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Fault diagnosis method of spiral bevel gear based on
physical model driven optimal WPD

Wu Jiateng Li Wei Fang Zhichao Tong Chengbiao Xu Xinming

(College of Mechanical and Electrical Engineering, Hunan Agricultural University , Changsha 410125, China)

Abstract: As a key component of the main power output of harvester, the fault performance of the spiral bevel gear is usually the
excitation impulse. To monitor and diagnose the faults of the main transmission gearbox of agricultural harvester timely and effectively,
an improved wavelet packet decomposition ( WPD) method based on dynamic model driven optimization is proposed in this paper.
Aiming at the multi-component modulation phenomenon of gear damage and the characteristics of wavelet basis function specific time-
frequency window to analyze the signal, the proposed method establishes the physical model of gear dynamic damage to assist in
screening of wavelet packet decomposition coefficients that adapt to the gear damage characteristics. Thus, the wavelet basis function
selected for the decomposed signal is optimized, so that it has a better ability to extract feature information of gear fault. Through the
envelope spectrum analysis of the experimental signal and fault signal of the Chinese onion harvester gear, it is verified that the proposed
method can be effectively applied to the fault diagnosis of the harvester gear.
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Fig. 1 Signal mapping of wavelet basis function

1.2 YEERFE

PL/NIE I3 H S B il 1) 45 5 Ak 37 s v, IR A AP AR
Z P A TRD R, T o] 3 45 v A 1) /)N i B o 0RO 4
WUR S AR R CHE . D, AR SCLASh g2 05 FL8R 3
PR O U AR 3N 15 5 A W R AR A i e R TS R &
HOk T 6 H 50 sh Jyop At

Mi +Cx + Kx =F (7)
XM C K 55 Bt BRI R [ F 2k
TR , 6 3 1 R AN 2 BoR . ol 7, T, 43
AR SHEA ABAIE, M, M, 53500 ) 4 g



-216 - LSRR R e o

8375

R T Bl 75 L MO 146 By F RIS ) P,
I3 RRINA
F=k(t)ye(t) +C,y.e(t)
_ (8)
F,=pF
A k(o) FC, o350 0 58 BT VR PR T i 28
W2 N FEE R S BELE L e(1) 9 356 35| 10 4 3y it
2=, Bl e(t) =R, 0, -R, 0, +x —x, JHo R, M ES R IR

bg”g

A2, vy, R FIE A AR LR R BT PR K, w147 [] B 45

o,
y ‘TF
e ™~
// / g ] \\
x e, Te /// Col:Ke \
/ | Cer |
' | _Lj > Gear
-F, \ Ig,mg Kgx /
?C N /
-F m /
Nt~
™ wr —
Epr,/ Ip,mp \ A;:./ .
Pinion i_‘—vf/» ] ) ! ‘
N Cpx \, 0 J/ Fy
5t
KpT Cp_v

2 6 [ HBER R SlypEiy
Fig.2 The dynamic model of gear 6-DOF
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Fig. 3 The time-varying meshing stiffness of gear damaged
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