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Abstract The transverse and radial displacement in the analytic expressions of thick ring bending vibration are deduced

TR

based on Mindlin theory from the application point of view by Acoustics. Four kinds of different boundary conditions the frequency
equation was obtained and The numerical solution of the obtained frequency and finite element simulation results are consistent

with the basic. The conclusion on the design of thick ring and a thick disc flexural vibration radiator provides the theory reference
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and the frequency of debugging basis.
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Tab.1 The calculation results of different thickness of bending vibration of annular resonant frequency
BT SR W Ak E 2 WA E WA 2 P 22 41
JEL Thick R N Inner freedom and Internal and Internal and Internal fixation and
. . Vibration - . -
Thickness  diameter external fixation external freedom external fixation external freedom
h /mm ratio mode
hWa n fo/kHz  fi/kHz f,/kHz f,/kHz f,/kHz f,/kHz fy/kHz f,/kHz f,/kHz f,/kHz f,/kHz f,/ kHz
8 0.32 1 7.28 7.79 9.26 15.64 16.35 22.15 10.63 11.12 15.25 8.15 8.87 11.37
2 35.32 36.25 72.45 42.25 43.79  65.27 40.91 42.43 63.38 36.61 36.85  55.21
3 63.64 64.87 117.72  70.46 72.10 122.46 66.50 70.54 120.56 59.39  59.84 110.24
9 0.36 1 8.12 8.48 11.35 17.10 17.57 23.41 11.86 12.35 16.13 9.324  9.745 13.35
2 36.89 37.81 73.05 45.62  46.23  69.15 41.26 44.68 86.48 37.58 39.24  70.14
3 66.03  68.42 127.21 72.45 73.16 133.28 71.59 77.49 125.61 65.42  70.13 130.47
10 0.40 1 9.25 9.88 13.64 18.56  19.24 26.13 12.99 13.55 18.21 10.54  10.89 15.28
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JEL R Thick R N Inner freedom and Internal and Internal and Internal fixation and
. . Vibration .. -
Thickness  diameter external fixation external freedom external fixation external freedom
h /mm ratio mode
ha n fo/kHz  fi/kHz  f,/kHz fy/kHz f,/kHz f,/kHz f,/kHz f,/kHz f,/kHz f,/kHz f,/kHz [,/ kHz
2 37.47 38.43 57.43 47.11  47.851 71.22 42.78 44.36 94.65 38.78  40.13 60. 19
3 67.16  69.01 129.56 76.44  78.22 138.42 72.98 77.13 142.56 66.88 71.45 130. 68
11 0.44 1 10.86 11.87 16.26 19.72  20.25 28.57 14.12 14.82 20.42 11.76 11.95 16. 43
2 38.67 39.98 80.13 48.45 49.18 98.68 44.58 46.21 81.78 39.98  41.78 81.85
3 68.83  70.12 140.27 77.38 79.38 142.78 74.78 78.25 148.18 67.01 53.15 103.24
12 0.48 1 39.98 41.78  81.85 20.74 21.23  29.36 15.48 16.025 22.483 12.79 13.12 18.17
2 39.83 41.89 82.05 49.38 52.12 104.03 45.68 48.48 96.72 41.11 43.26 86. 15
3 69.68  75.34 151.41 78.25 85.31 170.24 75.88 82.25 168.36 69.25 75.57 150.62
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Fig. 1 A vibration type of thick ring
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Fig.4 The first order bending vibration displacement

distribution curve
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Fig.2 Two modes of thick ring

Fig.3 Three modes of thick ring
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