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Abstract : In most researches on the ride comfort analysis of passenger vehicles, the flexibility of the vehicle body has
been not considered as an important factor, because the resonance frequencies of the vehicle body related to pitching,
yawing and rolling motions are below 10 Hz while the resonance frequencies of the vehicle body related to the
flexibility are above 20 Hz approximately. Nevertheless, the paper shows that the consideration of the local flexibility
(or local stiffness) of the 4 corners on which shock absorbers are mounted influences the ride comfort. A simple beam
model is devised to qualitatively examine the effect of the change of the local stiffness of the vehicle body on the ride
comfort. Based on the resuits obtained from the analysis of the one-dimensional model, multi-body dynamic analysis
considering the flexibility of the vehicle body is performed using ADAMS and MSC/NASTRAN. Natural frequencies
and mode shapes computed by MSC/NASTRAN are used as input data for multi-body dynamic analysis in ADAMS.
Through simulations using ADAMS, it has been found that the ride comfort can be improved by changing the local
stiffness of the vehicle body and that the simulation results agree with experiment results.

Key words : Ride comfort analysis( %7+ 3)14]), Vehicle dynamics(Z} 3 &< €h), FEM(#-3+ 2 42%), B.LW.(Body
In White), Modal analysis(3 =3 43), Local stiffness(=-5-7+4)

Nomenclature 6 : differentiation of heaviside function
‘ ZF. : front wheel y displacement of impulse input
mr, mg @ unsprung mass, at front and rear respec-
. Ors : kronecker delta,
tively, kg
ur, ur 'y displacement of unsprung mass, at front nr + normal coordinates
and rear respectively, m
Y, Y, :distinct eigenfunction LME
H : heaviside function 71&2] 2= B2 E s)AL xbA) @ AR E A
= m9g sy ok, A= AAE Wgel 433
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Fig. 1 Simplified model for flexible beam
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Table 1 Natural frequency of the uniform beam

Mode | Analytic (Hz) FEM (Hz) Differ (%)

1 1.13 1.14 -0.88
2 1.98 1.99 -0.51
3 9.47 9.47 0

4 10.27 10.28 -0.10
5 24.16 24.15 0.04
6 66.3 66.06 0.36
7 129.92 128.75 0.90
8 214.74 211.28 1.61
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Fig. 4 Quasi-static analysis model
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