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Fault Diagnosis of Coupling Fracture of
a Natural Gas Compressor
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Abstract : The crankshaft-connecting rod-piston structure of large reciprocating compressor may have fatigue fracture
very easily due to its unbalanced force. Therefore, effective analysis of fracture causes plays an important role in the
formulation of fault elimination measures. In this paper, the coupling of a natural gas compressor with frequently-occurring
fracture failures is studied. Firstly, the physical and chemical analysis of fractured bolts is carried out. Then, the system
natural frequencies of torsional vibration are calculated by simulation. Moreover, the torsional vibrations, working torque
and power are measured. It is found that the fifth order torsional vibration resonance exists and the peak torque exceeds the
bolt allowable value. Thus, an inertial flywheel is added to the shaft to modify the system resonance torsional vibration
frequency. In this way, the bolt fracture failure is cured. This fault diagnosis method combines theoretical analysis with
testing, which can also be used to solve some other similar problems. It has theoretical and practical engineering significance.

Keywords : vibration and wave; fault diagnosis of compressor; physical and chemical analysis of metals; torsional
vibration simulation; measurement of torsional vibration and torque
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