Wi 28 Bk o7 B R

Aeronautical Science & Technology

Nov. 15 2017 Vol. 28 No.11 69-73

DOI: 10.19452/j.issn1007-5453.2017.11.069

2

RERNg *, RODHE, ZEHTR, S/l

J&T BP fiize 45 ) H gl et s ik b

HE EFLS ST AR B ) E RSB E, 07 FEEH 333001

B OB ANEANKEDH TR, TRERTXEREANEHTMABHAKEDYA R, BT RKLAMKA, #AT
By st S AMAE, AERRKEERR, ADRKQEROEA L, REKIER 5 W /AN BOS R &0 o) 5 H R AE

S8 CBEMAR AfEE (BP) MAME T ooy A BHAXTHEDY ., FARERKN AT EERT F

ERAWTH®,

FHRED BRI 80%, % LI G HABHABEDY, ERAKEDHLARE SR,

KA - BP AL DRBEE  HREER B ISR EDBT

hESES . TP277  XEMFIRA: A

W& B L Z A B PO AE AT H 2 s, HonT 52
PRI P P R EOR M2 B AL, iR S BT LR et
T/ TP SO e A A AR AE IS A, E PR B2
BT BT BRRESS 68 Bl R BT,

ETHLE Sl e 55 DURESLE BRI A7 BE RO\ B
EFIHREFOAEY . TR DU A BRI AR , 24 AR K AR
BE, & BT ER SR B, X E SRS R S
AR TE BE S A R i ELT LB AT SRR 2 21

H Sh R 4 R B TR sh iR 8. Hal, R sk
WS W TR AR B AT AT LR AT I
Ho, ks oA B T H B RS AR (32 WrscOR K i
AR B A . Sikorsky 2] R A R iR
TR MR A8 8] £ 205 - T <5 7 YR S B B S 16Tt il AR
BT, EATEE TR R TR E Bk
PR WIT R T RS RS RS W AT, (e B ShiBiR
MRS RS WA BT D

AR SCET X R BT LAY B SR A R ST BRI
Rt I, IF JR ik R AE A sl , 2R BB o R 3h 58 , A1) A /N g

IREEHE: 2017-08-06;  RISEH: 2017-09-06;
EEME : MERNSESF (2013Z2D02001)
* BISEE . Tel.: 15170303712  E-mail: 1754412750@qq.com

YE4HE . 1007-5453 (2017) 11-0069-05

ALK G PR3 B AR AT UE I, HF BRI AR R AR S B R A
MES AR A S TE IR b 44 8 B ) 2 4% (Back
Propagation, BP) %142/ 4% , il K& Ik, LB T X ET L
H Sh RS AR I RO T

1 Bz HRPEAE ST
1.1 B3I dFER ER

Hshfiifhas pRia T AR T, AT R B o &
AR 5 2 AR FL A TR AR, A S b iR
1, G E I AR B T AR A AR R TR,

(1) MBS (BPFI).

N

BPFI = bes
(2) SMNEB AR (BPFO).
BPFO =%fs[l —%cosa
(3) IWERB AR (BSF).

BSF= Rfs[l - (i)z cos’ &
2d D

(1)

d
1+—cosa
D

(2)

(3)

FEBH.: 2017-10-11

SIS XIONG Tianyang, ZHANG Xianhui, LI Xinmin, et al. Fault diagnosis method of swash-plate bearing based on BP
neural networks[J]. Aeronautical Science & Technology, 2017,28 (11):69-73. BEXHg, KHE, THR,ZE . BEF BP t#23
POLEBIE SHTRI SSTHARTIE 8T [J]. MIESRIFHEEAR, 2017, 28(11):69-73.



70 BB EBAR

Nov. 15 2017 Vol. 28 No.11

A, f MBEFEAR s N, NIRBRELH s d NIREREAR; D AT
15 o NEERL . A RSRIE (S S 7 AE AL BURFAE
W B FCARSRUS G , 9 PT 98 LA St TR ) 8 S b AR
R AR, A SRS AR EA SR 1,

®1 BBANSHERERSY

Table 1 Essential parameter of swash-plate bearing
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Table 2 Fault characteristic frequency of swash-plate bearing
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Fig.1 Scheme of BP neural networks
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Fig.2 Fault diagnosis test system of helicopter swash-plate bearing
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Fig.3 Configuration of vibration sensors
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Table 3 Fault norms of swash-plate bearing
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Fig.4 Vibration data of swash-plate bearing smoothing in nor-
mal state
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Fig.5 Vibration data of swash-plate bearing smoothing under
inner race fault
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Fig.6 Vibration data of swash-plate bearing smoothing under
outer race fault
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Fig.7 Vibration data of swash-plate bearing smoothing under
rolling ball fault
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Table 4 BP neural network fault diagnosis rate for vibration signals of Y axis of NO.0 sensor (fault size 1.5mm )
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Fault Diagnosis Method of Swash-Plate Bearing Based on BP Neural Networks

XIONG Tianyang’, ZHANG Xianhui, LI Xinmin, JIN Xiaogiang

Science and Technology on Rotorcraft Aeromechanics Laboratory, China Helicopter Research and Development Institute,
Jingdezhen 333001, China

Abstract: According to the demand of helicopter fault diagnosis, research on swash-plate bearing fault diagnosis

of helicopter full size was carried out. Based on the electrical discharge etching technique, the outer race fault and inner

race fault and rolling ball fault diagnosis experiments of the swash-plate bearing was tested. On the basis of wavelet packet

denoising, the wavelet domain energy feature vector and the power spectrum entropy feature parameter extracted, and

used it as the input of SP neural networks. Bearing faults are diagnosed by these neural networks. Research results show

that the method reduces the interference of the background noise, and the average fault diagnoisis rate is 80%, it can

realize the diagnosis of the swash-plate bearing, however, the rolling ball fault diagnosis still needs further study.
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