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Modal Analysis of Suspension System with Kinematic Constraints
and Elastic Elements

L
JangMooLee,J Seok Kang, Jung Rak Yun, Sangwoo Bae, Tae Ch Tak

ABSTRACT

In this Study, the dynamic equation for vibration analysis of mechanical systems with
kinematic constraints is derived. This equations are derived in terms of small displacements of
Cartesian coordinates, and are applied o compute the dynamic response and the natural modes
of the suspension system of a vehicle. The results are validated through the comparison with
the results from conventional nonlinear dynamic analysis and modal test.
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Fig. 1 Force-displaccment diagram of

multibody system
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Fig. 2 Relative displpacements between
body i and body j
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Fig. 3 Modeling of a McPherson
suspension system for vibration analysis
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Table 2 Natural frequencies of front

suspension system

No Frequency(Hz)
1 0.16
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3 059
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Fig. 8 The photo of 3-axis accelerometer
and electro-magnetic exciter
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{a) Analysis (11.66Hz)

(b) Test (11.56Hz)

Fig. 9 Wheel hop mode
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(b) Test (29.66Hz)

Fig. 11 Wheel longitudinal movement
mode(same direction)

(b) Test (42.52Hz)

Fig. 12 Wheel toe motion mode(same
direction)

(b) Test (4550 Hz)

Fig. 13 Wheel toe motion mode (opposite
direction)
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