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Smart Material Systems. Model Development describes several novel applications currently under
investigation that exploit the unigque actuator and sensor capabilities of smart material compounds. In
addition to present and projected applications, this book provides comprehensive coverage of both linear and
nonlinear modeling techniques necessary to characterize materials in a manner that facilitates transducer
design and control development. The author focuses on ferroel ectric, magnetic, and shape memory
compounds and also addresses applications exploiting amorphous and ionic polymers, magnetorheol ogical
compounds, and fiber optic sensors.

Three classes of nonlinear models are discussed, al of which provide unified characterization frameworks
for the broad class of combined compounds. An extensive discussion of structural models based on linear
and nonlinear constitutive modelsisincluded, asis a chapter on numerical techniques for approximating
solutions to the structural systems. The author also provides a synergistic treatment of material
characterization, including significant discussion of the physics underlying nonlinear behavior, the
development of nonlinear constitutive relations, the development of system models based on these
constitutive relations, and the formulation of numerical techniques for approximating solutions to the
resulting system models. To aid the understanding of both mathematical and physical terminology, an
extensive glossary of termsis provided in an appendix. Furthermore, MATLAB software for representative
modelsis provided at an accompanying website.
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