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ABSTRACT

Urethane iz a high polymeric and elastic material useful in designing mechanic parts that cannot be molded in rubber or
plastic material. Especially, ursthane iz high in mechanical strength and anti-abrazive. Hereby, an urethane coated aluminum
wheel 1z used for supporting of OHT wehicle moving back and forth to transport products. For the sake of verifying the safsty
of the vehicle, structural safety for applied maxzimum dynamic load on a urethane wheel needs to be carefully examined while
driving. Therefore, we have performed the dynamic simulation on the OHT wehicle model. Although the area definition of
applied load can be obtained from the previous study of Hertzian and Non-Hertzian contact force model when having exact
properties of contact material, static analysis is simulated, since the proper material properties of ursthane have not been
guaranteed, after we have performed the actual contact area test for each load. In case of this study, the method of distributing
load for each node iz included. Finally, in comparison with result of analysiz and load-dizsplacement curve obtained from the
compression tsst, we have defined the material propsrtiss of urethane. In the analyais, we have verified the safsty of the
wheel. After all, we have performed a mods analysiz using the obtained material properties. With the result, we have the
reliable finits element model.

Key Words : Finite Element Mesthod(F 88 AR, Urethans wheel{ F & 2, Contact patch(H EH), Distributed
force(E £ F15), Static Analysis(H & #14), Modal Analysis( 22 814)
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Fig. 2 Finite element model of a ursthane wheel
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Table 1 Element properties of finite element model
Element type SOLID 45
Number of elements 2880
Number of nodes 3900
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Fig. 3 Boundary condition of a urethane wheel
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Fig. 4 Results of contact patch test

Table 2 Contact patch of a urethane wheel for each force

Force(Kgf) a(mm) b(mm)
100 Q 17
200 10 19
300 11 20
400 11.5 21
500 12 21.5
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Table 3 Calculated force of each node for 500K gf

ijnmozeer X(mm) Y {(mm) E o
3022 9.9 11.3 4.55
3023 9.9 5.6 134.30
3024 0.0 0 216.03
3025 9.9 5.6 134.30
3026 0.0 113 455
3050 0 16.9 266.66
3051 0 11.3 548.8
3052 0 5.6 73971
3053 0 0 807.2
3054 0 5.6 739.71
3055 0 113 548.8
3056 0 -16.9 266.66
3080 9.9 11.3 455
3081 99 5.6 134.30
3082 9.9 0 216.03
3083 9.9 5.6 134.30
3084 9.9 113 455

Fig. 7 Force distribution of a urethane wheel for 500K gf
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Fig. 9 Results of FEA and test for a urethane wheel

Table 4 Material properties of a urethane wheel

Material Aluminum
) Urethane
properties (Al12017-T4)
E 72400Mpa 145Mpa
v 0.33 0.4

Table 5 Displacement of each force for FEA and Test

Force(Kgf) FEA(mm) Test(mm)
100 0.3762 0.33
200 0.6484 0.653
300 0.8147 0.8235
400 0.9684 0.977
500 1.112 1.119
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Table 6 Maximum stress of a urethane wheel for S00K gf

Maximum Ultimate
Stress(MPa) strength(MPa)

Material

Urethane 10.135 46

Aluminum 8.015 427

Fig. 10 Maximum displacement of a urethane wheel for S00Kgf o sk 2
300Kgf : 0.8147mm HlE WS we
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Fig. 11 Maximum stress of a urethane wheel for 500Kgf : Table 7 Density of a urethane wheel

Alumi
10.135MPa Material property Urethane mmem
(A12017-T4)
£ (g/cm®) 1.0586 2.79
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Fig. 12 Maximum stress of an aluminum wheel for
500Kgf: 8.015MPa

4 An fdda) EFeEel] LA A Fig. 13 Result of modal analysis for a urethane wheel :
$E& 10.134MPa 3 8.015MPa 0], 9191 Fig. 113} 1 natural frequency - 1894117
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Fig. 14 Vibration test set of a urethane wheel
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Fig. 15 Result of a vibration test for a urethane wheel :
1* natural frequency — 1895Hz

Table 8 Results of modal analysis and the vibration test

1" Natural ) L
Modal analysis Vibration test
frequency(Hz)
Urethane wheel 1894 1895
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