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Superplastic Forming of TiAl Sheet Material
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The superplastic properties of binary and ternary TiAl alloys have been investigated with thermomechanically grain
refined materials in order to develop superplastic TiAl sheet, which makes it possible to use TiAl in sheet form for high
temperature structures in aerospace components. Ti-46A1-3Cr superplastic sheet was developed through extensive studies
on the influences of chemical composition, alloying element and process parameters on microstructure and its plastic flow
properties. Successful superplastic forming tests of hemispherical models demonstrated that Ti-46Al1-3Cr sheet had
adequate superplastic formability and cavitation resistance comparable to superplastic Ti alloy sheets. In addition, partial
lamellar microstructures were shown to be obtained by two-step heat treatment and these displayed a favorable balance
of high temperature strength and room-temperature ductility.
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Microstructures of TiAl binary alloys grain
refined by thermo-mechanical treatment
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Dependence of flow stress and m-value
on chemical composition at temperature
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Effect of Cr addition superplastic flow property
of fine grain Ti-46 Al alloy
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Ti-46 AlI-3Cr R4+
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Four types of microstructure of Ti-46Al obtained by heat treatment
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