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Fatigue Strength Evaluation of LCV Leaf spring Considering Road
Load Response II

Sohn Ilseon, Bae Dongho, Jung Wonseok, Jung Wonwook and Park Suncheol

Suspension(& 7}*]), Leaf Spring(F2=3> 7)),

Response( = =3} 371), Damage Analysis(=54)

Words: Endurance(W1-4]), Road load

Abstract

Suspension system of vehicle have enough endurance during its life time to protect passenger. Spring
is one of major part of vehicle. Thus, a fatigue strength evaluation for leaf spring based on road load
response was carried out. At first, strain of leaf spring is measured on the city condition and proving
ground condition. And next, the damage analysis of road load response data was carried out. And
fatigue test of leaf spring were also carried out.

Based on & V life relation, fatigue life of leaf spring was evaluated at belgian mode, city mode and
drawing test specification. After that, it is compared the design life of leaf spring and evaluated fatigue
life by belgian mode, city mode and drawing test specification.

From the above, the maximum load-fatigue life relation of leaf spring was defined by test. and new
test target of belgian mode and city mode was proposed to accept design specification of leaf spring.
It is expect that proposed test target can verify leaf spring fatigue endurance at specific road condition.
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Table 1 Contents of road data

No. Road Name Road Length
A road 6.75%
B road 25.77%
C road 5.52%
D road 4.90%
E road 3.06%
. F road 18.04%
City Mode G road 6.75% A km
H road 3.68%
I road 5.52%
J road 6.13%
K road 6.13%
L road 7.36%
Belgian )
Belgian road B km
Mode
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Table 2 Predicted fatigue life at city mode

Strain Failure
) Cycles Blocks

Amplitude Mode
0.00087 56838 E+5 | 107500.0] Cyclic
0.00129 2015 E+5 3810.9] Cyclic
0.00193 256.2 E+5 484.5| Cyclic
0.00287 66.55 E+5 125.9| Cyclic
0.00429 20.00 E+5 37.8] Cyclic
0.00640 5.809 E+5 11.0] Cyclic
0.00955 1.694 E+5 3.2| Cyclic
0.01425 0.52 E+5 0.98] Cyclic
0.00084 67496 E+5 127650 Cyclic
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Table 3 Predicted fatigue life at belgian mode

Failure
Mode

Strain

Amplitude

Cycles Blocks

0.00114 117.43 E+5 6441.6| Cyclic

0.00170 13.46 E+5 738.4] Cyclic

0.00253 3.48 E+5 191.1] Cyeclic

0.00378 1.13 E+5 62.1| Cyclic

0.00564 0.36 E+5 19.8] Cyclic

0.00841 0.12 E+5 6.6| Cyclic

0.01255 0.04 E+5 24| Cyclic

0.01873 0.02 E+5 0.9] Cyclic

0.00145 27.31 E+5 1498.1| Cyclic
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Fig. 10 Drawing test specification of leaf spring
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Table 4 Predicted fatigue life at drawing test

specification
Strain Failure
) Cycles Blocks

Amplitude Mode

0.00114 2.2419 E+5 0.8407| Cyclic

0.00170 0.4563 E+5 0.1711] Cyeclic

0.00253 0.1338 E+5 0.0502| Cyclic

0.00378 0.0462 E+5 0.0173| Cyclic

0.00563 0.0173 E+5 0.0065| Cyclic

0.0084 0.0069 E+5 0.0026| Cyclic

0.01252 292.3649 0.0110| Cyclic

0.01867 129.6664 0.0004| Cyclic

0.00101 3.9087 E+5 1.4657| Cyclic
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Table 5 Proposed city mode test

Road Road Blocks Total

Name Length Length

A road | 0.00367% 2312 8.48%

B road 0.014% 1152  16.13%

C road 0.003% 1283 3.85%

D road | 0.00267% 3265 8.71%

I road 0.003% 6423  19.27%

Total 56.43%
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Fig. 11 Damage analysis for target life at belgian

mode
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