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SCATTERING OF FLEXURAL WAVES IN MINDLIN'S PLATES OF SOFT
FERROMAGNETIC MATERIALS WITH A CUTOUT "

Hu Chao  Han Gang Huang Wenhu
[ Depaortinent Aemepace Engineering & Mechanics, Horbin Institudte of Teohnology, Harbin 150001, China)

Abstract The problem of elastic wavegnide and dynamic stress concenfrations in plates with a cutout is the
impaortant subject in solid mechanics The cutout in structures has influence directly on the loading capacity
and the lifetime of structures, therefore, some researchers have devoted to theoretical analvsis and experimental
research in the world.

Considered dynamic stress concentration or intensity factors, the classical theory of thin plate has disadvan-
tage. Thick plate theory proposed by Mindlin made up for the shortage classical theory of thin plate including
the effect of transwerse shear deformation and rotator inertia. The satisfving result is gained in enginecring.
In the 1960°s, with wave function expansion method, Pao Yih-Hsing first studied the problem of the flesqoral
wanve scaftering and dynamic stress concemntrations in Mindlin's thick plates with circular cavity and gave an
analytical solution and numerical results.

With the development of modern science and technology, the farramagnetic materials have boen applied
to superconduct noclear power station and magnetic levitation frains. It has better physical and mechanical
property. Thestress on the cantour of a cavity or crack in ferromagnetic materials may be increase in a uniform
magnetic field. I has a influence on the carrving capacity and the lifetime of structures.  According to the
many referanees, the dynamical behavior of formomagnetic dastic structures can be significantly affected by the
presence of a uniform magnetic field.

Based on the theory of magneto-elastic interaction, Japanese researchers analyeed scattering of flesaaral
wane and the dynamic bending moment intensity factors in cracked Mindlin plates of ferromagnetic materials
and gave numerical results. They used Fourier transforins to redoee the mixed boundary salue problem to a
Fredhaolm integral equation that can be solved numerically.

In this paper, based on the equation of wave motion in Mindlin's plate of magnefo-elastic interaction, using
wane function expansion method, the scattering of flesural wave and dynamic stress concentrations in a plate
of forromagnetic materials with a cutout are investigated . According to analysis and numerical results, the

maghetic induction intensity has great influenee on the dynamic stress concentration factors at low frequency.

Key words  Mindlin’s thick plate, scattering of elastic waves, dynamics of magneto-clastic interaction, soft

ferromagnetic materials, dynamic stress conoentration
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