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A Study on the Deflection of the Circular Plate with a Linear Change of Thickness using the
Elastic Beam Theory

D. S. Han(Dept. of Mech. Eng., Graduate School, DAU), G. J. Han(Dept. of Mech. Eng., DAU), T. H.
Kim(Subdivision of M&AI, KIT), J. J. Shim, and S. W. Lee(Dept. of Mech. Eng., Graduate School, DAU)

ABSTRACT

In this paper we investigate characteristics of deflection for circular plate with the non-symmetric boundary condition
that is the boundary condition partly supported along the width direction of plate according to the length change of
supporting end. For two boundary conditions such as simple supported and completely clamped boundary conditions, this
study derives the maximum deflection formula of the circular plate using differential equation of elastic curve, assuming that
a circular plate is a beam with the change of width and thickness along the longitudinal direction. The deflection formula of

circular plate is verified by carrying out finite element analysis with regard to the ratio of length of supporting end to radius
of circular plate.
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Table 1 Mechanical properties of mild steel
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Table 2 Dimensions of circular plate for analysis
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Values

Radius of circular plate R

Length of supporting end a
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Fig. 1 Dimensions of the circular plate under the
distributed load
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Fig. 1(a) Simply supported boundary condition
A : B
Fi.’g. 'l(b)'Completely clamped boundary condition
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Table 3 Correlation of the maximum deflections from
beam theory and FEA with respect to Ry in the
simply supported boundary condition

R, Maximum deflection (W, max)
Beam theory FEA
0.1 0.0759 0.0784
0.2 0.0477 0.0464
0.3 0.0281 0.0266
04 0.0152 0.0143
0.5 0.0074 0.0070
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Table 4 Correlation of the maximum deflections from
beam theory and FEA with respect to Ry in the
completely clamped boundary condition

R, Maximum deflection (W, ma)
Beam theory FEA
0.1 0.0201 .0 - 0.0197
0.2 0.0115 0.0101
0.3 0.0064 0.0055
0.4 0.0033 0.0030
0.5 0.0016 0.0015
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