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Torsional Vibration in Axisymmetric Out-of-plane Vibrations of an Annular
Mindlin Plate
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ABSTRACT
This presentation examines the characteristics of torsional vibration in axisymmetric out-of-plane vibrations of
an annular Mindin plate. The out-of-plane vibration of circular or annular plates have been investigated since
a long years ago by many researchers. When the classical Kirchhoff plate theory neglecting the effect of
transverse shear deformation is applied to a thick plate, its out-of-plane natural frequencies are much different
from reality. And so, since Minlin presented a plate theory considering the effect of rotary inertia and
transverse shear deformation, many researches for the out-of-plane natural vibration of circular or annular
Mindin plates have been performed. But almost all researchers missed the torsional vibration due to transverse
shear deformation in axisymmetric out-of-plane vibrations of the circular or annular Mindin plate. Therefore, in
this presentation, we verify the existence of torsional vibration of an annular plate and present the natural

frequencies of an annular plate with free outer boundary surface.
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Table 1. Auxiliary frequency parameter p of torsional vibration of annular
Mindlin plates with fixed inner and free outer boundary surfaces

16 0.001 0.2 0.4 0.6 0.8
0.002828 0.5956 1.392 2.810 6.825
5.136 5.825 7.643 11.51 23.26
I 8.417 9.798 12.97 19.47 39.09
11.62 13.74 18.24 27.37 54.85

Table 2. Auxiliary frequency parameter p of torsional vibration of annular
Mindlin plates with free inner and free outer boundary surfaces

8 0.001 0.2 0.4 0.6 0.8
0.0 0.0 0.0 0.0 0.0
5.136 5.222 5.966 8.227 15.86
I 8.417 8.880 10.89 15.90 31.49
11.62 12.49 16.00 23.69 47.17
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