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Longitudinal and Flexural Vibration Analysis of a Beam Type
Structure by Transfer Stiffness Coefficient Method

2HE - Y. UgE
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Abstract : The authors have studied vibration analysis algorithm which was suitable to the personal
computer. Recently, we presented the transfer stiffness coefficient method(TSCM). This method is
based on the concept of the transfer of the nodal dynamic stiffness coefficients which are related to
force and displacement vectors at each node.

In this paper, we describes the general formulation for the longitudinal and flexural coupled
vibration analysis of a beam type structure by the TSCM. And the superiority of the TSCM to the
finite element method(FEM) in the computation accuracy, cost and convenience was confirmed by
results of the numerical computation and experiment.
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Table 1 Comparison of computational accuracy
of natural frequency for model [ [Hz]

FEM | FEM | FEM | TSCM | Experi-
(3) (8) (20) (3) ment
1] 269 | 268 26.8 26.8 26.3
2 | 608 60.6 60.6 60.6 56.3
3 156 155 155 155 148

4 | 493 390 390 390 373

50 1132 | 85 | 881 881 839
6| 1982 | 1199 | 1189 | 1189 | 1156
7 110038 | 1543 | 1522 | 1522 | -—-
8 | 12602 | 2121 | 2096 | 2096 | -—-
9 119530 | 3539 | 3163 | 3162 | ---

Fig. 5 1st characteristic mode for model 1

using TSCM
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Table 2 Comparison of computational accuracy
of requency-response for model I [mm)]

Freq. | FEM<3> | FEM<10> TSCM
1.0 3.14e-2 3.07e-2 3.07e-2
20 8.17e-2 8.10e-2 8.10e-2
40 5.54e-2 5.62e-2 5.62e-2
60 6.44e-1 6.45e-1 6.44e-1
30 2.03e-2 1.95e-2 1.95e-2
100 1.26e-2 1.18e-2 1.18e-2
120 1.35e-2 1.27e-2 1.27e-2
140 2.50e-2 2.42e-2 24le-2
160 6.32e-2 6.41le-2 6.42e-2
180 1.13e-2 1.23e-2 1.23e-2
200 572e-3 6.73e-3 6.73e-3
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Table 3 Comparison of computational accuracy
of natural frequency for model II [Hz]

FEM | FEM | FEM | FEM | TSCM

(3) (6) (12) (24) (3)

1 1230 | 11.24 | 11.20 | 11.20 11.20

2 14.84 | 1320 | 13.14 | 13.14 13.14

3 | 2277 | 19.05 | 1889 | 18.88 18.88

4 | 2697 | 2588 | 25.77 | 25.77 25.77

5 | 2679 | 26.00 | 2582 | 25.81 2581

6 | 3535 | 3025 | 30.13 | 30.12 30.12

7 | 5212 | 4645 | 4398 | 43.85 43.85

8 | 8330 | 4780 | 45.14 | 4498 44.97

9 | 9780 | 69.62 | 6277 | 6241 62.40

10 | 9114 | 8816 | 7978 | 79.04 79.00

11 1199 | 1040 | 8767 | 86.81 86.76

12 1 1262 | 1538 | 1218 | 1197 1196
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