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Fig. 1 Axial deviations of spiral bevel gears
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Fig. 2 Flow chart of the MCKD optimized by the PSO
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Fig. 5 Acoustic pressure sensor and the data acquisition card
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Acoustic signal-assisted detection method of spiral bevel gears based
on PSO-MCKD

LI Xianshan' TIAN Yu' WEI Lilin® ZHAO Xiaofeng® YAN Changfeng'
(1. School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. Qinghai Huading Gearbox Co., Ltd., Xining 810016, China)

Abstract: [Objective] Aiming at the problems of cumbersome operation and strong subjectivity of the traditional detection
method for the transmission accuracy of spiral bevel gears, an acoustic signal-assisted detection method for judging the
transmission accuracy of spiral bevel gears was proposed. [Methods] Combining the gear rolling inspection machine with the
developed acoustic signal acquisition system, a real-time acoustic signal acquisition experiment was designed for detecting the
quality of the contact marks on the tooth surface of the spiral bevel gear. Combined with the particle swarm optimization (PSO)
algorithm and the maximum correlated kurtosis deconvolution (MCKD) based signal processing methods, the effect of different
axial deviations on the gear mesh acoustic signals was investigated. [Results] It is found that the increase of the axial deviation
leads to the increase of the amplitude corresponding to the mesh frequency and its octave frequency, which seriously affects the
transmission accuracy of the gear. Meanwhile, the feasibility of the proposed method is verified by using practical examples,
which provides an effective auxiliary mean for the detection of the meshing performance of spiral bevel gears.

Key words: Spiral bevel gear; Acoustic signal detection; Transmission accuracy; Contact mark; Signal processing
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Fault diagnosis method for gearboxes based on deep convolutional
binary decomposition network

LIN Huibin XIAN Xianzhao HE Guolin
(School of Mechanical & Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: [Objective] To address the issue of harmonic interference affecting local fault feature in gearbox fault diagnosis,
a harmonic separation and impact feature extraction method based on a deep convolutional binary decomposition network
(DCBDN) was proposed. [Methods] Firstly, by improving the feature transmission and output patterns of the stacked
autoencoder network, a separation constraint for harmonic components was introduced to achieve harmonic separation and
impact fault feature extraction during the network’s feature propagation process. Subsequently, a binary output network training
approach grounded in a fault mechanism model was developed for the proposed network. A simulated dataset was constructed
based on the fault mechanism model, and the parameters of both harmonic and impact feature extractors within the model were
dynamically updated via effect compensation, thereby completing network training. [Results] Simulation and test analyses
demonstrate that compared with existing convolutional autoencoder models and fast spectral kurtosis methods, the proposed
method effectively separates coupled harmonic and fault impact components, exhibiting superior anti-interference capability and
enhanced local fault feature extraction performance.

Key words: Deep convolutional binary decomposition network; Gearbox; Impact feature extraction; Harmonic separation



