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Vibration Analysis Algorithm of a Beam-like Structure

Using Transfer Stiffness Coefficient

D.H. Moon * M.S. Choi * S.S. Hong

ABSTRACT

The authors has developed the transfer influence coefficient method(TICM) which
is an algorithm for the analysis of vibration suitable for a personal computer and
applied to many structures such as straight-line beam, plate and shell structures.
But TICM can’t be applied to the closed loop system and is required extremely
much time on the computation of complicate and large structures.

Therefore, We now suggest the transfer stiffness coefficient method(TSCM)
overcoming these two problems, which consists on the concept of the substructure

synthesis method and transfer influence coefficient method.

TSCM is formulated for the free vibration analyses of a straight-line distributed
beam structure and confirmed by the results of numerical computation to the
numerical high accuracy and the high speed.
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Table 1 Natural Frequencies for model I [Hz]

Fixed - Fixed
No. | Exact Solution TSCM
1 93.90 98.90
2 272.62 272.62
3 534.45 534.45
4 833.48 883.48

1st mode 2nd

Fig. 4 Characteristic Modes for model 1
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Table 2 Comparison of computation accuracy
of natural frequency for model 1 [Hz]

No. | TSCM & TICM T™MM

1 160.8319 160.8319
2 251.2499 251.2499
3 643.3273 643.3273
4 814.2087 814.2088
5 1447.486 1447.477
6 1698.776 1698.788
7 2573.305 2573.066
8 2904.993 -
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