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ABSTRACT

Modeling and vibration analysis of an inward cantilever beam undergoing translational and rotational
motion is carried out based on the Euler-Bernoulli beam theory. The equations of motion are derived
using the hybrid deformation variable modeling method along with the Rayleigh-Ritz assumed mode
method. Spin-up rotational motion and sinusoidal translational motion are simultaneously prescribed for
the inward cantilever beam. As the result of the simultaneous motion, coupled phenomena occur and
combinatory excitation frequencies are generated. Therefore, resonance occurs at the combinatory fre-
quencies that are obtained from the frequencies of rotational and translational motions.
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Fig.1 Configuration of an inward cantilever beam

Fig. 2 Undeformed and deformed shapes of the inward

mounted on reference frame A with a setting

angle ¢

cantilever beam
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Fig. 3 Configuration of cantilever beam

Table 1 The properties used in the analysis

Parameter Val}le Parameter Vah}e
(unit) (unit)
L 0.05 (m) E 200 (GPa)
b 0.01 (m) r 0.215 (m)
h 0.0002 (m) R 0.3 (m)
p 7850 (kg/m®) i 0.3 (m)
C 0.01 (m)
110 | Trans. Korean Soc. Noise Vib. Eng., 29(1) : 107~113, 2019

ANSYS Mechanical APDL v19.1%
-‘r’rd}l/\ ZEL beam 188 LA4ES
.37 Table 1-> 3|4 ARE-% T
51—04 T} Sl oAl AFEE A=
4e AEHGE 94 3R ¢
e ngAEANE Sas
At Ate d14 Rzt ANSYSE AHES] 42 2
I= Fig. 49} Table 20| R o, Ao}

80

1% Natural Frequency (Hz)

—— Present, Setting Angle 0°
o ANSYS, Setting Angle 0°

0 I 1 I
0 50 100 150

200
 (rad/s)

Fig.4 Comparison of the first natural frequency ob-
tained with proposed model and ANSYS

Table 2 Comparison of the 1st Natural frequencies

Angular velocity | Propose model | ANSYS | Relative error
(rad/s) (Hz) (Hz) (%)
0 65.231 65.230 0.001533
50 61.963 61.963 0
100 50.907 50.907 0
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Fig. 5 Comparison of transient analysis results obtained
with proposed model and Recurdyn
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Fig. 6 Transient Analysis result by angular velocity
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Fig. 7 The first natural frequency locus and two ex-
citation frequencies generated by coupled motion
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