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A Study of Vehicle Structure Analysis

AT AR - AN
J.W.Lee, Y.H. Cho‘, K. H. Park

Abstract

This paper presents structural analyses performed on the white body of vehicle using
the most competitive analyzer, Finite Element Method, and attempts to obtain design criteria

of body.

By applying the substructure and restart technique to structural model, computation

time is reduced.

The synthetic processing from modelling to graphic visualization is accomplished by
several subprograms, viz., various pre-post processors. On the basis of home-made vehicle
modeling, typical cases of accident and service load is analyzed and discussed.

The results obtained will guide the designer to design the structure optimally.
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Table2. SIE=Z

SYMMETRIC BOUNDARY CONDITIONS

1. H-point beaming
3340 N vertical at B-pillar, deflection at
B-pillar less than 0. 102cm
2. Rear beaming
1110 N vertical at rear bumper, deflection
at rear bumper less than 0. 645cm
3. Front bumper
33400 N rearward at front bumper
4. 3g bump both front wheels
10030 N front wheel, 3800 N rear wheel
- 5. Rear bumper
31200 N forward at rear bumper
6. Roof loading
4450 N downward at top of A-pillar
7. Cowl leading
4450 N rearward at outside edge of cowl
8. 3g bump both rear wheels
3440 N front wheel, 11550 N rear wheel
9. 2g panic brake
9700 N rearward, 6140 N up at front
wheel
4930 N rearward, 1180 N up at rear

wheel

ASYMMETRIC BOUNDARY CONDITIONS

1. Torsional stiffness
1110 N vertical at rear wheel, deflection

at rear wheel less than 0. 165cm

COMBINED LOADING

1. 3g bump one front wheel

2. 3g bump one rear wheel
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Fig. 4. Perspective view of geometric model
(Without hidden line removal)

Fig. 7. Deformed shape
3G-Bump front wheels (Scale factor =30)

Fig. 5. Perspective view of geometric model

shrink factor=0. 2
Element connectivity checking.

Fig. 8. Deformed shape (Side view)
H-Point beaming (Scale factor =300)

Fig. 6. Undeformed shape.

Fig. 9. Deformed shape (Side view)
Roof loading (Scale factor =100)



Fig. 10. Stress contour (Equi-Stress lines)
Roof loading (Front)
Range (0.001 to 3.0), Div. =10

Fig. 11, Stress contour (Equi-Stress lines)
H-Point beaming (Floor)
Range (0. 001 to 1.000), Div. =10.

Fig. 12. Stress contour {Equi-stress lines)
3G-Bump. front wheels
Range (0.1 to 15.0), Div. =10.
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Fig. 13, Stress contour (Equi- Stress lines)
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