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First Order Analysisfor Automotive Suspension Design

Hideki Sugiura, Yoshiteru Mizutani, Hidekazu Nishigaki
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Abstract

The elastic properties of a torsion beam suspension determine the kinematic performance of the suspen-
sion. In this paper, we introduce a design program for the torsion beam suspension based on the FOA
concept, and confirm its usefulness using simple examples and experimental evaluations.

Suspension system, Torsion beam, Design, FOA
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Fig. 1 Torsion beam suspension.
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Table 1 Comparison between FOA and current CAE.

FOA Present CAE

Design phase Concept design Detail design
User Designer Analy st

Hardware Personal Engineering

Computer Work Station

Time 2~3 hours 2~3 weeks

1;—Exp erimental results
—@— Numerical results

60 - ~ _
Camber Toe

Wheel stroke mn

60

Angle deg

Fig. 6 Alignment behavior with respect to rolling
motion.

Table 2 Properties of suspension compliance.

Numerical | Experimental
results results
Longitudinal [Compliance ~ mm/980N 1.78 1.68
input at wheel center
Toe deg/980N | out 0.08 out 0.08
Lateral input [Compliance =~ mm/980N 3.08 3.46
at road contact point
Compliance ~ mm/980N 2.09 2.03
at wheel center
Toe deg/980N 0s 0.12 0s 0.11
Camber deg/980N 0.20 0.26
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