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Automatic Diagnosis Method for Inverter Controlled Rotating Machinery
Using DP Matching, Histogram of Frequency Domain and Principal
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In recent years, inverter controlled rotating machines are becoming major for saving energy and maintenance
labor. Up to now many kinds of methods about diagnosing rotating machines are proposed, but most of them are
applicable only for machines rotating at constant speed. When rotating speed change, the acceleration signal
measured for diagnosis becomes quite different. And applying the previously proposed methods to inverter-
controlled machines is difficult. So, in this paper, the method in which the diagnosing methods proposed
previously (histogram of frequency domain and principal component analysis) are applied to inverter-controlled
machines after identifying rotating the speed automatically from the spectrum data of acceleration sensors using
DP matching, is proposed. Also, in this paper, to verify this method, the usefulness of this method is confirmed
using the equipment which simulates a rotating machine.

Keywords: DP Matching, Inverter Control, Automatic Diagnosis, Frequency Change, Statistical Filter, Multi-band
Filter, Histogram of Frequency Domain, Principal Component Analysis
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Table 1 Verification experiment result of rotating speed identification

by DP matching.

(x 107
Acceleration data whose frequency is known|
1600 rpm | 1700 rpm | 1800 rpm | 1900 rpm
2.07 2.41
1.88 2.18
1.86 213
1.79 2.11
1.81 2.04
1.85 2.06

1600 rpm
1700 rpm
1720 rpm
1740 rpm
1760 rpm
1780 rpm
1800 rpm
1900 rpm
Dynamic unbalance
1700 rpm
Static unbalance
1700 rpm
Coupling looseness
1700 rpm
Base plate looseness
1700 rpm
Misalignment

Data to be identified

1700 rpm
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Fig. 10 Spectrums of each rotating speed data (normal state).
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Fig. 14 Spectrums of each abnormal state data.

50

o

250

FERAEEIZ X DBEETIY, [REREIEFREEDT —
A DEEIE DP = v F 71250 100 rpm OFEEE Clallis
BEFETED L Z/HERL, £To, ZTO%ME 7 L4
LN T N R VE B X OERG irEE V=2
Wz LD IELS IER - BEAZHRITE D2 LAl L.
L1k, FITEBE B & VoA v — 2 IR O
HEIZWHEIC DWW TRET L T E 720,

AR DO— I E S BEE A =R — -
Hite A BEIgsE (NEDO) OZELEBDORIS LN
DT

SEXH
(1] & HE, AT, @A, AR, TRRAGE, /MK

110

S 2 —RT LA b ARTHEEIC X D 8kE Y
=T NVORHIL AT L, RIR T RS i
REZEEE, Vol. 89, pp. 117 (2014) .

[2] BILIfE: “nsistRa w2 WO St & I, DETLLP.
Rk, = (2015) .

[3] BHULLIMG: “dlysz ORI K 2 [BHEEEM O IRB) 4] & 72

Wrhlk, hIARY AN (AR ARr T —55

%), Vol. 61, No. 7, pp. 431436 (2016) .

KBS, B, AT, BRI <SSR b

A 7T LORHEIITIC X D iR aso e, Rk

29 SFHE H AR E P ST TR R RS,

KB, 2017 411 A 21 H,pp.25-30 (2017) .

[S] M. S. Hoseinzadeh, S. E. Khadem, M. S. Sadooghi:
“Modifying the Hilbert-Huang transform using the nonlinear
entropy-based features for early fault detection of ball
bearings”, Applied Acoustics, Vol. 150, pp. 313-324 (2019).

(6] /MR, B A, ARG, BRILMG: «SRHHEhsz ) D
MIZSHHT COHBEIRIWHNE", B AR E B335, Vol.
31,No. 1, pp. 14-22 (2019) .

[7] M. Sadoughi, C. Hu: “Physics-Based Convolutional Neural
Network for Fault Diagnosis of Rolling Element Bearings”,
IEEE Sensors Journal, Vol. 19, No. 11, pp. 4181-4192 (2019).

[8] EIGERI, REIRIEZ: < F — Gk & FEH DT LAY
AL, G HRR, O, pp. 140-152 (1990) .

[9] L. Song, H. Wang, P. Chen: “Vibration-Based Intelligent
Fault Diagnosis for Roller Bearings in Low-Speed Rotating

(4]

Machinery”, IEEE Transactions on Instrumentation and
measurement, Vol. 67, No. 8, pp. 1887-1899 (2018).

[10]Z. Guan, L. Song, H. Wang, K. Li, P. Chen: “A New
Automatic Diagnosis Method Based on the Multivariable
Analysis for Structural Faults of Rotary Machinery”,
International journal of COMADEM, Vol. 21, No. 1, pp. 9-
18 (2018).

[11]L. Song, P. Chen, H. Wang, M. Kato: “Intelligent Condition
Diagnosis Method for Rotating Machinery Based on
Probability Density and Discriminant Analyses”, IEEE
Signal Processing Letters, Vol. 23, No. &, pp. 1111-1115
(2016).

(2021 =3 A 8 A=ZHE, 2021 4E8 H 11 HEHR)



