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Abstract : Due to the low production cost and space availability which are originated from the structural simplicity of
the torsion beam axle suspension, the suspension has been frequently used for sedan and SUV style vehicles. The
design procedure of the suspension, however, requires significant amount of time which prohibits more efficient design
of the suspension. In this study, an integrated procedure and constituting modules are explained and the performance of
the corresponding program is exhibited. The integrated procedure enables one to save the design time and cost

significantly.
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Fig. 2 Cross sections of torsion beam axles
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Fig. 4 Torsion beam axle rear suspension
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Fig. ¢ CAD based cross-sectional design and evaluation of
its properties
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Fig. 7 Generation of the reduced stiffness matrix

Table 1 Comparison of a reduced stiffness matrix

ANSYS Proposed Error(%)
KR(1,1) 0.2538E+09 0.2538E+09 0.005
KR(2,2) 0.1275E+07 0.1272E+07 0.216
KR(3,3) 0.1289E+07 0.1295E+07 0.512
KR(4,4) 0.3156E+10 0.3153E+10 0.080
KR(5,5) 0.5723E+12 0.5713E+12 0.168
KR(6,6) 0.5394E+12 0.5364E+12 0.547
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Fig. 8 User interface for suspension modeling

Table 2 Comparison of static analysis solutions

Left wheel ADAMS Proposed j
X (mm) 2457.59 2457.59
Y (mm) -712.979 -712.979
Z (mm) 21.5731 21.5731
Psi (deg) 0.236475 0.236475
Theta (deg) 91.6427 91.6427
Phi (deg) -6.87700 -6.87699
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Fig. 9 Quasi-static analysis of the suspension
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