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A Fault Diagnosis on the Rotating Machinery Using Mahalanobis Distance
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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, we present
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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Fig. 1 Flow Chart of the Mahalanobis Taguchi System
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Table 1 The result of the normal signal Table 3 Mahalanobis Distance of normal state
Peak Crest |Kurto |Skew | 1% Over S1 S2 S3 S4 S5
RMS to . all
factor | -sis |-ness | peak
peak level
si 033 | 258 | 4 33 0.250 001 |o11 MD | 0.683 | 0.674 | 0.677 | 0.684 | 0.689
S2 1034 | 263 | 428 |3.263 018 | 001 | 01 Table 4 The result of the unbalancing signal
S3 |0.384 |3.107 | 458 |3.544 | 032 |0.01 | 0.11
Peak Crest |Kurto |Skew | 1t |OVerd
0.013 RMS 0 factor | -sis | -ness | peak .
S4 0.32 | 202 |322 | 299 '2 0.01 | 01 peak P level
S5 |0.365 | 251 | 3.47 |3.048 [0.083 [ 001 | 0.1 S1 10392 1269 | 372 | 275 1013 1005 1013

S2 |0.407 (2724 | 359 | 311 | 014 |0.04 | 0.14

Table 2 Correlation matrix
S3 |0.389 | 2.89 | 3.73 |3.125 |0.013 | 0.04 | 0.13

C1 C2 C3 C4 C5 C6 C7

C1 1 |0.814 |0.532 |0.578 |0.708 |0.576 |0.619

<Normal signal, x(t) >

C2 |0.814 | 1 [0.907 |0.919 |0.968 |0.601 [0.577

C3 |0.532 {0.907 | 1 |0.955 |0.962 |0.667 | 0.26

C4 10.578 |0.919 [0.955 | 1 |0.978 |0.579 |0.423
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C5 1|0.708 |0.968 [0.962 [0.978 | 1 |0.689 |0.419

Amplitude (V)

0
i

C6 |0.576 (0.601 [0.667 |0.579 |0.689 | 1 |-0.21 '

C7 ]0.619 |0.577 | 0.26 |0.423 |0.419 |-0.21 | 1
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<Normal signal, x(t) > Fig. 4 Time data of unbalancing state signals
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Fig. 3 Time data of normal state signals
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Table 5 Mahalanobis Distance of unbalancing state

Signal_1 |Signal_2 |Signal_3

MD | 84.1 2.7 68.3

Table 6 The result of the transient signal
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Table 7 Mahalanobis Distance of transient state

Signal_1 |Signal_2 |Signal_3

MD |2834.23 |1917.28 |2636.74

Table 8 Comparisons of each technique

Peak s |Overa Peak |Crest st | Over
RMs | 1o |Crest |Kurto|Skew- | 1 I RMS | to |facto | KU [Skew | 1 all | MD
factor | -sis | ness | peak 0-Sis |-ness | peak
peak level peak r level
S1 | 074 2615 |18.76 7438 | 006 | 001 | 033  NOr | 0441009 1021 fo 00, g | g, | 0:33 0000
mal 5 8 3 3 2
S2 | 071 |19.42 |17.48 |63.76 |-2.46 | 0.01 | 03 Unba |\ oo | 010 1019 1) 001086 | 0 1039 |59
lance 2 8 1 3
S3 | 075 |26.12 |17.64 | 858 |-1.71 [ 0.01 | 0.44 impu | g (039 00 |1 | g
Ise 7 '
< Normal signal, x(t) >
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Fig. 5 Time data of transient state signals
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