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ABSTRACT : LMTT (Linear Motor-based Transfer Technology) is a horizontal transfer system for the yvard autormation, wh.ch has
been proposed to take the place of AGV (Automated Guided Vehicle) in the maritime container terminal. The system is based on
PMLSM (Permanent Magnetic Linear Synchronous Motor) that consists of stator modules on the rail and shuttle car. It is desirable to
reduce the weight of LMTT in order to control the electronic devices with minimum energy. In this research, structural optimization for
a mover of shuttle car is performed to minimize the weight satisfying design criteria The objective function is set up as weight. On the
contrary, design variable is considered as transverse, longitudinal and wheel beam’s thickness and shape variable determiniag the
dimension toward high direction and the constraints are the stresses.
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Fig. 1 Structure of shuttle car
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Table 1 Mechanical properties of mild steel

Elastic modulus E 210 GPa
Poisson’s rutio v 029
Density D 7.85x10° Kgymm’
Yield strength Oy 240 MPa
Tensile strength G 519 MPa
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Fig. 2 Mover of a shuttle car
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Table 2 Optimal value of design variables

safety t"(mm) | o (mm) | ts(mm) | h(mm) W(ton)
factor
15 11.23 7.04 2942 -5.66 1.71
2.0 1247 484 30.00 -57.36 3.27

Table 3 Maximum stress of each load condition

safety | loading case | loading case | loading case | loading case

factor 1 (MPa) 2 (MPa) 3 (MPa) 4 (MPa)
15 133.99 156.52 128.89 124.34
2.0 107.39 111.86 10741 105.71
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