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ABSTRACT

Machine learning models were used to classify acoustic emissions from 700-bar high-pressure
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bottle valve bodies to identify leakage and diagnose various valve faults under different test pressures

and failure modes. A microphone was installed outside a valve to sense acoustic leakage signals that

were then captured by a data acquisition card for transmission to a computer. For classification, time-

domain features were selected, including the signal’s root mean square, mean, and variation values.

Signals were converted to the frequency domain by using the discrete Fourier transform ( DFT) . To

reduce the number of spectral characteristic values, the 50 frequencies with the greatest amplitudes in

the DFT spectrum were selected. Weighted k-nearest-neighbors, artificial neural network, and quadratic

support vector machine models were trained to classify four of the following types of faults in high-

pressure valves under different pressure scenarios: half-ruptured valve body gasket, fully ruptured

gasket, ruptured disk, and dirty valve core. The method was experimentally validated and achieved an

identification rate for valve body faults of over 98%.

Key Words: high pressure valve, sound leakage technology, fault detection, machine learning
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