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A Study on the Anti-Swing and Position Controller for the Overhead Cranes
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Abstract

Swing

This paper addresses design procedure and testing results of a closed-loop motion control of the
cranes. When the object is stopped at the desired position, swinging occurs, and such swinging
deteriorates the safety and efficiency of the operation of the crane. Therefore, in this paper, the
cascade anti-swing and trolley position feedback controller are designed. Anti-swing controller
rapidly eliminates swinging of object and position feedback controller reduces the trolley position
error. The performance of this controller is investigated through the computer simulation and
experiment. From the results of a series of computer simulations and experiments it can be
concluded that proposed controller effectively reduces swinging of the object and trolley position
error, which shows this controller can be used as an effective tool for the precise control of

overhead cranes.
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Fig. 4 Block diagram of anti-swing and position
control system with motor dynamics
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Table 1 Characteristics of motor
Specification Overhead crane
Travel distance Travel(8 m) Trolley(3 m) Hoist(4 m)
Type AC servo AC servo AC servo
Rated power(W) 750 750 750
e [ : :
Motor | \AXimum operating 3000 3000 3000
speed(rpm)
Reduction ratio 1:50 1:334 1:39.3
Speed sensor Encoder Encoder Encoder
(pulse/rev) (2000) (2000) (2000)
Encoder type Line driver Line driver Line driver
Brake None None Yes
Controller type FET PWM FET PWM FET PWM
Input signal Pulse Pulse Pulse
Driver

Input voltage
main/control

Single phase

Single phase

Three phase

220V AC/ 220V AC/ 220V AC/
Single phase Single phase Single phase
220V AC 220V AC

220V AC
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Fig. 6 Swing-angle measurement device using laser
sensor
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Table 2 Parameters for computer simulation

AS/AA A7) At B3 A7

Parameters Value Unit
Sampling time(T,) 0.15 sec
Gravitational acceleration(g) 980 cm/sec?
Rope length(L) 365.646 cm
Time constant(r) 0.02 sec™!
Maximum velocity(V pey) 30 cm/sec
Maximum acceleration 300 cm/sec?
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Fig. 13 Variation of response characteristics of antiswing and position controller with various
position controller gains(k,), ko==12 cm/sec/deg
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