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Adaptive Vibration Control of Flexible One-Link Manipulator

df o 2% .7 2| YT df o g
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Key Words :Flexible Link (fr<1 2 =), Vibration Control(z-g4|e{), Parameter Identification (x}2}n] €]
Z%2), Adaptive Control(H-24|¢])

ABSTRACT

Recently, since robot manipulator becomes faster and lighter, its link is no longer regarded as rigid
body, and robot controller which only controls robot position cannot reduce vibration of the flexible
link. Therefore vibration control is needed in robot manipulator control in addition to position control.
In the case that tip mass changes when robot manipulator in working, it is clear that the efficiency of
the vibration/position controller designed for the fixed system goes down. In this paper, the system
with time varying parameters, adaptive control theory is adopted which estimates parameters changed
by the variation of the tip mass and re-calculates the gain of the controller. Validity of the proposed
adaptive controller and capability of the estimator are evaluated by computer simulations and experi-
ments. Comparison results of the optimal controller for the fixed system and proposed adaptive
controller are carried out.
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Fig. 4 Comparison of simulation and experiment

Table 2 List of experimental parameter

Length 1.0m
Mass per unit length 0.2358kg/m
Beam .
Tickeness 0.003
Bending stiffness 4.5095Nm?
Gear reduction ratio 1:10
Servo motor | Motor constant(Kt, Ke) 21Nm/A
Motor resistance 1.1Q
Hub length 0.04m
Strain gage position 0.1lm
0.1213kg
. 0.2433kg
Tip mass
0.3988kg
0.5527kg
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