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Development of a Fuzzy Fault Diagnosis System
in Variable Speed Rotating Shafts

Sung-Dong Kim*, Seong-Wook Hong**, Gil-Ho Oh***

ABSTRACT

A fault diagnosis system for a variable speed rotating shaft probably demands a huge database, which
makes it difficult to be realized. This study presents an effective method of fault diagnosis for variable
speed rotating shafts. The proposed method is based upon a fuzzy reasoning and it includes a stepwize
strategy to reduce the size of database in a diagnosis system. A computer program is developed to show the
procedure of the diagnosis, and four cases of faults are applied to the program to illustrate the effectiveness
of the proposed method. The proposed method is found to be useful in reducing the size of database from
observation of the data files of the diagnosis system. The case studies show that the proposed method can
be useful for the diagnosis of variable speed rotating shafts.

Key Words: Fuzzy Fault Diagnosis (B2 23 2®), Root Mean Square (AFH#2),
Peak to Peak (¥& ), Power Spectrum (3¢ A ER)
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Fig. 2 Configuration of the Fuzzy Fault Diagnosis
System for a Variable Speed Rotating Shaft
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Table 1. Fuzzy Labels and Their Meanings
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Table 2. Fuzzy Rules for Caleulation of Diagnosis Standard
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figure * unbalanced shaft

Table 10. Diagnosis Results for each Fault Case

Fault cause no. of try sul:cf:st:fw. sjc::st:fm.
UNBALANCE 30 24 22
BEARING BALL 30 19 14
BEARING OUTER RACE 30 21 16
BEARING INNER RACE 30 18 13
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