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Tab. 1 Data set feature space
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Tab. 2 Summary of calculation results ( 870 °C )
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Creep Life Prediction Model of Nickel-Based Single Crystal Superalloy
Based on Artificial Neural Network and Its Application

LI Chun-yu"?, LIU Ji-de’, ZHANG Wen-ying"*, WANG Jia-jian?, ZHU Chong-wei’, LI Jin-guo®
(1. School of Materials Science and Engineering, Northeastern University, Shenyang110000, Liaoning, China; 2. Institute of Metal
Research, Chinese Academy of Sciences, Shenyang110000, Liaoning, China)

Abstract:

Nickel-based single crystal superalloys are widely used in hot-end components of aeroengines due to their
superior high temperature strength. Creep life is an important indicator to measure the performance of single
crystal superalloys. This study performed the creep life prediction of superalloy through the establishment of
ANN machine learning model. The parameters of microstructure were applied to increase the accuracy, which
reduced the overfitting tendency and improved the generalization ability of the model. The model was utilized
to optimize the DD4500 alloy composition through inverse design, resulting in a significant improvement in
the creep life of the newly designed alloy compared to the original alloy. This success further validates the
effectiveness of applying machine learning techniques in materials science.
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