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Development of Guided Wave Simulator using FDTD method and its Application to
Nondestructive Testing
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This paper is concerned with development of guided wave simulator on piping diagnostic system. First, a

mathematical model of inspection procedures is described by a set of dynamical linear elastic equations in

three spatial dimensions. Secondly, the numerical scheme of the inspection model is given by using FDTD

method. Finally, some numerical experiments are shown in order to assure the applicability of the proposed

scheme to piping test.
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Fig.1: Model of defective pipe
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Fig.4: Model of defective plate for simulation
Table.1: Material parameter values of SUS304

B (kg ) Y 7 H(GPa) w7V
7.90E+3 2.10E+2 0.3

Table.2: Parameter setting for simulator
experimentation

nx ny nz
1200 5000 10
xlen[m] ylen[m] zlen[m]
1.2 5.0 0.01
ntdiv fq[Hz] power[kg.m/s*]
256 5.0E+4 1.0E+2

Table.3: Input range of signal

x J7 18] [mm] y J3 18 [mm)] z 1A [mm)
318-319 2250-2750 10

Table.4: observation point

x JiT [mm)] y F 1l [mm) z J5 1) [mm)]
348 2500 10
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Fig.3: Output waveform of a Guided wave
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