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A Study on Propagation of Guided Waves in a Steam Generator Tube
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Propagation of the guided waves in a steam generator (SG) tube was investigated. Dispersion curves and
the incident angles corresponding to the specific modes were calculated for the SG tube. The modes of
guided wave were identified by timefrequency diagrams obtained by short time Fourier transform. Group
velocities were also determined from the time-frequency diagrams obtained at the different separations of
transducers. In experiment, distinct mode conversion was not observed when the guided ultrasound passed
curved region of the S/G tube. The optimum mode of guided wave for the inspection of SG tube was
suggested and verified by experiments.
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Table 1. Specification of a steam generator tube used in the

present work,

B ltem Contants
Material Inconiel 600 HTMA
Longitudinat wave velocity { ¢, } | 5.815 m/s
Transverse wave velocity { Cr ) 3,078 nys
Density ( @) 8,450 ka/m3
Qutside Diameter ( D) 19.05 mm (0.75"
Thickness { &) 1.09 v (0.043")
Total fength { L) 18.94 m
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Fig. 2. Theorstically determined dispersion curves of the SG tube
under investigation. {a} Phase velocity and (k) group
velocity.
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Table 2. The transit time for different frequency components at various distance between transducers.

Distance(mm) Transit time (ys)
f=1.0 MHz f=1.5 MHz f=2.0 MHz
0800 180.82 191.78 337.53
1000 222,47 236,71 410.96
1200 260.82 290.41 493.15
1400 300.27 337.53 574.25
1600 338.63 380.27 654.25
Slope (us/mm) 0.1967 0.2389 0.3984
Group velocity(m/s) 5.080 4,190 2.510
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