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Acoustic Nonlinearity of Surface Wave and Experimental
Verification of Characteristics
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Abstract The goal of this study is to introduce the theoretical background of acoustic nonlinearity in surface
wave and to verify its characteristics by experiments. It has been known by theory that the nonlinear parameter of
surface wave is proportional to the ratio of 2™ harmonic amplitude and the power of primary component in the
propagated surface wave, as like as in bulk waves. In this paper, in order to verify this characteristics we
constructed a measurement system using contact angle beam transducers and measured the nonlinear parameter of
surface wave in an Aluminum 6061 alloy block specimen while changing the distance of wave propagation and the
input amplitude. We also considered the effect of frequency-dependent attenuation to the measurement of nonlinear
parameter. Results showed good agreement with the theoretical expectation that the nonlinear parameter should be
independent on the input amplitude and linearly dependent on the input amplitude and the 2" harmonic amplitude
is linearly dependant on the propagation distance.
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Table 1 Mechanical properties of Aluminum 6061

Hardness, Brinell 30.0
Ultimate Tensile Strength 124 MPa
Tensile Yield Strength 55.2 MPa
Elongation at Break 25.0 %
Modulus of FElasticity 68.9 GPa
Fatigue Strength 62.1 MPa
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