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Vibration Analysis Model Development of the Solid Axles
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Kab-Jin Jun, Sung-Jin Choi and Tae-Won Park

Key Words : CTBA(Coupled Torsion Beam Axles), FEM, ¥ 93 3] A(Dynamic Analysis)

ABSTRACT

The torsion beam axle type is widely used in the rear suspension for small passenger car because of low cost, good
performance and etc. The FE and dynamic analysis using the computer are very helpful for the efficiency of the torsion beam
design. First of all, the reliability on the computational model must be verified for the analysis. In this study, The FE model of
the torsion beam was verified according to comparison with the test data. And after making the flexible body using the FE
model, the dynamic characteristic of the tubular type torsion beam axles was compared with that of the V-beam type.
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Fig. 1 Shell+solid FEM model of the solid axles

Table 1 Thickness of shell elements

Part Thickness(mm)
Torsion Beam 2.6
Trailing Arm 2.7~3
Spring Bracket 3
Damper Bracket 3

Table 2 Material property of SAPH440

Young’s Modulus 2.07E+05 N/mm’
Poisson Ratio 03
Density 7.85E-09 N-sec’/mm'
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Fig. 4 The results of roll stiffness test & analysis

Table 3 The results of roll stress test & analysis

Unit : MPa
4 43t
N AL mesh size mesh size mesh size
A A9 3mm 5mm 7mm

] X X

3o | o lsa | o || N

@ | 364 | 352 | -330 | 305 [ 852 | 365 | o027
@ | 261 | 265 | 153 | 220 | -1226 | 26 | -0.38
@ | 246 | 211 | -1423 | 238 | -325 | 207 | -15.85
@ | 161 | 150 | -6.83 | 143 | -1108 | 127 | ~21.12
® | 211 | 209 | -095 | 217 2.84 203 | -3.79
® | us | 101 | -1062 | 105 | -7.08 | 107 | -531
@ | 114 | 807 | -2021 | 82 | -2807| 85 | -25.44
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F lg 9 The result of lmpulse steer

P

Table 4 The result of 4 parameter evaluation

T+ ' @9 | Tubular | V-beam /33221:;
ZZ8ol4 (a) | /s | 0.4167 0.4224 0.9865
ZF$94 (f) | Hz | 07813 | 0.8789 0.8889
Wz g (9 0.8213 | 0.8367 0.9816

FANA (¢) | deg 63.4 63.7 0.9953

93 1.85 2 0.93

— V-beum
——~ Tubular

5

Fig. 10 Rhombus of 4 parameter
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