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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 vibration
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)

nhatelen] 2~ A 2] (Mahalanobis Distance) &
AEe) SASAR vpeketen] e ofs) ackd ¥
WAEe Axolth Ae dekd PRE B
ool sk Es A4k = FoerE Host
Qo vhzbA Adew thaelel wsgiie
2 spakehenl~ 33hg goeta Qoo oy
o] I ¥rozHE vt "HolAN=THE A
= UEhd ol

oAlE Fof, A Al 4
Zel 1§ whEol A% At
FAT F ool FEEw 24
Abghel] th gt mpghetion]
A ole] FEE Aests 2
el Aol uAes
A ovhgehen s e BE 0~2
Qbell EAetH, wieebien] A F3to
A7FEA] FEa Abgel A7t 2615—‘_%
Al A7) vl#sto] BAFetA ok
Aok shgEhen A g2he) A thgt 2
Z12 + Z22 _u12+u§_2:0u1u2
V(Z)) V(Z,) 1-p*

]
ES

_\'_
i)
Sl

L

rl

2 _



_Utly
V2

4TH
P

X, X, R, ViEA p

u, U,
2
U, = Xo —Hp
P2
A )

(2,,Z, R 7, = 2, =

Fu =

2.2 MTS Methodology
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Fig. 1 Flow chart of the MTS
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Table 1 The result of the normal signals
rms e kurtosis skewness | 1% peak eLcl
peak factor level
Sig 1 | 0195 | 2182 | 5609 |5292 | 0.063 D.000435(0.04421
Sig 2 |0.2553 |2.8572 | 5594 |[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 | 2642 | 18.76 | 3.551 | 3.505 | -0.005 | 0.395 | 2.527
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Table 2 Correlation matrix
c1 c2 c3 ca Cc5 c6 c7
c1 1 095 | 023 | 021 | 056 | -053 | 083
c2 | 095 1 002 | 045 | 074 | -063 | 087




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

C6 -0.53 | -0.63 | -0.26 | -0.56

Cc7 0.83 0.87 0.09 0.51 0.82 -0.80 1
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Table 3 Mahalanobis distance of Normal signals
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Sig_1 | Sig_2|Sig 3| Sig_4 | Sig_5|Sig_6 | Sig_7| Sig_8

Sig_9| Sig_14 Sig_11

MD | 1.10

1.264|0.89 |1.091 |1.130 |0.916 | 0.473 | 1.11 | 0.656 | 0.969
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Table 4 The result of the abnormal signals
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overall
level

crest

kurtosis |skewness| 1st peak
factor

rms ptp

Sig_1 [0.20722 | 1.97414 | 476318 | 3.883 | 0.0447 |0.00119 | 0.039

Sig_2 |0.21153 | 2.02527 | 4.78714 | 4.08933 | 0.08666 | 0.00025 | 0.043

247426 | 19.113 |3.86237 | 2.957 | -0.1125 |2.85387 | 6.18802

3.01811 | 24.5531 | 4.06763 | 3.16478 | 0.05 |3.61007 | 6.54004
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Table 5 Mahalanobis distance of abnormal signals
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Fig. 3 Comparison between normal and abnormal
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Table 6 Simulation layout using array L12
iﬁ’ rms | ptp |Srest[urto|skew pﬁ;‘k 1| sig_ sig g sia 7| Sig 9 sig_1¢

level

1 1 1 1 1 1 1 1 ]0.792(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

N
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0.529|1.24410.254|0.325|1.093

Sig_1|Sig_2 |Sig_3 |Sig_4|Sig_5|Sig_6 [Sig_7 |Sig_8|Sig_9 Sig_10{Sig_11

MD [1.468 |1.560 [2.916 [1.789 | 10 |49.71 |1.502 [20.99 |1.140 (4.06 |6.31
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Fig. 4 The comparison analysis of the S/N ration’s
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main effects

Table 7 The analysis of the S/N ration’s main effects

EAA | rms ptp ggsgr kurtosis fkewness pdf 0] [1st peak
1(Used) | 4427 | 5045 | 3516 | 4543 | 356 | 4754 | 5.049
ZU(SN63; 5085 | 4468 | 5997 | 497 |5953 | 4759 | 4.464
delta | -0.658 | 0576 |-2481 |-0427 |-2.302 |-0.006 | 0.585
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Table 8 The comparison of MD before/after removal
ineffective character values

Mahalanobis Distance
=AU
2E SR A8 | S4A HA
Sig_3 0.8903 0.5561
Sig_6 0.916 0.4001
Sig_7 0.47 0.3468
Sig_9 0.65 0.322
Sig_10 251 0.5801
Abnormal Sig_11 2.513 2.1883
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