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Experimental Study on Modals and Fatigue of Torsional Beam
Rear Suspensions
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East China Jiaotong University, Nanchang 330013, China)

Abstract : Torsional beam rear suspension is an important load-bearing component in automobile’s driving system. It
is subjected to the excitations with different amplitudes and different frequencies under different driving conditions. When
the excitation frequency and the natural frequency of the torsional beam rear suspension are close each other, the torsional
beam rear suspension resonates, and then the fatigue fracture may occur. In this paper, through the modal test, the natural
frequencies and the modal shapes of the torsional-beam structure are obtained. Then, bending and torsion fatigue tests of the
torsional beams of the same type are carried out to get the specific forms of the fatigue damage. Finally, the modal
experiments are carried out on the damaged torsional beam rear suspension. The natural frequencies and modal shapes of the
healthy torsional beam rear suspension and the damaged one are mutually compared and analyzed. It is found that the
torsional beam rear suspension with fatigue damage has a great change in the modal shapes comparing with the healthy
suspension, but the frequencies and the frequency distributions of both structures are essentially the same.
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