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ABSTRACT : When we design a linear motor, the thermal behavior investigation is one of great important considerations
with respect to uniform thrust force and thermal deformation of a linear motor. In this study, we conduct the research for the
structural design o the linear motor for LMTT{Linear Motor-based Transfer Technology) which is the next generation of
container horizontal transfer system in order to automate a container terminal. After the dimensions of main parts for a linear
motor were set up, we carried out the thermal-structural analysis of the linear motor considering the therrmal analysis of the
stator module.
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(a) rotary motor
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Fig. 1 Conceptual diagram of rotary motor and linear motor
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Fig. 2 Schematic diagram of linear synchronous motor
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Table 1 Mechanical propertiss of structural steel

Mechanical Property Symbol Value
Elastic modulus E 200 GPa
Poisson’s ratio v 03
Density P) 7.85¢-6 kg/mm’
Yield strength a, 250 MPa
Tensile strength A 460 MPa
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Fig. 3 Shape and Dimensions of each beam in mover
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Table 2 Dimensions of each beam in mover
Symbol Value Symbol Value

La 3000 mm Ls 400 mm

Ls 1400 mm Lr 300 mm

Lc 200 mm La 200 mm

Lp 815 mm ;] 7500 mm

A

Fig. 4 Meshed shape of model for analysis
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Fig. 5 Thermal distribution of stator module
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Fig. 6 Thermal distribution of mover
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Fig. 7 Load and boundary condition -for thermal-structure analysis
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Fig. 8 Stress distribution of move (Case 3)
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Fig. 9 Y directional deformation of mover (Case 3)

Table 3 Maximum equivalent stress of mover with respect

to load case

Ttems Case 1 Case 2 Case 3
Structural 100.28 MPa 12930 MPa | 245.77 MPa
Ther-Struc 206.39 MPa 159.55 MPa 366.55 MPa

Table 4 Y directional maximum deformation of mover

with respect to load case

Items Case 1 Case 2 Case 3
Structural -1.46 mm -1.19 mm -15.27 mm
Ther-Struc -3.89 mm -1.12 mm -18.33 mm
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Fig. 10 Maximum equivalent stress of mover with respect to
analysis case and load case
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Fig. 11 -Y directional maximum deformation of mover
with respect to analysis case and load case
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