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Feature Parameter Analysis for Rotor Fault Diagnosis
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ABSTRACT

Rotor of rotating machinery is the highly damaged part. Fault of 7 different types was confirmed as the main causes of rotor

damage from the pump failure history data in domestic and U.S. nuclear. For each fault types, simulation testing was performed

and fault signals were collected form the sensors. To calculate the statistical parameters of time-domain & frequency-domain,

measured signals were analyzed by using the discrete wavelet transform, fast fourier transform, statistical analysis. Total 84

parameters were obtained. And Effectiveness factor were used to evaluate the discrimination capacity of each parameter. From
the effectiveness factor, RAW-P4/ RAW-P7/ WT2-NNL/ WT2-EE/ WT1-P1 showed high ranking. Finally, these parameters

were selected as the feature parameters of intelligent fault diagnostics for rotor.
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Table 1 Statistical parameters (total : 21 ea)

Domain Abbrev. Parameter type
MN  |Mean
RMS |Root mean square
SF Shape factor
CF  |Crest factor
SKEW | Skewness
Time KURT |Kurtosis
(12 ea) EE  |Entropy estimation
EEE |Entropy estimation error
LB  |Lower-bound of histogram
UB | Upper-bound of histogram
WNL | Weibull negative log-likelihood
NNL [Normal negative log-likelihood
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Table 2 Test conditions
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Table 3 Decomposition level of frequency (bearing fault)

Approx. Subband(Hz) Detail Subband(Hz)

S 0~50,000.0 S 0~50,000.0
Al 0~12,500.0 D1 12,500.0~25,000.0
A2 0~6,250.0 D2 6,250.0~12,500.0
A3 0~3,125.0 D3 3,125.0~6,250.0
A4 0~1,562.5 D4 1,5625~3125.0
A5 0~781.25 D5 781.3~1562.5
A6 0~390.6 D6 390.6~781.3
A7 0~195.3 D7 195.3~390.6
A8 0~97.7 D8 97.7~19.3

Approximation components (N = §) Detail compenents (N = 8)
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Fig. 9 Time signal with decomposition levels (bearing fault)
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Table 4 Decomposition level of frequency

Ranking |Parameter No.| Feature parameter | Alpha value
1 a(16) RAW-P4 24.50
2 a(19) RAW-P7 13.35
3 a(54) WT2-NNL 12.30
4 a(49) WT2-EE 11.81
5 o(34) WT1-P1 1141
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