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ABSTRACT

A fundamental structural design consideration for a vehicle is the overall vibration characteristics in bending and
torsion. Vibration characteristics of a vehicle system are mainly influenced by dynamic stiffness of the vehicle body
structure and material and physical properties of the components attached to the vehicle body structure. The first
step in satisfying this requirement is to obtain a satisfactory dynamic model of the vehicle structure. In this paper,
modeling techniques of the vehicle components are presented and the effects of the vehicle components on the
vibration characteristics of the vehicle are investigated.
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Fig. 1 Finite element model of vehicle B.IL.W.
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Fig. 2 Local stiffness directions of windshield
adhesive

Table 2 Spring rates for windshield adhesive
Unit: (N/mm)/mm

cDirection b Ty ring, tate’
1 Shear stiffness 514
2 Compression stiffness 49.07
3 Tension stiffness 545

Table 3 Natural frequencies of vehicle
Unit: Hz, %
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N3703 NB355
L30327 R12 Model 2 20.8 318 415
jreyl
NTs A s Model 3 195 287 385
R12 Percent change -6.3 97 -712
N176
N6885 N8362
Front - Door Mid - Door
N8239 N8241 N3703 N8355
R13 R13
L30328
R12 -130533
N8OS NG885 N8362
Flap - RR Side - Window

Fig. 3 Modeling of doors and side windows
Fig. 4 1% vibration mode

Table 4 Natural frequencies of vehicle (torsional mode)
Unit: Hz, %
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Fig. 7 Change of natural frequencies
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Table 6 Strain energy distribution
Unit: %
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Fig. 8 Strain energy distribution of joints
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