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The Effect of Dispersion Relations on the Determination
of Surface Acoustical Wave Velocity
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Abstract Minimum reflection and backward radiation methods on liquid/solid interface were used to determine the
velocity dispersion relation of acoustical surface wave for brass and aluminum substrates and copper/stainless steel.
nickel/brass. and nickel/aluminum layered substrates. Dispersion data agreed to dispersion characteristics of a
generalized Lamb wave. The difference between velocities determined by two phenomena was closely related to the
dispersion characteristics. This correspondence was explained by considering the generation mechanism of surface

waves and the concept of group velocity.
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Fig. 1 Nonspecular reflection field at Rayleigh

angle on liquid/solid boundary
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Fig. 2 Experimental setup and ultrasonic

goniometer
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Fig. 3 Typical dispersion relations of a
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Fig. 4 Angular dependence of double reflected
and backscattered ultrasounds (At initial
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reflected signal was impossible because
of the size of transducer)
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Table 1 Bulk wave velocities of specimens

Wave s
o mode | Longitudnal | Trgneverse
Nickel 5.63 2.96
Aluminum 6.13 3.12
Copper 4.5 2.2
Brass 4.6 2.3
Stainless steel 5.66 3.12

1) copper/stainless steel A1# : loaded 2%
2) nickel/brass A1 : stiffened 4%

3) nickel/aluminum Al¥ : intermediate 3%
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Fig. 5 Dispersion relations of (a) brass
substrate and (b) aluminum substrate
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Fig. 6 Dispersion relation of copper/stainless
steel layered substrate
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