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Analysis of Fatigue Damage at Wheel under Variable Load

Jacung Cho*, Moonsik Han"

}r Abstract T!

The variable fatigue load is simulated in this study. The stability and the life of the material are analyzed theoretically
by Ansys program. These results are successfully applied to the practical wheel to predict the prevention of fracture
and the endurance. The life and the damage on the every part of the fatigue specimen can be predicted. As the available
lives are compared for every loading variation, the rainflow and damage matrix results can be helpful in determining
the effects of small stress cycles in any loading history. The rainflow and damage matrices illustrate the possible
effects of infinite life. The safety and stability of wheel and the other practical structures according to the variable
load can be estimated by using the results of this study.
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Table 1 Material property

Young’s Modulus 193000MPa
Poisson’s Ratio 0.31
Tensile Yield Strength 207MPa
Compressive Yield Strength 207MPa
Tensile Ultimate Strength 586MPa
Compressive Ultimate Strength OPa
Density 7750Kg/m’
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Fig. 2 Constraint conditions of model
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Fig. 5 Maximum von-Mises equivalent stress, shear stress
and total deformation of model



ok

&7\ A& K| Vol.19 No.6 2010. 12,

Life
Type: Life
Time: 1

1.2781e5 Max
12731
et
12
2
% 1.275%
e
bt 0012791
¢ 00012191
0 Min

(a) SAE Bracket history

Equivalent Stress

Type: Equivalent (von-Mises} Stress
Lnit: MPa

Time: 1

5.5 Max

b 2035
1132

(b) SAE Transmission

Lite
Type: Ll
Time: 1

1.3538e7 Max
1,%538e6
1.3538e5

13538
1638
153
41353
4 13628
01353
9 Min

(¢) Sample history

Fig. 6 Contour plots of available life histories
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Fig. 7 Contour plots of fatigue damages
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Fig. 8 Plots of Rainflow Matrices
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