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A Study for Tubing Pipe Flaw Sizing by
Using Guided Ultrasonic Wave

Kyung Mun Joo', Keun Young Cheon” and Jeong Seok Lee’

ABSTRACT

There is extensive tubing pipe in the nuclear power plant under high temperature and pressure. Erosion and
corrosion defects are expected on this tubing pipe due to environmental and mechanical factors. In this study,
Guided Ultrasonic Wave technique was applied to detect defects. The technique explores the advantages of
the Guided Ultrasonic Wave method that inspects along the wall of the pipe and can travel long distances,
providing rapid collection of data. This paper presents a case study of the Guided Ultrasonic Wave testing
of 3/8“ tubing pipe. This study offers to understand detected signals through correlation between amplitude
and depth of defects.

Key Words : Guided Ultrasonic Wave(f+ =323}, Optimal frequency(3 &3, Cut-off frequency(THd
F31), Bulk wave(#Z3}), EDM(Electrical Discharge Machining, ®-1713")
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Fig. 1 Guided Wave Propagation

Fig. 2 Shape of Torsional Mode T(0,1)
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Fig. 3 Dispersion curves for the 3/8" tubing
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Table 1 Specification of the Material

Tubing Qutmde I.n51de Length
Material Diameter Diameter (m)
(mm) (mm)
SS 304 9.525 6.225 6
Table 2 Specification of the Specimen
Direction of the| EDM Notch Ancle Length
defects Depth (%) & (mm)
20 0°
. 40 90°
Axial
60 180°
80 270°
12
20 0°
. 40 90°
Circ.
60 180°
80 270°
Received Amplitude Balance v
15 15
g0 10
05
05
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Fig. 6 Results of the Capacitance and coupling Tests
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Puise Echo Traces (25 kHz 6 cycle Horming Tongturst)
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Fig. 7 Plot of the raw data traces
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Fig. 10 Amplitude values about depth of the defects
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