B AT % T ) I 7 8 I & Vol. 47 No. 7
2021 4F 7 A Industry and Mine Automation Jul. 2021

XEHS:1671-251X(2021)07-0063-09 DOI:10. 13272/j. issn. 1671-251x%. 17757

BIEETRSTHEIRAEZHT
iR BN A RIS BT R

TE, HEf, ik, NE)
CRE G Lol TR 540 0 I BLA e RSB0 V08 B 221116) [ Rl
H R 3 ik
BWE. SR ELEIEREL Y SR F B, KT IOR AT 5455, A B B AT 43 04 3 5h
IE5 PRI R EREMZ B A B M T AR RS T E SR P EF AT ARG F4H
TR FRBEGRE L TN A FRIT R SR AT A, 4l L F 8,5 342 Tk & i3
FIAARR RET—HATHEN A>T E A ER AL KRG A M AREES R ik, G BEMTH
FRIAMEBEFIREFTEBVGTHZ I, 5NN ERUEFAEST ,FRETHARS ERAEZ T LR, @EF
AERER T EHREMAEI AR TEN R RIEFROKRIETERXHEATHET RS AAE
SHEESB(VMD) 7 k¥ F A4 5 5 A 2 T AEES & (IMF) 4 &, 38 i b 7R3 E B R 5 I T #h 7R3
B XA R R A A AR AR T R R IR A R KB IEN R AT EAK ARG RIRG %,
REHELHOBN, TARETRAERERNTE S M AXR, HiZr kb R K482 E RN
(MCKD) 7 ix 347 7 236, 28 2 £ 91 . MCKD 75 i & R AL T VAVLIR B 3 45 AR T ok A2 2 45 42 I ok b6 B B F
PRSI Z 0. 001 96 4K F R LATIRF R4 R B T AP ik LA — & dg e ARk,
G T MRS H R RE; R E; Tk R REEL N AN RN BAER
K AL 3E 3R
& 432545 . TD633 SCHRAR RS A

Research on rolling bearing fault diagnosis under strong noise

background and variable speed working condition

GONG Tao, YANG Jianhua, SHAN Zhen, LIU Houguang
(School of Mechatronic Engineering, China University of Mining and Technology; Jiangsu Key
Laboratory of Mine Mechanical and Electrical Equipment, Xuzhou 221116, China)

Abstract: The working environment of coal mine mechanical equipment is harsh, the background noise
is strong, and the early fault characteristic information of the bearing is weak. Therefore, it is difficult to
extract the information reflecting the fault state from the vibration signal measured by the sensor.
Moreover, the coal mine mechanical equipment work in high speed, shock and other working conditions,
which are typical non-stationary working conditions. The unstable excitation and complex working
conditions directly lead to the difficulty of extracting the bearing fault characteristic signal. In order to
solve the above problems, a rolling bearing fault diagnosis method based on computed order analysis and
adaptive stochastic resonance is proposed in the background of the working conditions of mine hoisting

equipment. Firstly, the method simulates the typical variable speed working conditions in the operation of

Wi B H#:2021-04-02; 8 B H#A: 2021-07-07 ; REHRIE : 5K .

EE T {5 A RBAREE BT H (12072362) .

YEB R B (1996 =), 5, L TG MO BT W 5% Ak, 2 S0 58 07 1) Dhy 285 40 fidt i 0 00 L WL AR 3% 45 0 %32 T » E-mail: gongtao @ cumt. edu. cn,
BAGIEHR AR (1982 —) , 5 AL v M N, R 08 11 2 S W 5 T 1) Oy 286 45 9 g 38 4k 5 8 B 48 2L E-mail : jlanhuayang @ cumt.
edu. cn,

SRR E W AR TR, A5 DR M SR S R B O A R R R S AR B2 W S LT ). T A Bk, 2021, 47(7) :63-71.

GONG Tao., YANG Jianhua, SHAN Zhen, et al. Research on rolling bearing fault diagnosis under strong noise background and
variable speed working condition[]J]. Industry and Mine Automation,2021,47(7) ;63-71.



. 64 o 15 83t %47 &

mine hoist, constructs the fault simulation signals and collects the experimental signals of bearing
vibration. Secondly, by collecting synchronous time-domain key-phase signal at equal angles, the non-
stationary vibration signal of the bearing is resampled into a stationary signal by using computed order
analysis. Thirdly, the stationary signal is decomposed into a number of intrinsic mode function (IMF)
components by using the variational mode decomposition (VMD) method, and the bearing fault type is
judged by the bearing fault order. Finally, the adaptive stochastic resonance method is used to enhance the
bearing fault characteristic order so as to achieve the extraction and enhancement of fault characteristics for
fault diagnosis. The simulation and experimental results prove the effectiveness of the method. And the
method is compared with the maximum correlation kurtosis deconvolution (MCKD) method. The results
show that although the MCKD method can also observe the fault characteristic order, but the characteristic
order is only 0.001 96 higher than the amplitude of the surrounding interference order, which is lower than
the results of the proposed method, indicating the superiority of the proposed method.

Key words: coal mine mechanical equipment; mine hoisting equipment; strong noise; variable speed;

rolling bearing fault diagnosis; computed order analysis; adaptive random resonance
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