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New principle for low-temperature-high-strain-rate superplasticity in Titanium
alloy by means of novel microstructural control technique

Hiroaki, Matsumoto
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This work revealed that ultrafine-grained Ti-6A1-4V alloy (a’ -UFG) produced by
new type of processing exhibited low-temperature-high-strain-rate superplasticity at the highest level.
Herein, dynamic 3 Brecipitation from a metastable single a starting microstructure (occurred under
deformation) contributed to a stress-accommodation mechanism. Accompanied by this dynamic
B -precipitation, grain boundary sliding mode of thea ' -UFG dynamically evolved from the type of the
Ball-Hutchison model to the type of the Gifkins Core-Mantle model. In addition, high ductility at high
temperature is also obtained in the martensite starting microstructure. This is due to the frequent
occurrence of dynamic recrystallization during deformation, resulting in enhancement of
stress-accommodation and grain-boundary-sliding. Similar behavior has been also confirmed in Ti-6242
alloy. So, formation of metastable starting microstructure was found to be new concept for enhancing the
superplastic property.
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