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Intelligent diagnosis of complex bending and torsional coupling
faults of unbalanced rotor systems

LI Shunming'?, LU Jiantao', SHEN Tao’, LI Xianglian'

(1. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. School of Automotive Engineering, Nantong Institute of Technology, Nantong 226002, China;
3. Intelligent Automobile Department, Shanghai Huawei Technologies Co., Ltd.,
Shanghai 201206, China)

Abstract ; The coupling of bending vibration and torsional vibration often exists in the actual operation
of rotating machinery. This paper considers the bending and torsional coupling of unbalanced rotors
under different complex conditions, and utilizes the advantages of deep learning technology to
construct a diagnosis model based on one-dimensional convolutional neural networks. An intelligent
fault diagnosis method for handling the bending, torsion and bending torsional coupling vibration of
the unbalanced rotors is proposed. The influence of data input type and L2 regularization on the
diagnosis is analyzed, and the diagnosis model is optimized to improve the diagnosis accuracy. The
research results indicate that this method can realize intelligent diagnosis of single or multiple
composite faults when bending torsional coupling vibration occurs at different speeds, and achieve
better diagnostic results than other methods.

Key words: rotor system; bending and torsional coupled vibration; deep learning; L2 regularization

(RERE r

Aok )
PSS



