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Tab, 1 The value of A% and the nodal circle radius (r/a) of circular

Plates with fixed edge

‘ PE M g R r/a
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0 10,2158 10,2166

1 39,771 39.79 1,0.379 1,0,379

2 89,104 89,20 1,0,.583,0,255 1,0.583,0,255

3 158,183 158,54 1,0,688,0,439,0,191 1,0,687,0,439,0,191
3.2 WMHRE
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(2=wR//EJo »R/h=20,v=0.3)

Tab, 2 The natural frequencies £ of Symmetric vibration of partial
Spherical Shell (one closed end, the other end is roller-hinged)

b Byl o A ] B & 3
XEeY | 0,9954 1,381 2,11 3,183 | 2,546 5,53
AR | 0.9949 1,3804 2,1133 3,1923 | 2,5461 5,5307
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( R/h=20, v=0.3,2=wR/~/E/p)
Tab, 3 Natural frequencies Q(R/h=20,v=0,3,2=0R/VE/p)
of bending and membrane vibration of whole spherical shell

T 4 1 2 3 4 5 & 1 8 9 10

B it R 0,7366 0,8816 0,9600 1,0360 1,1337 1,2652 1,4361 1,6483 1,9013 2,1936

%z
B AXxzER | 0.7366 0.8816 0,9606 1.0364 1,1349 1,2680 1,4417 1,6581 1,9172 2.2179
B MR Z(%) 0 0 0,063 0.039 0,11 0.22 0,39 0,59 0,84 1,11
. it 1,6903 2.0704 2,8543 3.8120 4.8205 5.8472 6.8821 7.9213 8,9631 10,0066
5 AR | 1.6903 2,0704 2,8547 3,8134 4,8241 5,8545 6,8948 7,9417 8,9937 10,0503
HARE(%) 0 0 0,014 0,037 0,075 0.125 0,185 0,258 0,34 0,44
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Fig. 1 Examples of bending vibration (£2=3,1923) and membranc
vibration (£2=2,5461) mode shapes
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Fig. 2 Examples of bending vibration (£2=1,1349) and membrane
vibration (§2=4,8241) mode shapes of whole spherical shells
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Calculation of Natural Frequencies and Modes

of Thin Elastic Axisymmetric Shells
Zhao Jian* Wang Hongzhen Zhu Wuhua

Abstract

Based on the traditional transfer matrix method, the ordinary differential
equations of symmetric vibration are converted to integral equations, The
transfer matrix between two nodes is obiained by cmploying linear interpolating
technique, Furthermore, the transfer matrix of cach scgment is determined, and
the boundary conditions are conveyed from one end io the other by Gauss matrix
elimination, It is suggested {hat the problem of closed shell can be dealt with
by multiplying infinitisimals of appropriate order to climinate singular factors in

the equations.
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