RENETISE 20004K KELWHAERILE pp.703~707

Adlel =5 2| Lateral MotionOl 2

KSPE 00F159

et o7

olg R (At st X S2|AS &, oldM(FA digtd X573

UIXLEEIR V| HA T Y XSSy, U
L) 71 A B 85

oj oty (F

S E=RIAA T XSS R)

The Study on Lateral Motion of Crane Driving Mechanism
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C. H. Park(Auto. Dept., KIMM), K. T. Park(Auto. Dept.,, KIMM), M. H. Lee(Mech. Eng. Dept., PNU)

ABSTRACT

This paper studied on the lateral motion of the gantry crane which is used for the automated container terminal.
Though several problems are occurred in driving of gantry crane, they are solved by the motion by the operator. But,
if the gantry crane is unmanned, it is automatically controlled without any human operation. Especially, the collision
between wheel-flange and rail is a very critical problem in driving of unmanned gantry crane. To bring a solution to
these problems, the lateral and yaw dynamic equations of the driving mechanism of gantry crane are derived. And
this study used PD(Proportional-Derivative) Controller to control the lateral displacement and the yaw angle. The
simulation result of the driving mechanism using the Runge-Kutta method is presented in this paper.
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Fig. 1 Shape of flat wheel and rail in gantry crane
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Fig. 2 Front-view of Wheelset
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Fig. 3 Wheelset's freebody diagram on lateral

direction
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Fig. 4 Wheelset's
direction

freebody diagram on yaw
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Table 1 Crane parameters
Parameter Value
Mass of Crane 400 ton

Moment of Inertia of a Mass]| 4.6xE6 Kg - m*
Wheel Tread 25 m
Crane Velocity 2, 3, 4m/s
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Fig. 5 Lateral displacement according to the
various crane velocities
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Fig. 6 Yaw angle according to the various crane
velocities
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Fig. 7 Comparison of the lateral displacement
according to the existence of the controller
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Fig. 8 Comparison of the yaw angle according to

the existence of the controller
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