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Evaluation of Incipient Cavitation Erosion using Impact Force Detector and Accelerometer
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Abstract Cavitation induced vibration and the consequent erosion of pipes are one aspect of
the potential damaging factors in the piping system. In order to prevent such trouble, it is important
to develop a detection method of cavitation and to evaluate its influence. In recent years, state
monitor and maintenance attract attention in the nuclear power plant, and it is preferable to detect
cavitation and cavitation erosion during plant operation. In this paper, in order to evaluate incipience
of cavitation erosion using accelerometers which can be applicable during plant operation, we carried
out cavitation erosion experiments with aluminum specimens and measurements of impulsive force
induced by cavitation bubbles collapse using impact force detectors and accelerometers mounted on
the outer surface of a pipe with an orifice. As a result: (1) In the cavitation erosion experiments using
aluminum specimens, the incipient cavitation number where cavitation erosion pits occurred was 0.8
at 50 mm and 75 mm downstream of the orifice and 0.7 at 100 mm downstream of the orifice. At those
cavitation numbers, the state of cavitation was a developed stage or near the developed stage. (2) In
the measurements of impulsive force induced by cavitation bubbles collapse using impact force
detectors, the cavitaiton number where impulsive forces began to increase almost agreed with the
cavitation number at the occurrence of the cavitation erosion pits. (3) In the measurements with
accelerometers mounted on the outer surface of the pipe, fluctuations of the output voltage increased
rapidly at the stage of the incipient cavitation erosion due to impulsive force by the cavitation bubble
collapse. The output voltage of accelerometers had close relationship with impulsive force measured
by impact detectors, and the output voltage RMS value of accelerometers mounted on the outer
surface of the pipe would be effective to evaluate the incipience of cavitation erosion.
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