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Optimization of a vehicle component under dynamic fatigue

I. I. Lee(Mechanical Eng. Dept. KAIST), B. H. Joo(Mechanical Eng. Dept., KAIST) B. C. Lee(Mechanical Eng.
Dept, KAIST)

ABSTRACT

Generally, in cage the natural frequency of vehicle components ig larger than the reversing frequency of load history, we

san obtain the analysis rezults with small errors. But in cage of having the low natural frequency, we must avoldably carry out

the dynamic analysis, and it requires much time and storage. Specially executing the fatigue analysis for vehicle components

requires more time. To thiz end, it iz not sasy that we accomplish the optimization considering fatigue for the wvehicle

somponent based on the dynamic analysis.

In this research we introduce an efficient method which performs the fatigue analysis based on the dynamie
analysis. Fmally as making the response surface we optimize the vehicle component under dynamic fatigue.
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Fig. 1 Fatigue analysis procedure based on the dynamic
analysis
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Fig. 2 Finite element model of Rear Torsion Bar
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Table 1 Comparison of measured roughness data

Node number Life(Repeats)
2012 36.2
12060 36.3
274 423
10322 42.4
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Fig. 3 Fatigue analysis results according to the number of
used modes
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Table 2 Result of design optimization

Initial design | Optimal design
Weight 15.6kg 13.7kg
Lowest
. . 36 repeats 70 repeats
fatigne life
Node number 2012 12060
x1 4.00 3.07
X2 3.00 2.00
x3 3.00 2.04
x4 6.00 6.10
x5 3.60 3.96
X6 3.00 2.02
x7 11.00 11.98
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Fig. 4 Node of lowest fatigue life

HAHA AL RTB o B9 7 7 A8 427

F2 HAsd, A @Fe nz F£E5
ETHEECD 100% FAEE ATz2AS EIY
g HAF5 e Aoz PLIHRL,
| g ZAEY e 23 FH0R
8] HAE AAE F9oE Aauch
Az FEI BA, FHHAA2 7
AE Table 2 & Zoh o] W, &4 ¥

2 G488 28 W &% mf ZEo

RTE o 5A
Z AT
Ilmm % 2mm
271344 )
2 Fun ?

20 7]o] o},

e

HAH AAANA FAS 2% A% 7“‘§Hoﬂﬂ

g EE o

ETFEE 4% AR 274549

E.

T Q14, Fig. 4 of 7]—’4 Fo w g Aamo] 14.5]_14_f
g

44g BARAD. 27 AAFA AT 2e A
24Eg JEds PP 22%64) BA90 ga
A7 AARNAN HA 53 27 A= 43
EAF0] QEd, = Aol A9 BAA Zefl A
AT Yee B F A DA, gz AE A
Al AR AQE AR BTF S Aok
4. HE

LHAEF HF AE FAEG HEH F
$ B3 Mg A A4 Nz A4L & B o
ARE AFOR Ak wH 4T £k AN 9A
AlA Ay ma mE FHe] hE 2HY oYL
Toe A& AEEANS) BE0] DHEES 29
% o2E gd P 2A 98 DRESS A
MAE HEs Fge BeHoz ¥4 dw
de 2e & Ak oW Egde HBos
o WY Aug Bam sk ARLAT Sua
% e,

AHEAE A 7 A LARSE AP H
4% FES SAGEA FAE Hamns A2

]



BEEZ gict 2 A5 FHH dA@A4 FAs
12% Zd4sisn 7k 932 H=2 -2 o] H)
& vanAE Z715 A48 d& 5 fdch

7

o] d7= FFHEATE 2 H HHEAN =
TAE ] 2 Hd 28 THEAFHO

ALEH

1. M. Anvarl, and B, Beigl, "Automotive body fatigue
analysis. Inertia relief or transient dynamics?", SAE
Paper, No. 993149, 1999

2. E. Chase, "Truck durbility evaluation through
computer simulation", SAE Paper, 2001-01-2763,
2001

3. nSoft ¥5.3 Online Documentation

4. W. 1. Roux, N. Stander, and R. T. Haftka, *Response
surface approximations for structural optimization,”
Int. F. Mumer Meth, Engng., Vol 42, pp. 517-334,
1998,

5 T H Lee, K. K. Leg, and T. K. Koo, “Optimization of
Chassiz Frame by Using D-optimal Response Surface
Model,” ESME Journal series A, Wol. 24, pp. 894-899,
2000 (In Korean).

6. M. 5 Kim and 8. T. Heo, "Conservative Quadratic
REM combined with Incomplets Small Composite
Design and Conservative Least Squares Fitting,”
K3ME International Jowrnal, Vol 17, pp. 698-703,
2003,

901



