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Vibration Control of Flexible Manipulators by Using Parallel Solution Scheme

* Akihiro KATO, Graduate school, Univ. of Tsukuba, Daigoro ISOBE, Univ. of Tsukuba

Abstract — In this paper, verification is done on the effects of a vibration control scheme using the for-
merly proposed inverse dynamics solution scheme. The solution scheme, with proper target trajectories as
input data, can easily calculate inverse dynamics regardless of member stiffness and/or connectivity. Target
trajectories are calculated by using another scheme, which is based upon the principle of virtual work, where
member stiffness and damping effects are included in the trajectory data. Some numerical tests are carried
out on a simple flexible link system, and the results show that the vibration control scheme can achieve good

effects on the control.
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Fig.1 Outline of the vibration control scheme
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Fig.2 Angle of vibration control
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Table 1 Parameter of link member (Acrylic plastic)

Parameter Value
Length: L [m] 0.4
Sectional area: A [m?] 0.2x10™
Density: p [kg/m’] 1.19x10°
Young’s modulus: E [GPa] 3.2
Moment of inertia: I, [m*] 6.667x107'
Head mass: m [kg] 0.024
1st natural period of vibration T [s] 1.017
2nd natural period of vibration T [s] 0.0673
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(a) Without vibration control (b) With vibration control

Fig.3 Trajectory of flexible manipulator
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Fig.4 Displacement of link head in elemental coordinate
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Fig.5 Link head speed
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