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Constitutive Model of GH5188 Superalloy Based on BP Neural Network
He Long, Zhang Ranyang, Zhao Gangyao, Cheng Yibo, Jin Chenbai, Guo Zhenghua

(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)
Abstract: The thermal deformation behavior of GH5188 superalloy was investigated by the hot compression on
the Gleeble-3500 hot simulation compression testing machine with the strain rate range of 0.001~0.1 s ' and the
deformation temperature range of 1 000~1 150 C. A constitutive model based on BP neural network was estab-
lished, and the reliability of the constructed constitutive model was verified. Finally, the accuracy of BP neural
network constitutive model based on error calculation was analyzed. The results indicate that the effect of temper-
ature and strain rate on flow stress of GH5188 superalloy is very significant, and the flow stress of GH5188 su-
peralloy is decreased greatly with the increasing in compression temperature or decreasing in the strain rate. After
quantitative error calculation and analysis, date points where stress prediction deviation value of BP neural net-
work constitutive model is within 10% account for 97.92%. Therefore, the BP neural network model can accu-
rately predict the high temperature flow stress of GH5188 superalloy.
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Tab.1 Chemical composition of GH5188 alloy %
wp
Cr Mn Fe Co Ni w
22.35 1.00 1.68 37.08 21.64 16.25
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Original structure of GH5188 alloy
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Fig.2 The true stress-strain curves of GH5188 superalloy
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Fig.3 Structure of BP neural network
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Fig.4 Comparison of experimental and predicted values of BP neural network constitutive model
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values and test values of GH5188 superalloy
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