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26 Abstract
27 : . : . . . ,
28 Multi-functional devices that integrate electromagnetitd mechanical fields are
29 gaining importance in a wide variety of applications. Thenbined mechanical
28 and electromagnetic regimes, encompassed in these s&sictoake it necessary
32 to Qevelop e ecti\{e mu‘lti-p‘hysics analysis tool‘s at a r‘arfgtemporal spales.
33 An important consideration is that the di erent fields goweymulti-physics re-
34 sponse may have large frequency discrepancies, e.g. tlaehigfh electromag-
22 netic frequencies and moderate vibration frequencies. Qtatipnal analyses of
37 these discrepant frequency problems using conventianalititegration schemes
38 can become intractable. This paper develops a frameworgdigpling transient
39 electromagnetic and dynamic fields to predict the evolutibalectric and mag-
ﬁ netic fields and their fluxes in a vibrating substrate undegbtinite deformation.
42 It addresses the issue of time integration with large fraqueatios, by intro-
43 ducing a novel wavelet transformation induced multi-tincaling (WATMUS)
ig method in the finite element framework. The method signifigaenhances the
16 computational e ciency in comparison with conventionagji&riime scale inte-
47 gration methods. An adaptive enhancement of WATMUS schdlowsafor the
48 optimal wavelet bases in the transformation and integnagtep sizes. The accu-
gg racy and e ciency of the proposed WATMUS scheme is verifieddmparing
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