5538 4 6 1 w % T £ ¥ #H Vol. 38 No. 6
20254 6 H Journal of Vibration Engineering Jun. 2025

FE AL B 7L e A ST R AR AL AR B K HFE RV R %278
A BE 12 I FR Y N A

L ME RV ZARR, A

(1. B T R¥HLE TR0, =/ B 650500; 2. = B HLHEL O AR =i, =/ BB 650201)

FE: LB RS AR A BRI R Z B T2 K, E5 0 B 00 43 BT 45 5 32 B 1A 18 O LA K 2 3%
TR ZE M52 M, I FL S 0 (8 A3 £ 559 4k BB R AIE o R 17 480 7% 7 6 00 S 3550 % 5 RO B B4R AU R AL, P S AT 23 08 1) i) R AR, At
ST AL R A e i I Y R L R GRS TR R T R AR R R A B A% G e A A3 AT T 0k IR A SR A TR I Y B
SUBR T LT S B ) 2P R 4R AR e (HSST) 1 Ik B 31 S A% Ale R 0 1 7 1%, FH Sk B BT 8 W00 B R AT o 92 7 2 3 o G T 55 0 o oA il
B JEV I R) 25 19 A3 25 3 ) e A Sk T 0 i JR 7 A7 B R e, Rk B A T I R BRI 0 T, B R R B R AT A M — A
RV 4 5046 5256 & 09 FL L L A5 5 400, B 1 i it P AL AL 30 A8 TR 55 500 B R AT 0 AT A 0 ME AR 1, LA SR T HSST 1 B o 47
S A BRI ) T e A RIS W T T A ot .

KHEWR: WFEIZW; RV WA AL 0T 5 155 B R 20 F 400 AR 40 s 45 TR 5 I el A0 23 A Al A A 1]

hE 43K S THI32; TH165".3 X EkARERD: A XEHS: 1004-4523(2025)06-1326-09

DOI: 10.16385/j.cnki.issn.1004-4523.2025.06.021

Motor current instantaneous frequency polar view and its application
in RV gearbox fault diagnosis
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Abstract: Motor current monitoring systems have garnered significant attention due to their non-invasive and cost-effective advantages.
However, conventional current spectrum analysis is susceptible to inherent harmonic and installation errors, and the high amplitude of the
fundamental frequency can obscure fault characteristics. To reveal the frequency modulation patterns in motor current caused by reduced
meshing stiffness due to gear faults, a motor current model incorporating faulty gear meshing stiffness is established, and its instantaneous
frequency expression is derived. Addressing the limitation of traditional time-frequency analysis methods, which often suffer from low
instantaneous frequency estimation accuracy, this paper proposes an instantaneous frequency polar view method based on high-order
synchrosqueezing transform (HSST) for extracting gear fault features. This method intuitively demonstrates gearbox faults by detecting
frequency modulation characteristics that are synchronized with the meshing period of faulty teeth. The instantaneous frequency polar view
effectively avoids interference from inherent harmonics and fundamental frequency, offering a unique representation of gear fault
characteristics. Analysis of motor current signals from an RV gearbox test rig validates the accuracy of the proposed motor current model and
the distribution patterns of fault characteristics. It also confirms the effectiveness of the instantaneous frequency polar view method based on

HSST for gearbox faults diagnosis.
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Fig.1 Two-mass model of motor-gearbox system
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Fig. 3 Schematic drawing of the instantaneous frequency polar coordinates view
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