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In recent years, a new ultrasonic nondestructive testing that utilizes nonlinear ultra-

sonic behavior generated in cracks or at a solid-solid interface has emerged. However,

the mechanicsm of generating subharmonics and higher harmonics used in the testing is

theoretically still not well understood. In this research, to simulate the higher harmonics,

dynamic contact problems of a solid-solid interface with contact boundary conditions are

investigated by the convolution quadrature time-domain boundary element method that

can stably analyze wave propagation with small time increments. Numerical results show

that stick-slip contact state excites odd-order higher harmonics.
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Fig.1 Higher harmonics.
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Fig.2 Reflection and transmission at a solid-solid interface.
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Fig.3 Contact boundary conditions.
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Fig.4 Model for reflection and transmission at a solid-solid

interface with imperfection d.
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Fig.5 Displacements of the transmitted SH waves through

a perfectly contacted interface as a function of times at point
A.
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tion Iy = Omm or 2mm.
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Fig.9 Fourier amplitudes of the transmitted SH waves with
wo = 4MHz through the solid-solid interface with imperfec-

tion d = 0.5mm,1.0mm or 2.0mm.

D, 5% I GICHEMIIMHATOLERSD EEZI LS.

A%, PN BY A~ O JERCERRIB A ZBE LA T
Y REET N ERD AN, I ORE Y I 2L —
arEiTO TETHD.

#HiEE

AT LA — 410 X B T 21 SR RHETF B &2 (25
FHFSE (B):21760352) DX AE & FTITbhE Lz, 2210
L CREH W2 LET.

2 Xk

(1) FEmkHERA, M & MOBHEAN, R R, JERT B & AT &
5 IEMIER A - 314f: vol.56, No.6, (2007), A A F:Ak
B

(2) /IRIE—HRZE - IEEVARNT & SRR AL, (2000), RAETK

(3) Lubich, C. : Convolution quadrature and discretized

operational calculus I, Numer. Math., 52 (1988), pp.
129-145.

(4) Abreu, A. 1., Carrer, J. A. M. and Mansur, W. J. :
Scalar wave propagation in 2D: a BEM formulation
based on the operational quadrature method, Fngi-
neering analysis with Boundary Elements, 27 (2003),
pp. 101-105.

(5) FRRMEZE - 47 2 - @ B - EWTHE — © 3 TR
BB X ONEH L EMRYE % V728 L koo RERE AR I
B R R IEICOWTC, SR AR, TRFER,
Vol.11(2008), pp.193-200.

(6) hTIARB Y= RT w27 (2001), AR LT A Kn

RPN
VTR,

(7) Hirose, S.: 2-D Scattering by a crack with contact-
boundary conditions, Wave Motion, 19 (1994), pp. 37-
49.



