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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, dynamic bending of FG circular and annular plates with stepped thickness variations is
Received 01 May 2016 examined. System of governing differential equations is derived based on the first order shear
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deformation theory and solved by using a semi-analytical method based on the power series and the

Available Online 23 July 2016 . : h -
vailable Online 23 July fourth-order Runge—Kutta methods. On the basis of presented solution procedure, dynamic behavior

Keywords: may be obtained for the plates under various dynamic loads such as stepped, stepped pulse, triangular
Dynamic Behaviour pulse and harmonic loads which can be imposed on the arbitrary parts of plates. Also, transverse
Semi-analytical Solution asymmetric plates with various stepped segments with various boundary conditions may be analyzed.
Bending For derivation of system of governing differential equations, Stepped annular plates are divided into

Stepped plate 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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" Meshless Method

® Power series method

° Fourth-order Runge-Kutta

0 Circular

™ Annular

™2 First order Shear Deformation Theory (FSDT)
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"Perturbation technique

? Meshless local Petrov—Galerkin method
® Boundary element method

* shallow shells

® Green function

¢ Meshless Method

252



293N Joxo

alizo (SSaolisd (Sidg s o wolid slady wuliuds Ly Jiedad ol 9 slo nls Lo G g SSaelind HLis) Julxs

(m)
el
@ lu

9@ e [
1 (m)
7 Wr—. '
@ ! :
W [ : (m)
| EmEmmE h
q(t t
= ), 2 . !
| v - ———
@ ot ! 1 '
Iy : | mm--
1 1 1
N ) HEe)
7 | N N (m)
D i ' Iy
———r— . v
@) ol _ -l
»
l,(mJ) N
o

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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annular plate with symmetric stepped thickness variations subjected to
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