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ABSTRACT

Rubbing and misalignment are the most usual faults that occurs in rotating machinery and with

them severe effect on power plant availability. Especially blade rubbing is hard to detect on FFT

spectrum using the vibration signal. In this paper, the possibility of feature analysis of vibration sig-

nal is confirmed under blade rubbing and misalignment condition. And the lab-scale rotor test device

provides the blade rubbing and shaft misalignment modes. Feature selection based on GA (genetic al-

gorithm) is processed by the extracted feature of the time domain. Then, classification of the features

is analyzed by using SVM (support vector machine) which is one of the machine learning algorithm.

The results of features selection based on GA compared with those based on PCA (principal compo-

nent analysis). According to the results,

the possibility of feature analysis is confirmed. Therefore,

blade rubbing and shaft misalignment can be diagnosed by feature of vibration signal.
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Table 1 Case of experiment

Normal/rubbing | Degree of rubbing | Misalignment
(case 1) (case 2) (case 3)
Offset distance(mm)
2-1 7.0
I-1 | Normal —— 60 3-1 | Normal
2-3 5.0
2-4 4.0 3-2 3.25
1-2 | Rubbing 25 3.3
2-6 3.0 33 25
2-7 2.5
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Table 2 Result of features classification(case 2)

Algorithm GA based on| Principal Usi
Offset featre | component | e °F
diatance selection analysis

2.5 mm 98.33 % 100 % 99.17 %

3 mm 89.17 % 93.33% 88.33%

3.5 mm 99.17 % 94.17 % 95.83 %

4 mm 93.33% 87.50 % 97.50 %

5 mm 97.50 % 97.50 % 96.67 %

6 mm 100 % 99.17 % 100 %

7 mm 100 % 100 % 100 %

Ave. 96.79 % 95.95 % 96.79 %
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