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Abstract

Large scale plants are equipped with a number of the rotating machineries which occupy
important positions in the plant system. Therefore, the most important one is a vibration
diagnostic technology which can detect quickly any abnormal symptom of operating malfunction
and give operational and inspection guides adequately. A new diagnosis method is developed in
this paper, in which the fuzzy set theory is introduced to diagnose the defects of rotating
machinery. The selection of membership function and the fuzzy operation model are discussed in
detail here. The system is successfully used for various defects diagnosis of rotating machinery.
The results indicate that realistic application can be built using this approach.
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Table 1 Fuzzy grade of Vlbratlon amplitude
No Frequency Amphtude ‘ Grade of membership
1 1X 14.224,m (.246
2 2X 13 /lh/zm 0.547
3 3X ‘1 2.54,m 0.061
Table 2 Fuuy grade of Vlbrdtl()n frequenC}
No Frequency FL FR FH
1 1X (} 1.0 0
2 2X () 0 1.0
3 3X 0 0 1.0
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Table 3 Fuzzy grade value
No FL FR FH -
1 0 0.245 0
2 0 0 0.547
3 0 0 0.061
Sum 0 0.245 ).574
Table 4 Decision table for low frequency vibrations
Cause 0~40% 1/2X 1/4X 40~50% | 50~100% 1X
FL1 | Seal rub 0.2 _V‘(b) 0 0.2 0.2 0.4
FL2 | Rotor rub 0.1 0 0 0.1 0.1 0.6
FL3 | Insufficient shrink 0.4 0 0 0.4 01 0
FL4 | Friction whirl 0.8 0 0 ) 0.1 0.1 0
FL5 | Oil whirl, whip 0 0 0 1.0 0 0
FL6 | Subharmonics 0 0.5 0.5 0 0 0
Table 5 Decision table for high frequency vibrations
Cause 1X 2X 3X nX zX fi fo b
FH1 | Misalignment 0.4 0.5 0.1 0 0 0 0 0
FH2 | Superharmonics 0.1 0.3 0.3 0.3 0 0 0 ()
FH3 | Shaft crack (.4 0.2 0.2 0.2 0 0 0 (0
FH4 :;E:tiifsmg 0 0 0 0 1.0 0 0 0
FHs | her race 0 0 0 0 0 1.0 0 0
damage :
FHg | Outer race 0 0 0 0 0 1.0 0
damage |
FH7 | Ball damage 0 0 oo 0 0 [0 o 1.0
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Table 6 Fuzzy grade of vibration amplitude

No Frequency Amplitude Grade of membership
1 16.5Hz 50.2xm 0.801
2 33.5Hz 4.1pm 0.097
3 50.0Hz 4. 1pm 0.144
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