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(Vibration Characteristics of a Cantilevered Beam with a Guided Mass and an Elastic Spring Supports)
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ABSTRACT

The paper describes the vibration characteristics of the mechanical system consisting of a uniform

cantilevered Timoshenko beam with a guided mass and an elastic spring supports.

The free end of

the beam does not rotate and the spring attatched to the guided mass is elastically restrained against

translation.

The effect of magnitudes, rotary inertia and the size of the guided mass on the vibration

characteristics is fully investigated by the numerical simulation using FEM and experiment. In order

to verify the eigenvalue sensitivity for considered system, comparison exact solutions with FEM are

conducted, and a good agrecement between two solutions is also highlighted.
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Fig.l Mathematical model of a beam with
guided mass and an elastic supports.
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Fig.2 Finite element model.
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Table 1. FEM. and exact solutions for the first three
natural frequency parameters 2, (K*=10").

Exact FEM.

g ~ (Ref.[10] (Present) | Error(%)
21.3878 21.3878 0.0
0.0 53.1235 53.1240 0.0009
91,5135 91.5165 0.0033
21.1025 21.1025 0.0
0.5 39.0641 39.0642 0.0003
66.4822 66.4830 0.0012
20.6497 20.6496 0.0005
1.0 31.1785 31.1785 0.0
63.9130 639137 0.0011
18.9516 189516 0.0
20 25.2610 25.2610 0.0
[ 627365 62.7373 0.0013
T 14.9696 14.969 0.0
40 | 231874 23,1871 0.0
o 62.1893 62.1910 0.0013
12.5226 12.5226 0.0
6.0 22.7675 22,8212 0.2
62.0137 620144 00011
10,9577 109577 0.0
8.0 22,6805 22,6804 0.0004
61,9271 61.9279 0.08
9.8573 98571 | 0.0010
10.0 22.6066 226066 ¢ 00
_61.8757 618761 | 007
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Fig.11 Experimental set-up.
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Table 2. Details of the test beam.
Materials Steel
" Density o (kg/m®) 786 x10°
Length L (mm) 300 & 400
Width b (mm) 19
Thickness h (mm) 6
Bending stiffness EI (N - m%) 64.98




Table 3. Details of the guided mass.
Materials Steel
Density o (kg/m’ ) 7.86 % 10°
Length L (mm) 200
Diameter d (mm) 10
Mass moment of inertia J (kg - m ) (1 78><10 #
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Table 4. Comparison F.EM.
first four natural frcquenucb

with experiment for the

——Beam L“‘gth L-0.3(m) L-04(m)
Modes o
FEM 1876 (Hz)  12.10 (hz)
Ist Exp. 1850 (Hz) 12.25 (Hz)
| Error 139 (%) 124 (%)
FEM 339.83 (Hz)  192.07 (1l2)
2nd Exp. 33250 (Iz) 183.75 (Hz)
Error L 2 lbj,,(i,,,,,, 74 33 (%) )
F.EM 926.92 (11z) 56 (Iz)
3rd Exp. 91250 (Hz) 50750 (Hz)
~ Errg)r o 1.56 (%) 3.07_(,o)
FEM 1804.70 (Hz)  1020.78 (I1z)
Ath Exp. 177000 (Iz)  995.00 (11z)
Error 192 (%) 2053 (%)
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