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A Fault Diagnosis on the Rotating Machinery Using MTS
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ABSTRACT

As higher reliability and accuracy on production facilities are required to detect incipient faults,
a diagnostic system for predictive maintenance of the facility is highly recommended. In this paper,
it presents a study on the application of wvibration signals to diagnose faults for a rotating
machinery using the Mahalanobis distance—Taguchi system. RMS, crest factor and Kurtosis that is
known as the statistical methods and the spectrum analysis are used to diagnose faults as

parameters of Mahalanobis distance.
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2. Mahalanobis—Taguchi System

2.1 Mahalanobis Distance(MD)
vlghalen] A A2)(Mahalanobis distance)® ¢l
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2.2 MTS Methodology
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Table 1 The result of the normal signals

rms Peak to peak Crest factor Kurtosm Skewness Ist peak Overall level
Sig 1 0.195 2.182 5.609 5.292 0.063 (0.000435 0.04421
Sig 2 0.2553 2.8572 5.594 5.0493 0.107 0.0026 0.0598
Sig_10 2.153 16.94 3.935 3.741 -0.043 0.871 4,116
Sig 11 2.642 18.76 3.551 3.505 -0.005 0.395 2.527
Table 2 Correlation matrix
Cl e C3 C4 ChH C6 C7
Cl 1 0.95 -0.23 0.21 0.56 -0.53 0.83
C2 0.95 1 0.02 0.45 0.74 -0.63 0.87
C3 -0.23 0.02 1 0.87 0.49 -0.26 0.09
C4 0.21 0.45 0.87 1 0.81 -0.56 0.51
C5 0.56 0.74 0.49 0.81 1 -0.77 0.82
Cé -0.53 -0.63 -0.26 -0.56 -0.77 1 -0.80
C7 0.83 0.87 0.09 0.51 0.82 -0.80 1
'Table 3 Mahalanobis distance of normal signals _
Sig_1 Sig_2 Sig_3 Sig 4 Sig 5 Sig 6 Sig 7 Sig_8 Sig_ 9 Sig 10 | Sig 11
MD 1.10 1.264 0.89 1.091 1.130 0.916 0.473 1.11 0.656 0.969 1.047
Table 4 The result of the abnormal signals |
rms ‘ ptn Crest factor Kurtosis Skewness 1st peak Overall level
Sig 1 0.20722 1.97414 4.76318 3.883 0.0447 0.00119 0.039
Sig 2 0.21153 2.02527 478714 4.08933 0.08666 0.00025 0.043
- Sig 10 2.47426 19.113 3.86237 2.957 -0.1125 2.85387 6.18802
Sig 11 3.01811 24.5531 4.06763 3.16478 0.05 3.61007 6.54004
BHRASTEDES =2F/A 184 A 63, 20083/621
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Table5 Mahalanobls distance of abnormal 31gnals

q4EsH-2 A

| siwl | Sig2 | Sig3 | Sig4 | Sig5 | Sig6 | Sig7 | Sie8 | Sig9 | Sig10 | Sigll
MD 1.211 1.649 1.708 1.538 10 7.051 1.416 4.581 1.068 2.016 2.513
_ Table 6 Simulation layout using array Li» |
%‘?‘ rms | ptp |Crest factor|Kurtosis|Skewness| Ist peak [Overall level| Sig 3 | Sig 6 | Sig 7 | Sig 9 |Sig_10
1 1 1 1 1 1 1 1 0.792 1 0.839 | 0.223 | 0.430 | 0.939
2 1 1 1 1 1 2 2 1.208 | 1.187 | 0.265 | 0.286 | 0.956
11 2 2 1 2 1 1 1 0.529 | 1.244 | 0.254 | 0.325 | 1.093
12 2 2 1 1 2 2 1 1.326 { 0.834 | 0.144 | 0.284 | 0.434
10 e
———— . W’ ~13Normai1.
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Fig. 3 Comparison between normal and abnormal
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Fig. 4 The comparison analysis of the S/N ration’s
main effects
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Table 7 The analysis of the $/N ration’s main_effects

| Characteristic Value rms pip Crest factor| Kurtosis Skewness pdf 1st peak
1 (Used) 4.427 5.045 3.516 4.543 3.56 4.754 5.049
2 (Not Used) 5.085 4.468 5.997 4.97 5.953 4.759 4.464
Delta -0.658 0.576 -2.481 -0.427 -2.392 -0.006 0.585

Table8 The comparison of MD before/after re-
moval ineffective character values

Analysis Cases m;\’[ahal.anobis distance
With all values | With effective values

Sig 3 0.89 0.5561

Sig_6 0.92 0.4001

Sig_7 0.47 0.3468

Sig. 9 0.65 0.322

Sig 10 0.97 0.5801
Abnormal Sig_5 10 9.831
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