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Abstract : The piping system of a nuclear power plant plays a role of transferring high energy fluid to equipment and various devices.
The safety and soundness of these piping systems are very closely related to the operability of the power plant. In the case of a welded part
of a small diameter pipe, it may grow as a microcrack due to a lack of penetration, and it may grow to a size that affects the safety of the
pipe due to the influence of mechanical vibration and fatigue load. Resonance refers to an increase in energy as the natural frequency of
an object coincides with the frequency applied to the external force. When this resonance occurs, the frequency is the resonance
frequency. In this study, when defects exist in the welds of small diameter pipe, the natural frequency of the pipe changes and resonance
may occur. Since these resonances are likely to cause fatigue damage to the piping, resonance frequency changes due to the size and
shape of the defects are analyzed and evaluated. As a result of the vibration test, the resonance frequency tended to decrease as the depth
of the defect deepened, and the influence was larger when the defect existed at the bottom of the top of the trough. Also, it was confirmed
that the Transverse cracks had an effect on the resonance frequency in the presence of the cracks in the weld bead, compared to the
longitudinal cracks. As a result of this study, it is expected that the cause of the defect and the condition of the pipe can be monitored
because the resonance frequency tendency according to the shape of the crack is analyzed.
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Table 1. Specimens specification of through—wall defects

o | e | e
Through-wall A-1 315° 724.1
Through-wall A-2 270° 728.8
Through-wall A-3 225° 726.8
Through-wall A-4s 180° 725.2

Table 2. Specimens specification of normal defects

Specimens Defe(cr;rsngth Def?rcrtm(li)epth Averag(e;g )weight
Toe crack Top 2 1,3, 5 732.3
Toe crack Bottom 2 1, 3,5 731.6
Longitudinal 2,4 1,3 727.8
Transverse 4 1,3 7334
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Fig. 1. Geometry of through—wall defects specimens,

Fig. 4. Picture of normal defects specimens,
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Fig. 7. Comparison of test results according to weld defect
location,
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Fig. 8. Test results according to weld defect direction
(longitudinal_2 mm),
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Fig. 9. Test results according to weld defect direction
(longitudinal_4 mm).
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Fig. 10, Test results according to weld defect direction
(transverse_4 mm).
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Fig. 11. Comparison of weld bead defect test results,
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