L 2% Bl 1R

Aeronautical Science & Technology

Jul. 25 2021 Vol. 32 No.07 45-49

KEF 3R ) BRI 117 A i

B2 W B A5

g, ERURR, IR ERET AR e

ftas Ol it MPEEORBESENT SRS W 9 ke BRE R BTZ RHE AR08 4, 1ifE 201601

# EHAMEANTREEAGHRATEEHEMRE DN F R, AR T —HETTEEHEMIKRSE TR
B B S5 7 ik IR BT B S A AR MR T E R A A R R WA W B, O
AR SR ] B B 0y 7 A T AR R P SR T AT B B A B R A HER

KU AL A SR BRI AT R A dREh N

FESES TP277 ERRIRES A

B E T A R LK, BT R v s 2 B )
RO J¢ e 5 R T AATTX BT HBLCAT 28 4 ) v K
VB EZEMITIE R I, AU S 30 BT AT
e, 68% B AT 44 2 ) 56 B AL sl R GE R0k, HL
Bl )% B R 3 RG0S 2R T o R YA S R A
o ABEN RGN R B L R B3 , B85 il e e
BHTHLL AR E K&

AL h R Ge b, i B 8l ) i it e 28 ) 0 2
(AT VTR ZE R A RESE R, R, 1T AL shas Al BB 5 75
HEXFRE EFHUENLA R . A LTt T B 55
L ETHHURE S AT R e 45 A B B S T
YRR, BRI R AR R AR RS AR
AR R ATAIG P 55 Bt R AZ A5 B I R 2 SR R
YF UL BRI A BT R SR B A, 2% 55 Ha A
H Al BEAL IR R s m AL 21, ol 51 & B A e
R, FETHSLAH R, B A B AT T ARG — L
WEFE, Qi R 1) 6 1 R 3 1 4 (LMD) 1 145 58 51
TS 50T , 38 3 LMD 43+ SEEUT P8 FR TR (S St 4%
TEAHHR A E . Zhao JPAER FH EMD 782 i fe M 4R 3h
{F 5 AT 1% , Uik th U oy, TR IGBE L RRIEAE N 2488
BRI AT A S AR B B2 B . LEL S5 %47 B U5 484 oK
BH 40 ST 50 8 ) AR, i 1 A o Sl AR A 7 A e
FALSEL, Jy SRR 00 ARl . Li HAFER I T R

4

1% 5

DOI.10.19452/j.issn1007-5453.2021.07.007

S5 B I BRUCRAE 2 580, SR P R B g 0 12 e e A R
RAESHL, 7 Bl BRetR 28 USRS B Sl = i < e 56
RIFFNBH R . Sujoy Paul ZE5I5E T 5 AE 14 AT 1
R ARLER , 5 HH — Bl B R A 6 R A A E T3 19
PCRHIE R R A A A5 F ke 2 BT e

ARG AT B P AT 2 A7 R I SURE A X 23 Ar , A I
SIS AL BE HERAE A S5 A b T BT X 2 T ORI T R A
SIS W BT, IR S T AT R A R A ) LR A
B F 23 S0

1 ZFMEHEEARE

SO 1] AR AR T AR S B A 22 4[] s [
THARAENS G0l H R REAS 100 i/ N DX ], PR H A B R A 5
I Hik HFRREAS U AT RE 2 A BRI >3 [A) o, T AR F AR
PEAR s USR] R BN B 5 AR e 2 B o 2 T e B R A
KA Wi o BRI IREASIE HAREEAS , T BkfA
SNRREA AR BRAEA , IX BRI T 4 AR R 2 W U 45 5]
FHSRRLFIS . 18] 1 o — 4l AR T A EER A 22K 5]

BUTELAE — A n EREA RO (v = 1,2, .0} BB
IR T n DREA S BOE BRI S ] RS (e, w) R
X0 HERD R F2AR  Z BRI Y B REAS 300 0 2 TR

&M

WRFSEHE: 2021-01-01; RIEEHA: 2021-02-01; RFABHA: 2021-04-02

SIFE&L: Cao Liang, Wang Jinglin, Shan Tianmin, et al. Research on planetary gear fault diagnosis technology based on support vector
data description[J ] Aeronautical Science & Technology,2021,32(07):45-49. =, TSR, EAM, &. BEF SRS HIBEHEALY
1TELHHIZZHRATFJ] MERIFHA, 2021,32(07) :45-49.



46 LR LSS ¥ S

Jul. 25 2021 Vol. 32 No.07

[ ]
1 BIREDXBE

Fig.1 Hypersphere classification chart
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Fig.2 The external structure of the experimental table
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Table 2 Working condition parameter table
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Fig.8 Kurtosis comparison between missing tooth of plane-
tary gear and normal state
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Fig.9 Kurtosis comparison between chipped tooth of plane-
tary gear and normal state
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Fig.10 Kurtosis comparison between tooth surface fault of
planetary gear and normal state
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Fig.11 Kurtosis comparison between tooth crack fault of
planetary gear and normal state
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Fig.12 The recognition diagram of planetary gear missing

tooth fault
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Fig.13 The recognition diagram of planetary gear root
crack fault
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Fig.14 The recognition diagram of planetary gear chipped
tooth fault
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Fig.15 The recognition diagram of planetary gear tooth

surface wear fault
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Research on Planetary Gear Fault Diagnosis Technology Based on Support
Vector Data Description
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Aviation Key Laboratory of Science and Technology on Fault Diagnosis and Health Management, AVIC Shanghai
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Abstract: Aiming at the needs of the fault diagnosis of the planetary drive structure with large transmission ratio of the
helicopter main reducer, this paper proposes a fault diagnosis method based on the time domain and frequency
domain characteristics of the vibration signal of the planetary drive structure. A feature vecter is constructed matrix
that characterizes typical fault types of planetary transmission structures, and support vector data is used to describe
the identification of typical fault types of planetary transmission structures in a high-dimensional feature space.

Key Words: kernel function; support vector data description; planetary transmission structure; vibration monitoring;
fault diagnosis
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