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A Study on the Development of the Side Load Coil Spring

H. H. Kwon*, S. J. Choi**

I| Abstract

|
_

(43 &)

In the automotive suspension system, especially, Mcpherson strut type, if the resultant of the
force through tire and the link reaction force is not coincident with the spring force, the side load
against shock-absorber occur. The magnitude of side load is proportional to the difference between
resultant force and spring force. To reduce side load, several method can be used, and one is to use
the side load coil spring. This study summarize the development results of side load coil spring,
ie.. how to design, analysis, manufacture. and test.
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Fig. 2 Side load acting on the shock-absorber
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Fig. 3 Shape of side load coil spring
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Fig. 4 FEM model of side load coil spring
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Table 1 Requirements of spring design

Content Requirement
Coil out-dia. (144 m
Axial spring rate 19.0+4% N/m
Load at height 3800100 N
200mm
Solid height {117.5 m
Sdoload | m S0% bl ompard o
Durability 200,000 cycle with 90% confidence
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Table 2 Shape of Designed side load coil spring

Content Dimension
Wire diameter 12 mn
Coil diameter 128 mm

End Shape open & pigtail

Free height 415 mn

Solid height 80 mn
Coil axis radius 900 mm
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Table 3 Results of FEM analysis and experiments

Experimental
Content [FEM Results Results
Spring rate 19.3N/mn 18.64~18.74
Load at height 200mm]  3850N 3755~3815
Side load 104.5N 120

Principal stress at
working load 1093N/r

210.000 cycles with

Fatigue life - 90% confidence
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