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Method of Estimating Vibration-Induced Stress of Small-Bore Piping Using Portable Vibrometer
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This paper proposes the method of estimating vibration-induced stress for the complex small-bore piping
with general piping. The method consists of the vibration measurements and the finite element method
(FEM). The stresses are estimated using the FEM model optimized by the values of vibration measurements.
Vibration test is performed to validate the method. As the results, the estimated stress using the second
proposal method became to be from 0.5 to 2 times to the measured one. Since the vibration-induced stress is
estimated easily and quickly using portable vibrometers, it can be said to use as primary screening although

having a deviation.
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Fig.1 The example model for explaining how to calculate

the vibration-induced stress
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Procedure3: | Calculating composite ratio

Calculate the composite ratio of vibration modes to minimize
the difference between measured and analyzed accelerations

Procedure4:1 Calculating the stresses

Combine stresses of vibration modes by using the above
composite ratio

Fig.2 Procedure to calculate vibration induced stress in

small-bore piping with general piping configuration
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Fig.3  The mock-up pipe and measuring point
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Fig.4 Measured natural frequency vs. measured one
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Fig.5 Measured natural frequency vs. measured one
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Fig.6 Measured stress vs. Evaluated one
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