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Superplastic deformation of Ti-55 alloy sheet
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Abstract: The superplastic tensile tests were performed at various temperatures (890-910 ) and initial strain rates
(44><10* —1.76><1073 s7!). The results show that the fine-grained Ti-55 sheet, with an average grain size about 4 um,
exhibits excellent superplasticity. On the optimal superplastic condition of 900  and initial strain rate 8.8><10“ s, a
maximum elongation of 1 300% can be achieved. There exists an optimal strain rate of 8.8><107* s™! for each test
temperature to get the highest strain, and the superplastic elongation would be significantly reduced at strain rates higher
or lower than the optimum strain rate. The temperature for the best superplasticity of Ti-55 sheet moves to higher
temperatures at high strain rates. The influence of the deformation on microstructure is obviously. The strain induce grain
growth is one of the most prominent characteristic during superplastic deformation.
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Fig.1 Original structure of specimen
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Fig.2  Photos of specimens before and after superplastic

deformation
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Fig.4 Relationship between elongation and temperature
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5
Fig.5 Microstructure of tensiled specimen: (a) Chuck part of specimen, 890 , 4.4x107* s!; (b) Chuck part of specimen, 890
8.8x107* s7!; (c) Chuck part of specimen, 910 , 4.4x107* s7!; (d) Fracture part of specimen, 890 , 4.4x10°*s™!; (e) Fracture part
of specimen, 890 , 8.8x107*s7!; (f) Fracture part of specimen, 910 , 4.4x10*s!
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