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Abstract

In this study, the forced vibrations of an annular circular plate with clamped edges under
harmonic load is investigated. Analysis of circular plate is based on First-order Shear
Deformation Theory (FSDT). The pseudoelastic behavior is simulated by Boyd-Lagoudas
constitutive model. The Hamilton’s principle is used to obtain the equations of motion.
Differential Quadrature, Newmark methods, and convex cutting plane mapping algorithm are
utilized to get the time and frequency responses of the plate. The phase transformation effects
are studied on the time and frequency responses of the plate.Also, the natural frequencies of
the circular plate are obtained for the case of pure austenitic Phase to compare the
frequency response of the present nonlinear system (phase transformation—induced material
nonlinearity) with the linear one around them. Then, the results of this research in the limit case
are compared and validated with the results of other researches and finite element model
(ABAQUS software). The results indicate that the alloy phase transformation leads to reduced
material strength and the nonlinear behavior of the alloy.



