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Identification of Guided-Wave Modes in Pipings of
Power Plants by using Air-coupled Transducer
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Abstract In order to inspect the piping effectively, one of the important components in the facility of power
plants, the ultrasonic guided wave was generated by a comb transducer and was received in a non-contact
fashion by using an air-coupled transducer. The guided wave modes that can be generated by the comb
transducer in piping are predicted from the theoretical dispersion curves and the element spacing of a comb
transducer. Moreover, to receive the specific modes, the receiving angle of the air-coupled transducer is
calculated from Smell's law between the phase velocities of guided waves and the sound velocity of air. The
guided wave modes obtained in experiments are identified from the result of time-frequency analysis such as
wavelet transform and two-dimensional fast Fourier transform.
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Table 1 Type of generator and receiver for guided wave

Guided wave Generator
Tyoe | PZT EMAT acT | Laser win
line array slit)
Variables frequency wavelength angle wavelength
angle
Contact closely
contact non-contact| non-contact
or_not non-contact
Guided wave Detector
Laser
Type Pzt EMAT ACT Interferometer
Variables frequency wavelength angle displacement
angle
Contact closely
contact non-contact} non-contact
or not non-contact
Mode
selection | selectable | unselectable | selectable | unselectable
or not
SN ratio| good good good bad
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Fig. 1 Parameters of comb transducer

Fig. 2 A comb transducer

Table 2 Material properties and dimensions of the

sample tube
Materials Quter Thickness Longnu@nal Transvgrse
Diameter veilocity velocity
Stainless
stocl 114 mm 2mm | 6,024 m/sec | 3,250 m/sec
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Fig. 4 Consideration of a leaky guided wave and

the
transducer

receiving angle of

an air-coupled

Table 3 Selected modes and receiving angles of
guided waves leaked into air

Wavelength 12 mm
Mode Cp [m/fsec] 8’
Lo,n 1,400 14.0
L©0,2) 5,200 3.7
L3 11,250 1.7
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Fig. 5 The setup of experimental system

Fig. 6 A scene of the experimental setup and the
adjusting zig
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