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Vibration Analysis of Wedge Type Bar by Ritz Method

Sok-Chu Parkt

Abstract : This paper discusses the lateral vibration of a bar which has its tip free. The
uniform bar has a solution by summation of some simple exponential functions. But if
its shape is not uniform, its solution could be by Bessel’s function, or mathematical
solution could not be existed. Even if the solution of Bessel’s function exists, as Bessel
function is a series function, we must get the solution by numerical method.

Hereby the author proposes the ununiform beam solution of the matrix method by
Ritz's method, and proposes a new deflection shape function.
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Table 1 (3 for the various deflection functions

ord| exact |poly—10|error | sin-10 |error| sin-13 | error

—

1871 | 1.8751 | 0.00 | 1.8752 | 000 1.8751 | 0.00

46941 | 46941 | 0.00 | 46961 1004 | 46950 | 0.02

7.848 | 78548 | 0.00 | 7.8638 | 0.12] 7.8589 | 0.0
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Fig. 1 Wedge bar
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Table 2 [, for the various deflection functions

ord sin~12 p-12 error
1 3.0637 3.0687 0.00
2 87799 87799 0.00
3 17.3322 17.3319 0.00
4 287328 287309 -0.01
5 42.9:41 42.9780 -0.01
6 60.0873 60.0741 -0.02
7 80.0448 30.0823 0.05
8 102.3478 104.8271 242
9 1236307 145.4659 17.66
10 144.2666 228.16%0 58.16
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