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2 <} : LMTT(Linear Motor based Transfer Technology)E 27| Aol ¥, AE 71, dldz FAHD, 3l 4532 A Dol ¥5Fof
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g, 33Ysz zdY9 TAE, AGEAOR HAZZ 285 AW S,

A48 | LMIT, cl$A2d, 487, A3, Fa5s

ABSTRACT : LMTT Linear Motor based Transfer Technology) is a new type of transfer system used in the maritime container terminal
for the port automation, and largely consists of a controller, shuttle car, and rail The shuttle car is divided into the frame part, the driving
part, and wheels. In order to design this system, various researches on each part of it must be conducted In this study, we dealt with the
optimum design for the frame part of the shuttle car designed from previous studies on the strength of the frame with respect to the number
of cross beams to minimize the weight of the shuttle car and to satisfy design criteria of cargo-handling systems in container terminal. For
the optimization of the frame, thicknesses of each beam were adopted as design variables, the weight of the frame as objective function, and
stress and deflection per unit length as constraint conditions.

KEY WORDS : LMTT, transfer system, shuttle car, optimization, port automation
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(a) dimensions and boundary condition for the frame
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(b) cross section of each beam in the frame
Fig. 1 Schematic of the frame used for optimum design to
minimize the weight of it

Table 1 Initial values for cross section of each beam in the
frame designed from previous studies

Items B. H_ Tu T_v
Quter beam (0)] 200 mm { 200 mm | 20 mm | 20 mm
Inner beam (I) | 200 mm | 400 mm | 20 mm | 40 mm
Cross beam (C) | 200 mm | 200 mm | 20 mm | 20 mm

44358 A9 $Pesvde 9w Y4L A + 9
£ 349 beam@4 & AHSSIATE B AT S A% A
49 ARE A%o2A 71AH 4L Table 29 ehhsich

Table 2 Mechanical properties of a mild steel used for the
analysis in this study

Items Value
Elastic modulus 210 GPa
Poisson’s ratio 0.29

Density 7.85x10”° Ns%/mm"
Yield strength 206 MPa
Tensile strength 519 MPa
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Table 3 Initial values and ranges of design variables for
optimum design
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Table 4 Summary of optimization results

Model Design Variables [mm] Wr
Tov Tiv Tev {ton]

Initial 20 40 20 11.125

Optimal 10.0%5 36.402 12598 8148

FODAL 30LUTION

S427- 1 11y 14.238 TL.358 z8.477
3.58 10.579 17.798 24.917 22.027

Fig. 2 Stress distribution of the optimized frame

Table 42 AW 29, FAALPANES BHE3He HF
9] =d4 X4 % outer beam® FA Tovi 10.0%6mm=E &
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Design Values [mm]

Variables Initial Lower Upper
Tov 20 10 30
T 40 30 50
Tev 20 10 30
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Table 5 Optimum values for cross section of each beam in

the frame designed from previous studies

as Items B_ H_ T u T_v
. Outer beam (0) | 200 mm { 200 mm { 10 mm | 10 mm
A Inner beam (I) | 200 mm | 400 mm | 19 mm | 38 mm
Cross beam (C) | 200 mm [ 200 mm | 13 mm | 13 mm
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