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Kinematic Optimum Design of a Torsion-Beam Suspension
Using Genetic Algorithms
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Abstract : This study is about an optimum design to improve the kinematic and compliance characteristics of a
torsion-beam suspension system. The kinematic and compliance characteristics of an initial design of the suspension
was obtained through a roll-mode analysis. The objective function was set to minimize within design constraints. The
coordinates of the connecting point between the torsion-beam and the trailing arm were treated as design parameters.
Since the torsion-beam suspension has large nonlinear effects due to kinematic and elastic motion, Genetic Algorithms
were employed for the optimal design. The optimized results were verified through a double-lane change simulation
using the full vehicle model.
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Table 1 Element type and property

Element type Element number Node number
Quad 4 1619 1726
Young's modulus (E') 2.07e+5 N/mm®
Poisson ratio (v) 0.30
Property 3 2 4
Density (p) 7.81e-9N - s7/mm
Thickness (¢) 4.50 mm
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(a) 1st mode (100.24Hz)

(b) 2nd mode (145.19Hz)

(¢) 3rd mode (283.20Hz)  (d) 4th mode (370.31Hz)

Fig. 1 Normal mode of torsion-beam
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Table 3 Value, range of design variables (unit : mm)
Design variables Lower Initial value Upper
T, -50 0 25
T, 10 0 10
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Table 4 Optimal values of design variables (unit : mm)

Design variables Lower Optimal value Upper
T, - =50 -36.733 25
T, -19 0311 10
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