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Research on service life prediction on rolling bearings based on vibration signal analysis

RS SRR AR EERL,RE LIRS
TAN Zhiling', CHEN Caiming', XU Shengchao', WU Zhihong’, SONG Yin*, WANG Pengfei’

(11 3L A i 2 PH R A B A W)L 199 4E FEBH 4410005 2. 38 BH FL— F AP A RS A L 18 F2FH 441004
3. DU TR L TR B, 1AL 430070)
(1.Hubei Xiangyang Power Generation Company Limited , Xiangyang 441000, China;2.Xiangyang Wuerwu Pump Industry
Company Limited , Xiangyang 441004, China; 3.School of Mechanical and Electrical Engineering,
Wuhan University of Technology , Wuhan 430070, China)

W EEADHARNAESGTANE LA % K3 SHIE 4N, BGGAT A PR R 5 TN 5 ks A
B IAEERPABRARNE, AARTETRAET 2GRS HAKEGTAN T &, 64, RED GR35 AT
B3 SR A R TN I 6L AR AN A9 B SRS AR AR SR IR Fh R, 3 S R R 3L AR 50 AT I i o 5 A R A Al K LB KRG
A, AE Sy Sy A T TR 6 R SR R de ik B e A AR A AR A N xR G Y 7}4%%%%4{: -z R

24 (PSO-GRNN) M A AT D) 44 , A 2 4 7R Fr o TR AL AL s UG, A AL 55 R %) 4% 36 (BP) AP 22 W 26 48 2L A= PSO-GRNN
AEABEAT A VL, I GE ] S AUIR Bh B R A TR LA L& ARG AL M A B AR

SRERIR) : HF ARSI AR R AT 5 ) SR VAAY 2 9 45 45 T BEARAL S ik s BP A 22 B 45 0k B K A TR

& 425 TH 133.33: TK 323 AR EAD A MEHS:1674-1951(2021)05 - 0036 — 09
Abstract: The prediction on residual life of rolling bearings is complex because of the multiple categories and multiple
features. It is difficult to apply traditional prediction methods based on mechanics and probability statistics on engineering
practices.In the following study, the service life of a rolling bearing was predicted based on vibration signal analysis.Firstly,
feature extraction in time and frequency domains was made on the collected vibration signals and wavelet packet sample
entropy.Then, the features with high correlation to the bearing's life span were selected by Pearson correlation analysis as
the sample set of bearing life prediction. The selected characteristic parameters were taken as the inputs training the
improved particle swarm optimization-General Regression Neural Network (PSO-GRNN) model to construct the bearing
life prediction model. Comparing the results made by this bearing life prediction model, back propagation (BP) Neural
Network model and PSO-~GRNN model, the proposed model is verified to be more stable and accurate.
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Fig.1 Three-layer wavelet package decomposition
REZR G IR R Ak i 8] 3 1) JC B e R AT
AP )58 AR T . FEASR (AR OR , B TR 3
HORIRNE 5 B[R] 7 91 B0 %, RGN EROE 5
J2 Z AW R] 20 F AR BLRE B ey, e 470 BRIt B
PO, TR SRR IR S 155 IR AL REA R RE %
AR b XTI B A5 5 HEAT 40 B o % T/ A A8 46t g
S AR b 53 i VR Zh R IR 21 155 1N HAE A i g
TR IR EN 5 5 1 S A PE AR | A SCHE /N A
A SGREART L ARk P — A R T N AR A

S5 (%) USRI AR RO 3, AR ] 2 B s

2] o] [#6] [ea ]

a0 bk

ﬁ‘ WA T A A ‘

KV — P EIRE ARG A Ay I 457
BREHEZ 4L

g5l

B2 FEEhih& eSS IR EUR 72
Fig. 2 Feature extraction in time and frequency domains for a

rolling bearing
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Fig.3 Feature set of vibration signal in time and frequency domains based on wavelet packet sample entropy
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Fig. 4 Pearson correlation coefficients of characteristic

parameters
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Fig. 5 Improved GRNN with five-layer network structure
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