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Fatigue life prediction of liquid-filled pipelines of turbocharger
based on BO-MLP neural network

XIE Chongyang'?, WANG Tao’, ZHAO Shuaishuai’
( 1.School of Mechanical Engineering, Tianjin University, Tianjin 300072, China;
2.School of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: To address the problem of fatigue life prediction of liquid-filled pipelines of automobile turbocharger,
a method based on Bayesian optimization algorithm to optimize multilayer perceptron neural network (BO-MLP)

is proposed. Firstly, several most relevant design variables are extracted as feature inputs by using the
high-fidelity simulation model of the liquid-filled pipelines. Secondly, the BO-MLP neural network model
architecture is constructed, with which the optimal Latin hypercubic sampling method is employed to obtain the
sample data, and the K-fold cross-validation is applied. Finally, the average relative error obtained from
cross-validation is used as the objective function to train the model and the predicted results of the model are
compared with the real results. The results show that: the structural parameters of the bellows in the piping
system have a large influence on the fatigue life; the prediction effect of the BO-MLP neural network model on
the small sample data meets the expectation, and the errors of the results are within 10%, with an average error
of 5.46% on the training set and 4.86% on the test set, which meet the engineering requirements.

Keywords: liquid-filled pipelines of turbocharger; Bayesian optimization algorithm; fatigue life prediction;

MLP neural network
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