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Abstract

Due to environmental problem for reduction in fuel consumption, vehicle emission and etc., many
automotive makers are trying to reduce the weight of the vehicle. The most effective way to reduce
the weight of vehicle is to use lighter materials, aluminum, plastics. Aluminum Space Frame has many
advantages in weight reduction, body stiffness, ease of model change and so on. So, most of
automotive manufacturers are attempting to develope Aluminum Space Frame body.

For these reasons, we have developed Aluminum Intensive Vehicle based on steel monocoque body
with Hyundai Motor Company. We achieved about 30% weight reduction, the stiffness of our model
was higher than that of conventional steel monocoque body. In this paper, with optimization using
FEM analysis, we could get more weight reduction and body stiffness increase. In the long run, we
analyzed by means of simulation using PAM-CRASH to evaluate crush and crash characteristic of
Aluminum Intensive Vehicle in comparison to steel monocoque automotive.
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Table 1 Material properties applied to Aluminum Intensive Vehicle

Material ElaSti(CGggdumS &Tﬁ) (K/[Tp; D(Zr/f;%y Polssars | parts

A6061-T6 705 310 275 27 0.33 Flame

A5032-T4 705 285 130 2.7 0.33 Sheet
ACACH 705 275 207 27 0.33 Cast node
SMC 100 62 50 15 035 | Outer panel
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AIV BIW model for static crush ainalysis
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Table 2 Comparison of body weight and

stiffness
Steel AlIV Initial | Optimized
Base Model] Model Model
Weight (kg) | 262.38 196.00 180.30
Bending
. 160 130 129
Stiffness(%)
Torsion
. 100 106.3 105.1
Stiffness(%o)
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Fig. 3 Comparison of rigid wall force
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Fig. 9 Occupant behavior analysis in sled test
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