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Prediction on high temperature forming limit for Ti,AINb alloy M-K theory
based on internal variables
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Abstract ; During the high temperature deformation process of Ti, AINb alloy, the microstructure evolution is complicated, which will lead
to the change of mechanical properties and formability of alloy. Due to the coupling changes of microstructure and mechanical properties,
it is more difficult to predict the forming limit at high temperature. Therefore, for this problem, the microstructure evolution during the de-
formation process and its influence on mechanical properties were coupled based on the M-K theory and the constitutive model of internal
variables and M-K theory, the prediction model of forming limit for Ti, AINb alloy at high temperature based on internal variables for
Ti, AINb alloy was established, and the forming limit of Ti, AINb alloy sheet was calculated. When Ti, AINb alloy sheet was formed at high
temperature, the forming limit of sheet increased with the increasing of deformation temperature (950-985 °C) and strain rate (0.001-
0.1 s™"). Therefore, strain softening was beneficial to improve the forming limit of sheet. Finally, the forming limit test was carried out

under the conditions of the deformation temperature of 985 °C and the strain rate of 0. 01 s™*

, the theoretical calculation results were veri-
fied. Thus, the established prediction model of forming limit at high temperature has a good prediction effect.

Key words: prediction of forming limit at high temperature; Ti, AINb alloy; M-K theory; internal variables; microstructure
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Fig. 8 Physical drawings of high temperature forming

limit test device and dies
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