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ABSTRACT

Pipe wall thinning is a significant issue affecting the structural integrity of plant pipe systems.

Although many studies have been conducted to detect defects caused by pipe wall thinning, numerous

challenges have hindered their performance. In this study, the changes in pipe vibration due to wall

thinning were observed to monitor defects in pipe systems. A vibration experiment was conducted to

analyze the dynamic behavior of a wall-thinned pipe in the secondary coolant system of a research

reactorf(HANARO). Based on these results, analysis models with varying wall thicknesses were

developed, and the vibration characteristics corresponding to different thickness levels were analyzed.
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Table 1 Material properties of pipe

Material(steel) Properties
Density 7800 kg/m®
Young’s modulus 210 GPa
Poisson ratio 0.3

Table 2 Natural frequencies of 610 mm elbow pipe

Mode Frequency [Hz]
Ist 172.7
2nd 548.1
3rd 735.9
4th 818.1
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Fig. 15 Boundary condition for inlet and outlet section

Table 3 Material properties of fluid

Fluid(water) Material properties
Density 997.0 kg/m*
Molar mass 18.02 kg/kmol
Reference temperature 32°C
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