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Abstract

This paper studies the free bending vibration frequency of rectangular cantilever beam in water.
The test model (a cantilever beam in water) is designed, and the natural frequencies of different
cases of the rectangular cantilever beam in the water are obtained. The finite element method
(ANSYS code) is used for modal analysis of the test model. The test results and FEM results are
compared and analyzed. The numerical results agree well with the experimental values. It is
showed that the natural frequency of a cantilever beam reduces with the increase of the water
depth.
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Figure 1. Testing cantilever beam in water and experimental device: (a) Diagram for cantilever
beam; (b) Diagram for measuring device
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Table 1. The parameter table for rectangular cross section beam
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IR Iw T s K% (mm) AR~ (mm x mm)
XBLI1 304 AEEN 180 0.8 x 37
XBL2 304 NN 180 0.8 x 10
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Figure 2. The displacement time-history curve and FFT spectrum diagram of cantilever beam: (a) The displacement
time-history curve; (b) Result of FFT
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Figure 3. The photo of small test tank
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Figure 4. The photo of big test tank
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Figure 5. The contrast diagram of XBL1frequency
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Figure 6. The contrast diagram of XBL2 frequency
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Figure 7. FE model of cantilever beam and fluid
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Figure 8. The first mode of cantilever beam
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Figure 9. The measured frequencies and ANSY'S calculated frequencies of XBL1
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Figure 10. The measured frequencies and ANSY'S calculated frequencies of XBL2
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Table 2. The measured frequencies and ANSYS calculated frequencies of XBL1 and XBL2
% 2. XBLI, XBL2 SEMHERS ANSYS fRIUSFZ %L =

XBLI XBL2
7K (cm) S — S —
SR (Hz) A RIS (Hz) SR (Hz) A IR TSI (Hz)
0 14.085 14.057 13.289 13.279
2 14.081 14.056 13.263 13.242
4 14.069 14.050 13.218 13.215
6 13.903 13.631 13.151 13.299
8 13.388 12.933 12.907 12.839
10 12.270 11.645 12.605 12.100
12 10.725 10.342 11.756 11.154
14 8.774 9.441 10.677 10.679
16 7.430 8.179 9.290 10.189
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