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ABSTRACT

Focusing on absorbed energy of a vehicle side frame
as compressive deformation occurs on frontal impact, an
improvement in energy absorptance and a weight
reduction of the structural components of a body by
filling urethane foam are performed. Especially, it was
found that it is possible to achieve approximate 30%
weight reduction by filling urethane foam and modifying
cross-section structures with insuring flexural rigidity and
absorbed energy equal to a body frames. At the same
time efforts were also made to construct CAE technology
that enables to investigate a lightweight body frame
structure filled with plastic foam. Concretely, the
difference in absorbed energy between CAE simulations
and actual tests with an actual hybrid frame unit
consisting of aluminum piping (shell element) filled with
urethane foam (solid element) was approximately 10%
under the condition of 50% compressive deformation or
more.
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Fig. 5 Plastic foam test piece and compression test
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Table 1  Section form for supplied test pipes
1. Aluminum pipe
®-a ®-b @-a @-b ®-a 3-b
$60-12 $50-t2 ¢ 50-t3
Foamfiled | ¢80 | Foamfiled | ©502 | Foamfilled | #50-3
2. Aluminum dual pipe
@-a @-b ®-a ®-b
$60-12/640-t1 ¢ 60-t2/$40-t1 55-2/940-12 $55-2/40-12
Foam filled Foam filled

3. Aluminum hexagon pipe
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Fig. 6 Compression test result of plastic foam
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Fig. 7 Axial compression test result
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Fig. 11 Test result of compression and bending test

Fig. 13 Compressed deformation shape
of plastic foam
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Fig. 16 Compressed deformation shape
of aluminum pipe
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Fig. 19 Compressed deformation shape of hybrid
structure
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