FHL7HEste] 20080 E FAGEUE =8 pp. 277~280
o = A= = = o B <) =1
TerRAMI AFAEHS EEe 5
o AL =X =
dz2f=xol MAHHL = &3
a7 NES' Hed' AsH MXE. ZEN?

Optimization of design variables of the multi layer bellows using
FE-simulation and design of experiment

S. K. Oh, C. H. Suh, Y-C. Jung, D. B. Kim, J. H. Sung and Y. S. Kim

Abstract
Multi layer bellows are being manufactured for commercial vehicle because of the characteristic of high durability
compared with single layer bellows used to passenger vehicle. Finite Element Method (FEM) study and optimization
about single layer bellows are actively progressed, but FEM study about multi layer bellows which have gap between
layer is rarely processed. Therefore, this article presents finite element modeling of multi layer bellows for the
improvement of simulation reliability. For the shape optimization of multi layer bellows, design of experiment and

Taguchi method are used.
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Table 1 Design variable and levels

Variables Level 1 Level 2 Level

3

3.4 3.6

I (mm) 4.0

R (mm) 2.55 2.75 2.95

2.58 2.78

r (mm) 2.98

Table 2 Orthogonal array of Taguchi Ly(3%)
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Fig. 3 FE analysis results of multi layer bellows;
(a) equivalent model (b) split model
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Fig. 4 Flexibility experiment and results
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Table 3 Comparison of SN ratio for von-Mises
stress & stiffness

Simulation g/:;zzz SN ratio | Stiffness | SN ratio
No. (MPa) for stress | (N/m) {for stiffness
1 258.0 | -48.2324 | 73.262 | -37.2976
2 206.7 | -46.3068 | 54.140 | -34.6704
3 199.6 | -46.0032 | 52.269 | -34.3649
4 223.2 | -46.9739 | 54.770 | -34.7709
35 186.2 | -45.3996 | 49.873 | -33.9573
6 192.9 | -45.7066 | 50.342 | -34.0386
7 183.4 -45.268 | 46.271 | -33.3062
8 190.6 | -45.6025 | 47.305 | -33.4981
9 165.2 | -44.3602 | 43.359 | -32.7416
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Fig. 5 The SN ratio for Mises stress
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