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New type of guiding principle of heterogeneous microstructural control of
aerospace Ti alloys for enhancing
low-temperature-high-strain-rate-superplasticity
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This work aims at establishing the new type of guidance principle for
microstructural control technique via heterogeneous microstructural formation of Ti alloys for
enhancing superplasticity. The obtained results reveal that the Ti alloy having an optimum fraction
of coarse-grains and ultrafine-grains exhibits the excellent superplastic property, which is mainly
due to the optimized activation of GBS and an additional accommodation mechanism associated with
occurrences of dynamic recrystallization and 3 precipitation. Additionally, the optimization of o
/B fraction and the heterogeneity of alloying composition in the duplex microstructure also
contribute to an additional accommodation mechanism (due to the enhancement of diffusion, phase
decomposition). Thus, we can expect that the metastable and heterogeneous microstructural control
suggested in this work will be the new type of guiding principle of microstructure for enhancing
superplasticity of the aerospace-Ti alloy.
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