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A STUDY ON THE FATIGUE LIFE PREDICTION OF
GUIDEWAY VEHICLE COMPONENTS

So0-ho Lee, Tae-won Park, Ji-won Yoon
Yong-ho Jeon, Sung-pil Jung, Joong-kyung Park

Dynamic Stress Time History(s-3-2 o] #), Fatig
W # %= x}2F), Linear Damage Rule(X & é’?}‘?ﬁ] ),

Abstract

ue life(3¥ 24~94), Guideway Vehicle(<F

A guideway vehicle is used in automobile, semiconductor and LCD manufacturing industries to transport
products efficiently. Since the operating speed of the guideway vehicle should be increased for maximum
productivity, the weight of the vehicle has to be reduced. This may cause parts in the system to fail before the
life of the system. Therefore estimation of the fatigue life of the parts becomes an important problem. In this
study, the fatigue life of the driving wheel in the guideway vehicle is estimated using a S-N curve. To obtain
the fatigue life of a part, the S-N curve, load time history applied on a driving wheel and material property are
required. The S-N curve of the driving wheel is obtained using the fatigue experiment on wheels. Load time
history of the wheel is obtained from multibody dynamics analysis. To obtain the material properties of the
driving wheel, which is composed of aluminum with urethane coating, a compression hardware testing has
been done with the static analysis of the FE model. The fatigue life prediction using computational analysis
model guarantees the safety of the vehicle at the design stage of the product.
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Fig. 1 Structure of guideway vehicle
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Fig. 3 The effect by the clearance between parts.
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Fig. 4 Comparison of vertical displacements

Table 1 Bearing Contact stiffness

. Bearing radius Contact Stiffness
Bearing Type (mm) (N/mm)

Ball 5.67 108148

Ball 7.33 122847

23 #el 54

el o] A]

Alglzt oo ZAxte| Bl

EdAE AW 2 YA A WAL
(tracker)7} %] &) A S oA E o] &3 A=

A ZA = Auol Bas9S shx|

B ol i S AE Ao seke] Wl
s 2487] 919 3 49 dol =97 ol
& A9 AN St Aol osmis o S
A% Ba A 374 WelE SHskodon, ¢
Aoz F9% S FHS3AH. Figure 4
G el U 9 e 9

800 - :
1 Front_inne f
?wi = = = Front 9uter
e |
=

:

=

T

g

e

oh;]_

Fig. 5 Wheel contact force

999

o o fu o &



7.8

Force(N)

0 2 4 6 g8 10 1 1
Time(sec)

Fig. 6 Dynamic load history of rear- inner wheel
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Fig. 8 Static analysis of the wheel
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Table 2 Material property of the wheel

Type Urethane Aluminum
Young’s modulus 70MPa 72.4Gpa
Poisson’s ratio 0.4 0.33
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Table 3 Result of stress analysis of the wheel

Static Max._
Force dynamic
250N 1222N
Urethane Part(MPa) 1.4 3.6
Aluminum
Part(MPa) 38 181

Fig. 10 Maximum stress of the wheel (Static)
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Table 4 Result of wheel fatigue analysis
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