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Natural Frequency of Rotating Disk with Circular Hole at the Center

(Analysis)
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Abstract

The equation of motion of a rotating disk with circular hole at its center is transformed

into the equation of Sturm-Liouville type. Using this equation, natural frequencies are ob-

tained by means of Runge-Kutta-Gill's method. The main results obtained are as follows ;

1) The larger the inner radius is, the larger the natural frequency becomes.

2) For the case when the ratio of inner radius to outer one becomes small, in some num-

ber of nodal diameters and some nodal circles, the natural frequencies become nearly

constant values.
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Fig. 3.1 Coordinate system.
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Fig. 3.2 Model of rotating disk.
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Fig. 3.3 'Method of calculation.
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Fig. 4.1 Analysed curves. (n=:2, £=0,2)
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Fig. 4.2 Vibration mode. (n=2, s=1)
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Fig. 4.3 Relation between ratio of radius and natural frequencies.
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Table 4.3 Calculation results of natural frequencies.

(a) n=0 (C) n=2
o3 0 1 2 3 s 0 1 2 3

0.01| 0.47 520 | 13.89 26.48
0.05| 0.80 | 6.80| 1770 | 33.45
0.1 1.10 832 | 2137 | 4024
0.2 1.67 | 11.26 | 2855 53,53

0.01 2.34 9.02 1913 32,77
0.05 2.34 9.50 20,95 36.98
0.1 2.38 10.37 23,70 42,68
0.2 2.59 12,01 30.02 55.04

0.3 2.30 14,58 36.69 68,63 0.3 2.98 15.52 37.70 69.66
0.5 4.14 24,20 60.30 112.45 0.5 4.48 24.66 60.79| 112.94
0.7 8.13 4521 11+.93 | 208.31 0.7 8.28 | 45.41 | 112.14| 208.54
(b) n=1 (d) n=3

~S] 0 1 2 3 P 0 i 2 3
0.01 1.04 6.29 | 15.26 28.03 0.01 4,00 | 1222 23,75 38.59
0.05| 1.20 7.43 | 18.40 34,19 0.05 3.80 | 12,01 23.98 40,19
0.1 1.40 8.78 21.84 40.72 0.1 3.59 1217 25.64 A44.63
0.2 .87 | 11.52 28.82 53.80 0.2 3.41 | 13.61 31.02 56.03
0.3 2.44 | 1475 36.87 68.79 0.3 3.52| 16.12 38,28 70.23
0.5 420 | 2427 60.38 112.53 0.5 470| 24.88 61.00 | 11315
0.7 8.15 4524 | 111,96 208.34 ‘ 0.7 8.34| 45,88 | 112,20 208.57
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