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A Study on the Simulation Model Verification for Performance Estimation
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Abstract : The torsion beam axle type is widely used in the rear suspension for small passenger cars due to low cost,
good performance, etc. To develop the torsion beam axle, it is necessary to estimate the characteristics of rear
suspension from the design process. The characteristics estimation of the torsion beam axle is performed using FEM,
dynamic simulation and is verified the real test. In this study, the natural frequency and roll stiffness of the torsion beam
axle were measured by FEM, and the reliability of the FE model was evaluated according to the comparison of test data.
This study presents a unique method for the finite element modeling and analysis of the torsion beam axle. The results
of the FEA were verified using test data.
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Fig. 1 Beam type torsion beam axle
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Table 1 SAPH440 material properties

Young's modules 2.07E5 N/mm?
Poisson ratio 0.3
Mass density 7.85E-9 N-sec/mm*

Table 2 Beam type torsion beam axle components

Part Material Thickness

Torsion beam SAPH440 6mm
Trailing arm SAPH440 4mm
Spring bracket SAPH440 3mm
Damper bracket SAPH440 3mm
Wheel carrier bracket SAPH440 4mm
Reinforcement wing SAPH440 4mm
Spindle plate SAPH440 7mm
Reinforcement SAPH440 3.6mm
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Fig. 3 All solid model - welding parts
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Fig. 6 Roll stiffness analysis model(all solid)
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Fig. 7 Roll stiffness test & analysis result
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Fig. 8 Measure points & impact position
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(a) 1st mode : twist mode

(b) 2nd mode : bending mode
Fig. 9 Modal test & analysis result

Table 3 Modal test & analysis result

Test All solid model | Shell solid model

1st 17.66 17.56 17.29

2nd 108.4 108.87 104.68

3rd 146.31 145.45 144.87

4th 175.6 173.71 162.52

5th 222.73 227.41 200.76
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Table 4 RMS value of VVon-Mises stress
Model Test All solid Shell solid
RMS 41.36 42.35 46.09
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