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A Study on Dynamic Characteristics of Rotor with Flywheel
Y. J. Huh, B. K. Kim and J. M. Lee

Abstract

The purpose of this study is to determine the general frequency expression for a rotating shaft of

uniform cross section, supported by two bearings, and carrying flywheel at the free end.
The bearing spacing and the ratio of the weight of flywheel to the total distributed weight are used

as parameters.

The data have thus been reduced to dimensionless form so that the results are generally applicable

for this type of rotor.

Frequencies for the first three modes of vibration are determined.

Experimental investigation with rotor/flywheel model confirmed the critical speed frequencies lie

between analytical models with simply supported-simply supported boundary conditions and spring

supported-spring supported boundary conditions.
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Table 1 Characteristic values with rotary inertia (simply supported).
TN oo 0.20977 0.4106 1.00315 1.92595
(eL)y (oL)2 (pL)s (L)1 (pL): (pL)s {(PL): (PL): (PL)s |(PL): (PLY2 (PL)s | (PL)y (PL)2 (PL)s.
0.1 2.02 5.06 8.49|1.72 4.57 7.86|1.56 4.43 7.691.32 4.24 7.16| 1.15 3.96 6.20
0.2 2.19 5.54 9.34(1.84 4.98 8.61 |1.67 4.82 8.41|1.41 4.59 7.69| 1.22 4.22 6.58
0.3 2.39 6.17 10.20 [ 1.99 5.50 9.47 | 1.80 5.33 9.24 |1.51 5.04 8.27 | 1.31 4.52 7.08
0.4 2.66 6.90 9.05]2.18 6.16 8.83|1.96 5.97 8.77|1.64 558 8.41 1.41 4.86 7.57
0.5 3.02 6.83 8.88|2.42 6.51 8.06,2.16 6.39 7.89|1.80 6.06 7.44| 1.55 5.20 7.01
0.6 3.47 6.07 10.15|2.74 5.89 9.08|2.43 5.84 8.74 (202 57 7.58| 1.73 5.41 6.2%
0.7 3.89 5.84 9.55|3.14 5.33 9.35|2.80 5.24 9.27|2.32 5.17 8.3¢| 1.99 5.09 6.43
0.8 3.83 6.75 8.96 [3.50 5.34 8.49(3.24 5.02 8.44 [ 2.76 4.77 8.32| 2.38 4.67 7.10
0.9 3.49 6.92 10.21 13.44 6.38 8.47{3.38 5.89 8.02|3.21 508 7.7212.92 4.61 7.54
Table 2 Comparison of experimental values and calculated values.
(a) Experimental values of natural frequencies of rotor model.
N 0.1167 0. 32647 0. 527346 1.11985 2. 04265
f, £ £ £ £ £ £ £ £ | fi £ | fi 5 fa
0.3 54.8 372 1018 | 44.7 352 998 | 38.6 338 830287 290 614 | 21.9 238 591
0.493 79 567 718 | 65.7 496 6541 55 475 642 {40 407 616 | 29.4 299 600
0. 6836 134 368 1018|104 364 950 86.2 358 700|62 358 526 | 48 335 413
(b) Calculated values of natural frequencies of rotor model (spring supported).
N‘ 0.1167 0. 32647 0. 527346 1.11985 2, 04265
f, f, £, f 1, f, 1, f, fs ) £, ) f, f, f;

0.3 60.58 407.44 1076.51
0.493 } 90.9 577.01 701.14
0. 68861151.96 377.93 1047.39

46.96 367.86 1004.45
67.74 545.26 664.17

111.87 363.59 1018.66

39.61 349.52 939.44
57.16 519.48 648.9
93.04 359.34 925.79

29.56 310.31 761.56 |22.37 249.34 617.05
41.51 438.07 626. 33 |31.21 320.89 611.51
67.13 353.71 666.09 |50.6 345.36 444.32
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1st mode 2 nd mode 3rd mode

Fig. 6 Mode shapes of rotor model(e=0.3, N=0.
4106, simply supported).
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