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Vibration Analysis of Flexible Arm with Trapezoidal

Velocity Profile

Hong-Gul Jun*, Jae-Won Kim*, Hyun-Seok Yang** Young-Pil Park*x

Abstract
The dynamic interaction between a translating flexible arm and a trapezoidal velocity
profile of a cart to which the flexible arm is attached is presented. Vibration of the
flexible arm due to translation is analytically solved, and the conditions for suppressing
vibration is derived in terms of velocity profiles. To prove the validity of the solution
and the conditions, numerical computation and experiments are carried out. Only a

natural frequency of vibrating plant is needed to obtain the conditions for vibration

reduction. With this results, a passive vibration regulator as an open loop control
scheme can be designed and direct application to industrial plants such as overhead

crane can be made.
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Table 2. Simulation Parameters of flexible arm

Parameter Value
Length( /) 1.0(m)

Mass per Unit Length(m) | 0.23451(kg/m)
Thickness (h) 0.003(m)
Bending Stiffness (ED) 4.224(N - m")

Area 0.4
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Fig.3 Velocity Profile of Experiment and
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