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A Study on the Elastic Wave Velocity of Magnetostrictive Materials

22 e 8
{Kukjiin Kang®, Yongrae Roh™)

"SI HAES, TRERE IS
(AR 20014 12 302 TR 20014 38 925 MUK 20014 38 22

) ARE HAR A7|-ed S4E 2ok A Yt Teid uldY S48 Fd5E 39 Yae)
TR WAL Sk A ol gtk 2 ARelME A ARe) vlY TR WS ) wAlg
o183t H=8tA R, 1Y (quasi-linear) A7l YA 72 7YALE o &-to] Ake) Y= el st WAl
Festgch g Aguigo g Alof Aol A FHuv) 2 A ke mhet AntE o) ehdn) £ 58 18k
o Uolzk Aol A FM 7H B AT Y Terfencl-De) BTt 458 Z3ste) B AT
FET A AR WHY T2 YA B AFe

ARGl AR, T2 B4, AT SE, Terfenol-D, 24f 4]

Fadop 229 P whynt Ho} (1.2)

Magnetostrictive materials have nonlinear lasto—magnetic properties, However the constitutive equations
1o describe the nonlinear properties are not available, yet. In this study we develop the nonlinear
constitutive equations by means of fourth rank tensors, and derive the elastic wave equation in
magnetostrictive materials by use of piezomagnetic constitutive equation which is quasi-linearized. With
the wave equation, we determine the propagation velocity inside the magnetostrictive materials when a
plane wave propagates along a given magnetic field. Validity of the calculated velocity is verified through
comparison with experimental velocity measurement results for the most representative magnetostrictive
material, Terfenol-D,
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Fig. 1. Schematic sound velocity measurement system for
the Terfenol-D by use of the through transmission
method.
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