34k HaM HL T 5 AR 2 4R Vol.34 No.4
2020 4F 4 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION - 79 .

DOLI: 10. 13382/j. jemi. B1902691

EF QH-ITD F1 AMCKD BIR 30 A S Wi i 5

Z A R R/ L R
(LB T RE FERITAESASMEEE B 65050052 BRIHBE T k2 ZEEATEBEESTHSE B 650500)

B OE TR IR R i 5 2 W A S R B LU S B EAT IS T, 8 I A R ) RUE (TTD ) 1= UCRE 254 (B 2k
HETTD S5 AN F LA e O S B2 A 45 B ( MCKD) ) B35 P i I 8 1 8 2 80 IR TR Y P [ 230, 43¢ 14 5 T DU Hermite 46 B 240 E
49 ITD ( QH-ITD ) F R I8 25K I 2% 48 R 2405 ek MCKD (AMCKD) 53325, %07 B B S8R T QH-ITD B335 % J5R 3l
PRECBAR AT 3 Az 5, SRR ) P JEE 8 o 01 ELAH S 28 B30 e AR I A9 055 HEAT B B M T AMCKD 3335 b X SR 55
PEATREMEAL B, 55 M Teager-Kaiser RERT T HEA TR VAL B, S 0 ik FRe e AE A R T F PIWTRICRE S Y 3 ik A AL A4 7R 2l il
PRI B2 W7 S 36 14 7 i 300 10 ol 7 RS0 03 A a2 W S 6 96 1 9T 0 3k T LA A58 X st e g R S AR
T2 Wik,

SRSRRA) A Y T N ) RUE 0% 5 11 368 IO R SR JE i 5 B A8 20 I 28 8 3% 5 iz Wy

HES2S: TH213.3;TNI11 XEFRIRES: A EXRiREFER SR 470.40

Research on fault diagnosis of rolling bearing based on
QH-ITD and AMCKD
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Abstract: It is difficult to diagnose the early weak fault of rolling bearing because it is easily affected by noise. In view of the
shortcomings of the original ITD and cubic spline interpolation improved ITD algorithm and the difficulty in selecting the filter length
parameters of the maximum correlation kurtosis decomposition (MCKD) algorithm, an improved ITD ( QH-ITD) algorithm based on the
quartic Hermite interpolation and an improved MCKD ( AMCKD) algorithm based on variable step length search parameters optimization
are proposed. Firstly, QH-ITD algorithm is used to decompose the fault signal of the original rolling bearing, then the kurtosis index and
the correlation number are used to screen the corresponding component signals for reconstruction, then the AMCKD algorithm is used to
reduce the noise of the reconstructed signal, finally, the Teager-Kaiser energy operator is used for demodulation, the fault characteristic
information is extracted and the fault type is determined. It is verified that the proposed method can effectively diagnose and identify the
early weak fault of the rolling bearing by simulating the damage fault diagnosis experiment and the early weak fault diagnosis experiment
of the bearing with the whole life cycle.
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diagram of bearing outer ring fault
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Table 4 Correlation number of PR components

PR/t PRI PR2 PR3 PR4 PR5
HAHKREL 0.857 0.521 0.326  0.144 0.142
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