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Numerical simulation of scattering of Rayleigh wave by a

surface-breaking crack

GUAN Jian-Fei SHEN Zhong-Hua XU Bai-Qiang NU Xiao-Wu LU Jian

(Department of Applied Physics, Nanjing University of Science and Technology, Nanjing 210094)

Abstract Surface-breaking cracks can be detected by observing their interaction with
surface acoustic waves generated by the pulsed laser. Taking into consideration the
complicated boundary of the material with a surface crack, an optimized finite element
model based on the plane strain is developed to simulate the scattered surface acoustic
waves propagated on an Al plate with varied depth surface-breaking crack. From this we
attained the characteristics of reflected and transmitted Rayleigh wave from the crack.
Furthermore, we introduced Wigner-Ville theory to analysis the spectrogram of the two
signals recorded on both sides of the surface crack. The results show that for the certain
frequency component, the reflection coefficient becomes larger as the depth of the surface-

breaking crack increased; while the transmission coefficient appears to be smaller. This

2004-11-29 Wi#g; 2005-10-08 TR

" EREAREELKYINE (60208004), (60578015) FIH MR LT 14 BT it RIVEB) (2003-2008)

PEF I X6 (1979-), B, \WAHRAA, BB TAEEEELE, FTENBEORES RILATHMN MR,

Wb tE (1973-), &, RIS, W4, BILESIE, FE3E (1963-), B, HE, . (IR (1955-), %, ##,
WA, B (1965-), B, #H#E W+ 80E,

P A% A Email: nxw@mail.njust.edu.cn



F2BHEHEIM

RE©EH KEEE RS RHR BB K EE 139

establishes a quantitative basis for the application of laser ultrasonics in nondestructive

evaluation of the material properties.
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