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Axial and Flexural Coupled Free Vibration Analysis of a
Branched Structure
(Formulation by the Transfer Influence Coefficient Method)

D.H. Moon- M.S. Choi-S.]. Kong

Abstract

This paper describes the general formulation for the in-plane longitudinal and flexural

coupled free vibration analysis of a branched structure. The branched structure, which is

mainly found in machine tools, pipeline systems and so on, has some crooked parts and

subsystems. And it modeled as a distributed mass system.

The superiority of the present method to the transfer matrix method in the computation

accuracy and speed was confirmed by the numerical computation results. Moreover, we

confirmed that boundary and intermediate conditions have been controlled by the spring

constants,
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Single Double Single Double

1. 4251
1,4319
2.1174
34,173
66, 815

1, 4251381
1, 4318642
2,1174457
34, 172637
66, 814666

1. 4251
1. 4319
2.1174
3.4173
6. 6815

1. 4251381 | 10°
1. 4318642
2.1174457
34. 172637
66. 814666

37.021
39, 697
59. 995
81, 486
111, 28

37. 021096
39, 697227
59, 994491
81, 486323
111, 27889

37.021
39, 697
59, 995
81, 486
111,28

37.021096 | 10°
39. 697227
59, 994491
81, 486323
111, 27889

86, 720
250. 47
298.17
351,90
466. 18

86. 719937
250, 46987
298, 16576
351. 89532
466, 17911

86, 727
250. 45
251,72
252. 00
294, 00

86. 719937 | 10°
250, 46987
298, 16576
351, 89532
466, 17911

R IO P IS B O R N R e

k{N/m]

No. k=0 k=10* k=10° k=10%
1 * 13. 648240 | 81,796280 | 81, 944942
2 * 15. 587851 | 250. 81412 | 251, 29985
3 * 18. 636845 | 280. 64918 | 282, 11139
4 | 21.767645 | 31,503219 | 367, 00501 371, 22548
5 | 52.418568 | 57,663807 | 483, 05189 487.87520
6 | 90.715088 | 94, 111812 | 620, 60555 629, 66091
7 169, 59083 | 171.20556 | 989, 17588 | 1005, 1994
8 | 305, 48681 | 306, 10138 1044, 7964 | 1068, 6990
9 | 395, 67982 | 396.24495 | 1124, 6056 1233. 5964
10 | 540, 07421 | 540.70454 | 1197.7154 | 1435, 2082
11 | 577.22691 | 577.62372 | 1382, 0442 | 1675, 7888
12 | 815. 48146 | 815, 76326 | 1608,2220 | 2133, 0994
13 | 1104.4724 | 1104, 6108 | 1956, 9359 | 2261, 6987
14 1231, 8615 | 1232, 0345 | 2048, 2520 2356, 2864
15 | 1468, 4672 | 1468. 6881 | 2244, 1865 2598. 4478
16 | 1601.6299 | 1601, 7865 | 2272, 0695 | 2887, 8881
17 11966, 6518 | 1966, 7715 | 2578, 9851 3225, 0167
18 | 2064, 1255 | 2064, 2005 | 2613, 9027 | 4020,7978
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