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Abstract

An industrial robot needs a simple and robust control algorithm obtaining high precision
control performance in spite of disturbance and parameter’s change. In this paper, for solving this
problem, a new sliding mode control algorithm is proposed and applied to the trajectory control
of a SCARA type robot. The proposed algorithm has diminished the chattering occuring in sliding
mode by setting a dead band along the switching line on the phase plane. It shows that we can
easily obtain a simple switching control input satisfying sliding mode in spite of regarding
nonlinear terms of a manipulator and servo system as disturbance. A guideline for selection of
dead-band width is determined by optimal value of cost function presenting magnitudes of
chattering and error. By this algorithm, we can expect the high performance of the trajectory
tracking of an industrial robot which needs a robust and simple algorithm.
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Table 1 Specification of SCARA robot

Linkl | Link2 Units

(i=1)|(i=2)
Mass of link m | 10 7 kg
Length of link , 025 |0.18 m
Moment of inertia Dy | 0.208 | 0.076 | kg m?
Natural frequency om| 437 | 6x |rad/sec
Damping coefficient 5108 1035 No
Viscous friction coefficient B, | 8.83 | 2.77 N rsne ¢/
Torque constant ki 5 2 |kg-m/A
Mass of rotor M| 05 0.3 kg
Radius of rotor R {0.02 |0.01 m
Total moment of inertia  J, | 0.208 | 0.076 | kg m®

Table 2 Limit value of switching parameter for
sliding mode control

Linkl(i=1) Link2(i=2)
Cimax 21.6 13.19
Gimax —17.243 -1.776
Bimax 1.766 0.554
Yimax 0.082 0.042
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Table 3 Switching control input terms for simula-
tion of sliding mode control

Link1(i=1) Link2 (i=2)
Yo -95 —6.0
M, —3.5 -15
Mg —2.5 —0.6
My —-0.2 -0.2
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(b) Error state space for each link with dead band where, DBW=2x0.025, Mq=0
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