AlEag s sl =g A8 A2 3, ppl38~150

=25 SAE NO. 2000-03-0038

i&E%'EI FeteA

0[0

CHEHJY 24504 |

FELxEE Olgé* A
ud &

Finite Element Stress Analysis of Coil Springs using a Multi-level
Substructuring Method I : Spring Super Element
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ABSTRACT

This study is concerned with computerized multi-level substructuring methods and stress
analysis of coil springs. The purpose of substructuring methods is to reduce computing time
and capacity of computer memory by multiple level reduction of the degrees of freedom in
large size problems which are modeled by three dimensional continuum finite elements. In this
paper, a super element has been developed for stress analysis of coil springs. The spring super
element developed has been examined with tension and torsion simulation of cylindrical bars
for demonstrating its validity. The result shows that the super element enhances the computing
efficiency while it does not affect the accuracy of the results and it is ready for application to
the coil spring analysis.
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Fig. 1 Finite element meshes in the cross section of
a coil spring
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Table 2 Comparison of the maximum shear stress
among several FE codes

Analysis method Max. Shear Stress (MPa)
Analytic 272.0
MARC 305.1
ABAQUS 294.7
This Work 2924
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