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Abstract

Effects of the magnetic field and compressive stress on the reflection and transmission of quasi-
shear vertical (QSV) waves at the interface between two piezomagnetic half-spaces have been in-
vestigated in this article. The constitutive relations for piezomagnetic materials are derived from
the Zheng-Liu model. The effective elastic, piezomagnetic, and magnetic permeability constants de-
pend on the applied magnetic field and compressive stress. The case of QSV waves incident from the
Terfenol-D onto the Ni6 is considered. By satisfying the interface continuity conditions, the reflec-
tion/transmission coefficients (RTCs) of various waves under the influence of the magnetic field and
compressive stress are obtained. Considering energy conservation, the calculated results are veri-
fied. Results show that the reflection angle of body waves with the same mode as the incident wave
is not affected by the magnetic field and compressive stress; the influence of the magnetic field and
compressive stress on RTCs shows an opposite trend, with the influence of the magnetic field being
relatively stronger than that of the compressive stress.
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Figure 1. Reflection and transmission of waves at an interface and energy flow into and out of the interface
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Figure 2. Effects of magnetic field and compressive stress on reflection and transmission angles
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Figure 3. Effects of magnetic field and compressive stress on reflection coefficients of various waves
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Figure 4. Effects of magnetic field and compressive stress on transmission coefficients of various waves
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Figure 5. Balance of normal energy flow under the influence of magnetic field and compressive stress
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