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ABSTRACT

The transverse vibration of the deploying beam from rigid hub was analyzed by simulation and
experiment. The linear governing equation of the deploying beam was obtained using the
Euler-Bernoulli beam theory. To discretize the governing equation, the Galerkin method was used.
After transforming the governing equation into the weak form, the weak form was discretized. The
discretized equation was expressed by the matrix-vector form, and then the Newmark method was
applied to simulate. To consider the damping effect of the beam, we conducted the modal test with
various beam length. The mass proportional damping was selected by the relation of the first and
second damping ratio. The proportional damping coefficient was calculated using the acquired natural
frequency and damping ratio through the modal test. The experiment was set up to measure the
transverse vibration of the deploying beam. The fixed beam at the carriage of the linear actuator was
moved by moving the carriage. The transverse vibration of the deploying beam was observed by the
Eulerian description near the hub. The deploying or retraction motion of the beam had the constant
velocity and the velocity profile with acceleration and deceleration. We compared the transverse vi-
bration results by the simulation and experiment. The observed response by the Eulerian description

were analyzed.
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Table 1 Natural frequencies and damping ratio for
the cantilever beam with the various beam

length

Ist 2nd
Beam

length | Exact Measured|Measured| Exact |MeasuredMeasured

(m) | S fi S f i I
(Hz) | (Hz) (Hz) | (Hz)

0.6 | 4.53 4.48 0.283 | 284 | 28.0 0.089
0.8 |2.55 2.61 0.228 | 16.0 16.3 0.099
1.0 | 1.63 1.69 0.327 | 10.2 10.5 0.200
1.2 | 1.13 1.19 0.436 | 7.10 7.36 0.208
1.4 1083 0.88 0.562 | 5.21 5.48 0.139

Table 2 Proportional damping coefficient for the can-
tilever beam with the various beam length
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Fig. 7 Measurement of the transverse vibration of the
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Fig. 11 Deflection of the deploying beam
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