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Development of Spreader Positioning Control System for
Remote Automated Transfer Crane by MBD Method
OIE [T K", =% M2 1E $H e
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To enhance the cycle time of transfer cranes used in remote automatic operations, improving the performance of
spreader positioning is essential. In this study, the capabilities and layout of an optimal positioning device, as well as the
performance evaluation of anti-sway and spreader positioning, were conducted using a coupled analysis method that
integrates a three-dimensional physical mechanism model with a control circuit model. This method was confirmed to
enable effective investigation of mechanism parameters, control strategies, and control parameters based on dynamic

behavior prediction, thereby contributing to the reduction of both development cost and development time.
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Fig. 1 Conceptual model of four-winch spreader positioning system
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Fig. 2 Conceptual system diagram
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Table 1 Joint list

Base part Movable part Joint type
Ground Trolley frame Planar joint
Trolley frame Inner drum Fixed joint
Trolley frame Outer drum Revolute joint
Inner drum Dummy part Translational joint
Spreader Container Fixed joint
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Fig. 5 Movement of the rope winding position due to changes in the spreader height
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Fig. 6 Mechanism model of crane
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Fig. 7 Winch motor torque control block diagram
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Table 2 Specifications for step response analysis
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Fig. 9 Trolley traversing shift dynamics
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Fig. 10 Two-degree-of-freedom control block diagram for anti-sway
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Fig. 11 Coupled analysis system
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Fig. 13 Gantry traveling shift analysis results
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Fig. 14 Skew shift analysis results
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Fig. 15 Anti-sway analysis results
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