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Investigation on pipeline failure of centrifugal compressor caused by fluid induced oscillation
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Abstract ;

compressors. The main failure source of centrifugal compressors was investigated based on fluid induced oscillation

The pipeline fatigue caused by fluid induced oscillation takes place frequently in large scale centrifugal

analysis. One of pipeline fatigue failure mechanisms, originated from acoustic resonance, was focused. A pipeline cavity
was simulated in a test lab. With LMS acoustic finite element software, the acoustic modes of the pipeline were
determined. It was shown that the vibration level will increase typically when the blade passing frequency is close to the
acoustic modal frequency because of acoustic resonance. A practical example of centrifugal compressor pipeline vibration

control was used to verify the effectiveness of the theoretical acoustic resonance analysis. The study provided a basis for the

reduction of high cycle fatigue damage of centrifugal compressor pipelines.
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Fig. 1 The test rig of pipeline
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Fig. 2 Sensor location for testing
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Fig. 3 The two dimension model of pipeline
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Fig. 4 The finite element model of pipeline
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Fig.5 The acoustic envelope model of pipeline
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Tab.1 The acoustic mode of pipeline cavity
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Fig. 6 The distribution of sound pressure
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Fig. 7 The time-domain waveform of pipeline cavity
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Fig. 8 The sound pressure amplitude
from 520 r/min to 590 r/min
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Fig. 9 The vibration amplitude from 520 t/min to 590 1r/min
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Tab. 2 The nature frequency of pipeline
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2 215.7
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