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ABSTRACT

The non-linear responses of a slender rectangular cantilever beam subjected to lateral harmonic

base-excitation are investigated by the 2-channel FFT analyzer. Both linear and nonlinear behaviors

of the cantilever beam are compared with each other. Bending mode, torsional mode, and transverse

mode are coupled in such a way that the energy transfer between them are observed. Especially,

superharmonic, subharmonic, and chaotic motions which result from the unstable inertia terms in the

transverse mode are analyzed by the FFT analyzer. The aim is to give the explanations of the route

to chaos, i.e., harmonic motion — superharmonic motion — subharmonic motion — chaos.
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Table 1 Comparison of the experimental and
analytical values for frequency of the
bending mode

Order | o | Ameves | Dabet | Brror
No. (2 (Ho) | (Ho | P
1 1.8751 392 3.82 2.62
2 46941 2453 24.25 1.15
3 7.8548 68.67 68.75 012
4 10.9959 134.57 136.50 141
5 141372 222.46 220,00 1.12
6 17.2787 332.32 336.00 1.09
7 204103 464,14 468.00 082
8 23.5619 617.95 625.00 1.13
9 26.7035 793.72 804.00 1.28
10 29.8451 991.46 996.00 045
11 32.9867 1211.17 | 1220.00 0.72
12 36.1283 1452.86 | 1460.00 0.49
a
b
a/b 1 2 4 8
Q 0.281 0.286 0.299 0.312 0.333
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Table 2 Comparison of the experimental and
analytical values for frequency of the
torsional mode

o R L L e
: (A (Hz) | (Hz)

1 1.8751 30253 | 2640 1459
2 46941 75735 | 788.0 3.89
3 7.8548 1267.30 | 1332.0 4.86
4 10.9955 | 1774.02 | 1820.0 253

Table 3 Comparison of the experimental and
analytical values for frequency of the
transverse mode
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Fig. 1 Simple mechanical analogue

o | S 2] o | e
) (A) (Hz) (Hz)
1 18751 | 24.46 20.50 19.31
2 46941 | 15329 128.0 19.75
3 7.8548 | 429.22 412.0 418
4 10.9955 | 841.11 788.0 6.31
5 14.1372 [ 139040 | 12920 7.62
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