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Development of Method to Measure Vibrational Stress of Small-Bore Piping

with Multiple Contactless Displacement Sensors
—Examination of Applicability by Vibration Test Using a Pipe—
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Abstract In a nuclear power plant, where many piping are connected to vibratory sources

like pumps, it is important to estimate vibrational stress efficiently to keep the plant operating
safely. In this study, the applicability of the method to measure vibrational stress by multiple
contactless displacement sensors was examined. (1) It was shown that the stress calculated by the
proposed method was good agreement with the stress measured by strain gauges. The accuracy of
the method depended greatly on the measuring interval of the displacement sensors, and the errors
were about = 7MPa and + 2MPa respectively when the intervals were 38mm and 76mm. (2)
When we measured the vibrational stress with the instrument in the hand, the stress was almost the
same as that with the instrument fixed though having a few overestimation and differences. (3) The
method can be applied as an efficient vibration stress measurement method for small-bore pipes.

Keywords nuclear power plant, fatigue failure, vibrational stress, contactless displacement sensor, vibration
test, small-bore piping
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