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Abstracts The position control accuracy of the robot arm is decreased significantly when a long arm robot is
operated at high speed. In this case, the robot arm must be modeled as a flexible structure, not a rigid one, and its
control system will be necessarily designed with its elastic modes taken into account. In this paper, the vibration
control of a one-link flexible robot arm is presented. The robot system consists of a flexible arm manufactured with
thin aluminium plate, AC servomotor with a harmonic drive for speed reduction, optical encoder and accelerometer.
The system is modeled with limited number of elastic modes, and its parameters are determined from the results of
the expenments. The implemented control schemes are LQ control and sliding mode control. The experiments and
digital simulations are carried out to test the validity of the system modeling, controller design, and active control
implementation.
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Modeling of the flexible robot.
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Fig. 2 Schematic diagram of the experimental set-up.
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Table 1 Parameters of the flexible robot system.
Parameter Value
Length of the flexible link (/) 0.66 m
Mass per unit length of the flexible link (22 ) | (.233 kg/m
Bending stiffness of the flexible link (EZ ) 1.4991 N n®
Tip mass (M) 0.0135 kg
Hub length (7, ) 0.051 m
Inertia of the the Link system ( J ) 0.9863 kg m*
Gear reduction ratio (') 80
Proportional gain of driving system (G, ) 22.43Nm/rad s~ !
Steady-state gain (K ) 0.358 rads™!/V
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Fig. 3. Time responses of hub angle and tip acceleration.
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Fig. 4. Simulational result.
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