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Characterization of Hot Flow Behavior of Haynes 282 Alloy Based on
Artificial Neural Network and Its Finite Element Application
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Abstract In this paper, the true stress—strain data of Haynes 282 alloy were obtained by conducting isothermal
compression tests on a thermal-mechanical simulator. Haynes 282 alloy shows typical dynamic recrystallization
characteristic during the deformation process at elevated temperature. Moreover, the flow stress was quite sensitive to
the thermodynamic parameters and represents complicated highly—nonlinear relationship with the thermodynamic
parameters. In order to accurately describe and predict the true stress—strain relationship of Haynes 282 alloy, a
back—propagation neural network was constructed by employing hot deformation parameters as the inputs, and
employing flow stress as the output. The evaluation results of the constructed neural network show that the
constructed neural network in this research can accurately characterize the hot flow behavior of Haynes 282 alloy.
Accurate simulation of the hot flow behavior of Haynes 282 alloy is achieved by implanting the neural network into a
finite element software in the form of material subroutine and constructing the finite element model of isothermal
compression test.
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Cr Mo Co C Mn Si Cu Al Ti Fe Ni

19.99 8.44 998 0.07 0.29 0.14 028 1.51 2.08 139 4x&
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Fig. 1  Original metallograph of the Haynes 282 alloy
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Fig. 2 Diagrammatic and realistic isothermal compression tests

of Haynes 282 alloy
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Fig. 3 True stress—strain curves of Haynes 282 alloy
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Fig. 4 Metallograph of the compressed Haynes 282 alloy specimen
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Fig. 5 Comparison between the predicted true stress values by the neural network and the experimental values of Haynes 282 alloy
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