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Diagnosis method for crack faults in rotating machinery rotors in operation and
its field application

ZHANG Xueyan, ZHANG Weijun, HE Guoan, CUI Guangming, PAN Bo

(Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China)

Abstract: The deep peak shaving and flexible operation of thermal power units increase the risk of crack faults in
the rotors of main and auxiliary equipment, posing a serious threat to the safe and stable operation of the units.
According to the established vibration equation of the cracked rotor, the main vibration characteristics of the cracked
rotor are summarized. On this basis, combined with the field diagnosis experience, a practical method of identifying
the cracked rotor through vibration analysis is proposed, with criteria including continuously climbing fundamental-
frequency vibration and ineffective rotor dynamic balance, continuous increase of second harmonic vibration,
abnormal Bode curve, and so on. Finally, three cases of rotor crack fault identification in the operation of a steam
turbine, a generator and a boiler primary air fan are given to illustrate the practical application process and accuracy
of this method.
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Fig.6 Results of dye penetrant test on the shaft diameter of
the steam-end seal bush
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