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A method of using step plates to distinguish Lamb waves from
bulk waves in thin plates
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Abstract: Lamb wave in thin plate is generally excited by using an angle beam transducer. At some frequencies, the
group velocity of Lamb wave excited by an angle beam transducer is nearly same as the velocity of bulk wave, so it is not
easy to distinguish Lamb wave from bulk wave through the propagation velocity. This paper respectively researches the
reflection characteristics of both the Lamb wave So mode and the longitudinal wave in step plates by finite element
method (FEM) and experiments, when the incident frequency is 2 MHz. Moreover, it has been found that Lamb waves So
mode are reflected from the step plates and that bulk waves are not. Based on this reflection characteristic, a method of

using step plates to distinguish Lamb waves from bulk waves is presented.
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Fig. 1 Dispersion curves of Lamb waves in the 304 stainless steel plate
of 2 mm thickness
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Table 1 Phase velocity and group velocity of Lamb wave modes in
the 304 stainless steel plate of 2 mm thickness at the exciting

frequency of 2 MHz
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Fig.2 Wavestructures of Lamb wave mode So in the 304 stainless steel
of 2 mm thickness at the exciting frequency of 2 MHz, where
the solid line means off-plane displacements and the dash line
means in-plane displacements
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Fig.3 Finite element model of a step plate, where x; means in-plane
direction, x; means out-plane direction and x; is perpendicular to
the plane of x; and xs.
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Fig.4 Screenshot of longitudinal wave propagation in a step plate
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Fig.5 Screenshot of Lamb wave mode So propagation in a step plate
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Fig.6 Diagram of longitudinal wave and Lamb wave propagation

in the step plate
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Fig.7 Receiving signals: (a), of the angle beam transducer with an
incident angle 69° and (b), of the K1 angle beam transducer with
arefracting angle 45° on the step plate at the exciting frequency
of 2 MHz
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