains of Ti-15-3 alloy after
hot deformation

ZHANG Qing, LI Ping, XUE Ke-min

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The fractal theory was applied to analyze the recrystallized microstructure of Ti-15-3 alloy after hot
deformation and solution treatment. Slit Island Method and Box Counting Method were used to calculate the fractal
dimension of grains. The influence of processing parameters on fractal dimension and grain size was studied. The results
show that the shapes of recrystallized grain boundaries are self-similar. The fractal dimension of grain boundaries

increases with increasing deformation degree and strain rate whereas decreases with increasing deformation temperature.

It might provide a new method for quantified study on irregular hot deformation microstructure.
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Fig.1 Microstructures of Ti-15-3 alloy after hot deformation
and solution treatment: (a) =750°C, & =40%, £=0.01mm/s;
(b) =800 C, £=60%, &=0.01 mm/s
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Fig.2 Binary images of microstructure: (a) =750 C, £=40%,
£=0.01 mm/s; (b) =800 C, £=60%, &£ =0.01 mm/s
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Fig.3  Fitting lines of InP vs Ind: (a) =750 C, ¢
=40%, £ =0.01 mm/s; (b) =800 C, £=60%, £ =0.01 mm/s
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