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Abstract

This paper describes the formulation for the analysis of the flexural free vibration of a
double-disk system by the transfer influence coefficient method, which was developed on the base
of the concept of the successive transmission of the dynamic influence coefficients. The double
disks are coupled throuih the coupled springs between disks and they are supported with the base
support springs between each disk and foundation. These springs distribute in a concentric
configuration over the circurnference with an arbitrary diameter. The classic circular plate theory
is applied to each disk which is a complete or an annular plate with steps. The simple
computational results on a personal computer demonstrate the validity of the present algorithm ;
that is, the numerical high accuracy, the high speed and the flexibility for programming of the
transfer influence coefficient method, compared with the transfer matrix method.
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Table 1 Natural frequencies i¥sof model 1

Table 2 Natural frequencies A%s of Model 2

No. k=10° k=10°
TICM T™M TICM ™M

11 18.432823 | 18.432823 | 22.430300 | 22.430300
2| 20.828963 | 20.828963 | 48.505314 | 48.505314
31 31.034628 | 31.034628 | 66.379810 | 66.379811
4 43.004566 | 43.004566 | 92.281262 | 92.281262
5] 5»7.611858 | 57.611858 | 172.00727 | 127.00727
6| 36.617355 | 86.617355 | 2.2.63069 | 222.63069
71 107.11359 | 107.11359 | 2¢0.87907 | 260.87907
8| 168.29875 | 168.29875 | 3.9.77088 | 329.77088
9| 182.68153 | 182.68153 | 395.64043 | 395.64043

10 | 284.50597 | 284.50597 | 424.53604 | 424.53604

11| 297.97064 | 297.97064 | 583.58841 —

121 417.21759 | 417.21759 | 593.92647 | 593.92645

13§ 472.43951 | 472.43951 | 823.63072 —

14| 575.96478 | 575.96479 | 903.03753 -

15| 693.16157 | 693.16157 | 1038.0782 -

16 | 762.12902 | 762.12900 | 1108.4319 -

17 | 958.39533 | 958.39533 | 1144.2643 —

18 | 974.35188 -

19 1 1214.0740 -

k=10 k=6x10*
No.
TICM T™MM TICM TMM

11 7.1510695 | 7.1510695 | 7.3189788 -
21 11.729366 | 11.729366 | 47.456581 | 47.456582
3| 17.587096 | 17.587096 | 79.690142 | 79.690141
41 35.891968 | 35.891968 | 126.20152 | 126.20152
51 55.986983 | 55.986983 | 230.07992 | 230.07992
6| 87.095434 | 87.095434 | 242.46974 —
7| 143.39362 | 143.39362 | 279.45865 | 279.45865
8 | 166.46337 | 143.39362 | 384.03171 | 384.03171
9] 272.51171 | 272.51171 | 428.62128 | 428.62129

10 1 276.31562 | 276.31562 | 562.93161 -

11 ] 405.65166 | 405.65166 | 600.93863 -

12 | 453.69161 | 453.69161 | 808.06298 —

13| 565.40623 | 565.40623 | 922.23673 -

14 | 675.66851 | 675.66851 | 973.07572 —

151 751.89704 { 751.89702 | 1073.4354 | 1073.4354

16 | 942.06073 | 942.06073 1 1100.2760 -

17 | 964.97617 —

18 | 1204.7931 -

Z

A% = 55.402633

2

A3 ~ 40.914602

Ay = 85.310998

Fig. 2 Characteristic modes for Model 2
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Table 3 Comparison of CPU time [s]

TICM TMM No of roots
Mdoel 1 110 164 14
Model 2 113 155 15
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