(= 2) SAE NO. 98370109

MPV ZRQlo] T|240 oS

Fatigue Life Prediction of a Multi-Purpose Vehicle Frame .
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ABSTRACT

Recently, for the development of vehicle structures and components there is a tendency to
increase using numerical simulation methods compared with practical tests for the estimation
of the fatigue strength. In this study, an integrated powerful methodology is suggested for
fatigue strength evaluation through development of the interface program to integrate dyna-
mic analysis quasi-static stress analysis and fatigue analysis, which were so far used inde-
pendently. To verify the presented evaluation method, a single and zigzag bump run test, 4-
post road load simulation and driving durability test have been performed. The prediction
results show a good agreement between analysis and test. This research indicates that the
integrated life prediction methodology can be used as a- reliable design tool in the pre-
prototype and prototype development stage, to reduce the expense and time of design iter-
ation
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Fig.1 The routine for fatigue strength evaluation
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Fig.5 Reaction force and torque history
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Fig.6 Finite element analysis model
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Table 1 Predicted fatigue life of the critical
points

Velocity éumulative Damage Fatigue Life

Bump (ken/h) (Repeats)

#1 #2 #1 #2

. 20 | 4965E-5 | 4.343E-5 | 20142 | 23024

z’:ig 30 | 9435E-5 | 2714E-5 | 10599 | 36845

40 1203364 [3171E-5| 4919 | 31532

i 20 | 5074E-5| 1.928E-5 | 19707 | 51859

Zéi:j 30 | 1133E-4 | 2581E-5 | 8825 | 38740

40 | 2073E-4 | 4571E-5| 4825 | 21879
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Table 2 Comparisons of stresses from finite
element analysis with stresses from
experimental strain gage analysis

ositon | Burp Vel {Max. von Nﬁs&?(MPa) Difference

(kovh)| FEM | Experiment | (%)
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Fig.10 Comparison of the dynamic stress
history(single bump, v=20km/h)

Fig.11 Fatigue crack in the critical region #1

Fig.12 Fatigue crack in the critical region #2
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