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Suitable parameters determination of lamb wave generation source with
low-attenuation for three-layer adhesive joints inspection
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, Propagated modes in a three-layer adhesive joint are investigated regardless of the
Received 12 October 2014 influence of wave generation source and also taking it into consideration, and low-attenuation

Accepted 06 December 2014

Available Online 24 January 2015 modes are determined. In the beginning, lamb wave propagation in the adhesive joints is

investigated using global matrix method and characteristic equation is derived by applying

continuity and boundary conditions which include traction-free boundary conditions on outer

Keywords: . L N . . R

W;/WW Generation Source surfaces of the joints and continuity between layers. Phased velocity and attenuation dispersion
Angle Beam curves in terms of frequency are obtained by numerical solution of the characteristic equation.
Three-Layer Adhesive Joints Then, the source influence on wave field is investigated using normal mode expansion method.

Low-Attenuation Lamb Wave

Normal Modes Expansion Method Average power flow of low-attenuation excited mode and its energy percentage to the lamb wave

total energy curves in terms of source parameters for specific frequency are obtained. These
results are used to determine the suitable parameters of the source which are used to generate
low-attenuation lamb wave mode. Finally, finite element simulations of lamb wave generation are
performed to compare with the results of normal modes expansion method. The results indicate
that, to generate M3 mode with low-attenuation level in the three-layer adhesive joint aluminium-
epoxy-aluminium at frequency 0.25 MHz, suitable wedge angle is 16 degrees and suitable
transducer width is 20 mm.
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