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Abstract: This paper presents numerical results of static structural stability analysis in development of a vertica
transfer device of a PRT(Personal Rapid Transit) vehicle. The vertical transfer of a fully occupied vehicle operating on
a road network is the first attempt, which is expected to contribute to overcome the limitations of conventional 2-
dimensional operation mode. In particular, the vertical transfer apparatus designed based on vertical circulating
conveyors is capable of continuous transfer without time delay so that it enables to accommodate a high traffic density.
This system has been frequently used in alogistics field; however, it is essential to assess a structura integrity because
an external force by a vehicle weight is exerted on the conveyors in the form of a concentrated load unlike a
conventional logistic transport. In this study, prior to the production process, the structural performance of the pilot
design in an early stage is numerically evaluated using the commercia finite element method (FEM) solver (i.e,

Ansys®).
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Fig. 1 2D Lay-out design of the vertical transfer device for the PRT vehicle
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Fig. 2 Schematic configuration of the vertical conveyor system: (@) perspective view, (b) front view, (c) operational
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Fig. 3 Schematic of loading exerted on the slat panel by the PRT vehicle
Fig. 4 Solid model of the slat panel for numerical analysis with Ansys®
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Table 1 Solid modeling of each component for numerical analysis

Materials Components and Number of Grids
2,716 4,130 2,473
A5C
3,114
Scr415H
8,375 6,110 5,699
SS400
S A —— o e A
10,360 9,020 7,530
Slat Bar
Block
Pin Connection

Fig. 5 Pin connections between blocks in the dlat panel
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Table 2 Material properties for numerical analysis

Material [I?Oe:/sr!r% Poisson’sratio Modul U[Sg;a? asticity
A5C 7.85 0.29 205
SCr415H 7.87 0.29 200
S400 7.865 0.285 200
SCM435 7.85 0.29 205

Fig. 6 Stress distributions exerted on (a) the dlat panel and (b) its components (i.e., connecting blocks and pi
ns) in support of 6 fixed points
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Fig. 7 Stress distributions exerted on (a) the dlat panel and (b) its components (i.e., connecting blocks and pi
ns) in support 4 fixed points
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Table 3 Summary of simulation results and comparison with yield strength
Simulation Case Maximum Deformation Maximum Stress Yield Strength
[mm] [MPa] [MPa]
6 Fixed Points 0.56 90 490
4 Fixed Points 0.76 89 ($45C)
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Fig. 8 Strain distributions over the slat panel in support of (a) 6 and (b) 4 fixed points
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