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The Stiffness Analysis of Circular Plate Regarding the Area Change of
Both Ends Constructing Supporting Conditions

G. J. Han(Dept. of Mech. Eng., DAU), C. W. Aan(Dept. of Mech. Eng., DAU), T. H. Kim(Subd. Mech.
Eng., KIT), S. C. Ahn(LG OTIS), J. J. Shim(Dept. of Mech. Eng., DAU), and D. S. Han(Dept. of Mech.
Eng., DAU)

ABSTRACT

This paper investigates the characteristics of deflection for circular plate that has same supporting condition along

the width direction of plate according to the area change of supporting end. For two boundary conditions such as
simple supporting and clamping on both ends, this study derives maximum deflection formula of circular plate using

differential equation of elastic curve, assuming that a circular plate is a beam with different widths 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 part to radius of circular plate.
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Dmax = Maximum deflection of circular plate using
beam theory

Uzmax = Maximum deflection of circular plate using
FEA

UzZmaxx = Maximum deflection along to x-axis in
circular plate
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Fig. 1 Dimensions of the circular plate
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Fig. 2 Supporting conditions of circular plate for two
boundary conditions: (a) simple supporting, (b)
clamping on both ends
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Table 1 Mechanical properties of mild steel

Items Symbol Value
Elastic modulus E 2.1x10° MPa
Poisson's ratio v 0.29
Yield strength Oy 206 MPa
Tensile strength I 519 MPa

Table 2 Dimensions of circular plate used for analysis

Items Symbol Value

Thickness of plate t 10 mm

Radius of circular plate T 100 mm
Length of supporting part a 0.1r ~ 0.9r
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Table 3 Comparison of maximum deflections from
theory and FEA for circular plate simply
supperted with respect to the length of
supporting part {mm]

alr Beam theory| FEA of circular plate

Dmax UZm_a:&x Uzm
0.1 0.0759 0.0784 0.1099
0.2 0.0477 0.0464 0.0630
0.3 0.0281 0.0266 0.0354
04 0.0152 0.0143 0.0186
0.5 0.0074 0.0070 0.0089
0.6 0.0030 0.0029 0.0037
0.7 0.0010 0.0010 0.0012
0.8 0.0002 0.0002 0.0003
0.9 0.0000 0.0000 0.0004
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Deflection [mm)

Fig. 3 Maximum deflection, Uzmxx, along x-axis and
Maximum deflection, Uzms, along y-axis of the
circular plate simply supported when length of
supporting part(a) is 0.1r
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Table 4 Comparison of maximum deflections from
theory and FEA for circular plate clamped
on both ends with respect to the length of
supporting part [mm]

alr Beam theory FEA of circular plate

Dimax UZmax x UZmax
0.1 0.0201 0.0197 0.0410
0.2 0.0115 0.0101 0.0205
0.3 0.0064 0.0055 0.0103
0.4 0.0033 0.0030 0.0050
0.5 0.0016 0.0015 0.0022
0.6 0.0006 0.0006 0.0009
0.7 0.0002 0.0002 0.0003
0.8 0.0000 0.0001 0.0001
0.9 0.J000 0.0000 0.0000
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