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In this study, dynamic bending of FG circular and annular plates with stepped thickness variations is
examined. System of governing differential equations is derived based on the first order shear
deformation theory and solved by using a semi-analytical method based on the power series and the
fourth-order Runge—Kutta methods. On the basis of presented solution procedure, dynamic behavior
may be obtained for the plates under various dynamic loads such as stepped, stepped pulse, triangular
pulse and harmonic loads which can be imposed on the arbitrary parts of plates. Also, transverse
asymmetric plates with various stepped segments with various boundary conditions may be analyzed.
For derivation of system of governing differential equations, Stepped annular plates are divided into
multiple constant thickness annular segments and stepped circular plates are divided into multiple
annular and one circular segment with constant thickness. Governing equations are written for each
segment, individually. Then, continuity conditions of displacements and stresses are imposed between
various segments. Comparisons made with results of a numerical finite element code (ABAQUS
software) on the basis of the three dimensional theory of elasticity reveal that the obtained results by
using the proposed solution procedure have very good accuracy for various stepped plates under various
dynamic loads.
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Fig. 1 Model of a stepped circular/annular plate
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Fig. 4 Time variations of the deflection of the clamped FG circular
plate subjected to pulse load with time duration (a) 0.5 ms and (b) 1 ms
at the center of the plate
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Fig. 3 Time variations of the deflection of the clamped FG circular
plate subjected to stepped load at the center of the plate
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Fig. 5 Time variations of the deflection of the clamped FG circular

plate subjected to sinusoidal load sin(w,t) 1E6 at the center of the
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Fig. 9 Time variations of the deflection of the clamped-clamped FG

annular plate with asymmetric stepped thickness variations subjected to

triangular pulse load
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Fig. 11 Time variations of the deflection of the free-clamped FG
annular plate with asymmetric stepped thickness variations subjected to
triangular pulse load
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Fig. 12 Time variations of the deflection of the free-clamped FG
annular plate with symmetric stepped thickness variations subjected to
triangular pulse load
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