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the influence of the first three order wheel polygon changes on the vibration law of the car body. This paper pro-

vides a good reference value for service subway operation and wheel maintenance.

Keywords wheel polygon; radial runout; low-frequency vibration; wheel wear; co-frequency resonance

Detection of Planetary Gearbox Weak Fault Based on
Sparsity-Guided IEWT-MOMEDA

WANG Zibo, LIHongkun, ZHANG Kongliang, CAO Shunxin, SUN Fubiao
(School of Mechanical Engineering, Dalian University of Technology Dalian, 116024, China)

Abstract When early failures occur in planetary gearboxes, the weak fault features are difficult to extract and
identify due to the interference of background noise in industrial environments and the attenuation of fault im-
pacts in complex transmission paths. To address this issue, a sparse-guided improved empirical wavelet trans-
form (IEWT) is proposed combined with multipoint optimal minimum entropy deconvolution adjusted
(MOMEDA) method for weak fault feature extraction. Firstly, a new fault composite index (FCI) is intro-
duced, and the original signal is adaptively decomposed into a set of IEWT components based on the amplitude
envelope of the signal spectrum. Secondly, the sensitive components, selected through the sparse-guided
method, are used as the sparse representation of the original weak fault signal. Finally, the MOMEDA tech-
nique is applied to the sensitive component signals to reduce signal noise and extract the weak fault feature fre-
quencies for identification. The effectiveness of the proposed method is validated through simulations and experi-
ments, successfully extracting and identifying the weak fault features of planetary gearboxes. This demonstrates
that the method has good diagnostic performance for noisy, non-stationary, and non-linear fault signals in plan-
etary gearboxes, providing a new approach for the diagnosis and identification of weak faults in engineering prac-

tice.

Keywords planetary gearbox; empirical wavelet transform; multipoint optimal minimum entropy deconvolu-

tion adjusted ; sparse-guided ; weak fault diagnosis

Study on Transient Vibration Suppression Method of
Vertical Axis Washing Machine

YUAN Xunting'®, CHEN Haiwei'?, ZHU Jing"?, SHI Yacheng’, ZHANG Xinjié’
(1. School of Mechanical Engineering, Jiangnan University Wuxi, 214122, China)
(2. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment and Technology ~ Wuxi, 214122, China)
(3. Wuxi Little Swan Electric Appliance Co., Ltd. Wuxi, 214028, China)

Abstract The transient vibration of a vertical axis washing machine is strong in the dehydration process, so a
new planar variable damping structure is proposed to reduce the transient vibration. Firstly, the kinetic energy
and potential energy of various rigid bodies of the washer are deduced, the generalized forces of the suspension
structure are described, the force of the liquid balancer is analyzed, and the vibration model of the vertical axis
washing machine is established using Lagrange's equation. The working principle of the planar damping struc-
ture is explored, its damping force is described and its suppression effect on transient vibration of the washer is
verified. Secondly, the influence of the planar damping structure on dynamic characteristics of the washer is

evaluated, the bifurcation theory is employed to analyze stability of the system. Furthermore, the distributions



