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Structure Response Analysis and Experimental Research of Drums Leakage
Flow-induced Vibration

ZHU Zhi-song, GUO Dong—jun, CHEN Yang—yang
(Nantong University, Nantong 226019, China)

ABSTRACT: Objective To explore the basic principle and experimental method of acoustic emission testing technology
from leakage in drums, the drums leakage model and experimental model were established. Methods First, the AE signal
generating mechanism and the fluid—structure interaction basic theory from leakage of gas in drums were introduced. Then
the model of drums leakage was built, the structural response characteristics under flow—induced vibration was simulated
using fluid—solid coupling method with Workbench. According to the principle of acoustic emission detection, the
experimental platform of drums leakage was built, the experimental data was collected and analyzed. Correlation between
characteristic parameter and internal pressure or leak diameter was discussed, and the waveform of frequency domain was
analyzed, so as to obtain characteristic parameters and characteristics of vibration frequency which can be to characterize the
leakage of drums. Finally, the leakage acoustic emission signal characteristics was compared with the results of simulation.
Results The results showed that the exciting frequency of flow—induced vibration from leakage of gas in drums was 22~40
kHz, and the peak frequency was 25 kHz. Conclusion The structural response result of simulation and experimental
detection of drums leakage were basically consistent. The simulation and experimental research methods of drums leakage
provide a theoretical basis for researching online test for leakage of gas from drums.
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Fig.2 Drums leakage structural response stress distribution
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Fig.5 Curve of drum inner pressure and maximum stress intensity
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Fig.7 Installation drawing of the test system
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Tab.1 Drum leakage experimental data under different in-

ner pressure

WIEMPa  RRIRME/NV  BARBB/KHZ  JRIE(E/KH,
0.15 0.016 22~42,95~113 25.6
0.18 0.025 22~4595~115 25.6
0.21 0.036 22~47,95~116 25.6
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Tab.2 Drum leakage experimental data at different leakage

hole diameter

LB /mm  EORIEE/Y  EIRBBYAHz BRI/ H,
0.2 0.023 22~4595~115 25.6
0.5 0.025 22~4595~115 25.6
1.0 0.026 22~4595~115 25.6
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