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Low-temperature/high-strain rate superplasticity of two-phase
titanium alloys

C. H. Park, C. S. Lee

Abstract
The current understanding for phase/grain boundary sliding and low-temperature/high-strain rate superplasticity of two-
phase titanium alloys is summarized. The quantitative analysis on boundary sliding revealed increased sliding resistance

s
-~

on the orderof /f < o/

/B boundary, hence, led to the conclusion that approximately 50 % alpha(or beta) volume

fraction and/or grain refinement is beneficial for obtaining large superplastic elongation at low temperature and/or high
strain rate. To predict the temperature for 50% alpha volume in various alpha/beta Ti, artificial neural network was
applied. Finally, much enhanced superplasticity was achieved through grain refinement utilizing dynamic globularization.
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Fig. 1 The amount of boundary sliding measured in
the specimens elongated up to 30 %]2].
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. 2 Predicted phase volume fraction of Ti-6Al-4V
alloy using artificial neural network. '
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variation of test temperature.
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Fig. 4 Tensile elongation of the ECAPed Ti-6Al-4V
alloy test at 600 ~ 700 °C[4].
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Fig. 5 Tensile elongation of initial(coarse-grained,
CG) and dynamically globularized(fine-grained,
FG) Ti-6A1-2Sn-4Zr-2Mo0-0.1Si alloy.
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