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Abstract: Recently, the reduction of vehicle weight has been increasingly studied, in order to enhance the fuel
efficiency of passenger cars. In particular, the seat frame is being studied actively, owing to considerations of driver
safety from external impact damage. Therefore, this study focuses on high strength steel sheet (SPFC980)/polymer
heterojunction hybrid materials, and their performance in regards to impact energy absorption. The ratio of impact
energy absorption was observed to be relatively higher in the SPFC980/polymer hybrid materials under the impact load.
This was found by calculating the equivalent flexural rigidity, which is the bending effect, according to the Castigliano
theorem. An efficient wire-web structure was investigated through the simulation of different wire-web designs such as
triangular, rectangular, octagonal, and hexagonal structures. The hexagonal wire-web structure was shown to have the
least impact damage, according to the simulations. This study can be utilized for seat frame design for passengers'
safety, owing to efficient impact absorption.
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Fig. 1 Schematic configuration of impact test; (a) upper
part to collect impact energy data via photo
sensor, and (b) lower part to penetrate a specimen
of drop-down impact tester
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Fig. 2 Schematic configuration of specimen; (a) hetero-
junction sample of Resin/SPFC980, (b) hetero-
junction sample of Resin/Wire-webh/ SPFC980
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Fig. 3 Analysis of resin composition via energy
dispersive spectroscopy
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Fig. 4 Impact variation of specimens
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Fig. 5 Total impact energy absorption of SPFC980
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Fig. 6 Energy absorbing ratio and maximum deformation
after impact on metal/polymer materials
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Table 1 Maximum deformation, absorbed energy, and
absorbed energy ratio for various samples

imen Resin Resin Resin
Spec (1t)/SPFC980 | (2t)/SPFC980 | (3)/SPFCI80
Max.
deformation 3.45 mm 3.29 mm 2.86 mm
Absorbed 951 046 .49
energy
Absorbed 38.37% 38.69 % 385%
energy ratio
Resin Resin Resin
Specimen (2t)/Wire (2t)/Wire (3t)/Wire
Web/SPEC980 |web/SPFCI80 \web/SPFCI80
Max.
deformation 3.43 mm 3.5mm 3.2mm
Absorbed 1023 10.38J 10113
energy
Absorbed 33.9% 32.73% 34.48 %
energy ratio

* T Az SPFC980 sample: Max.deformation = 3.72 mm,
absorbed energy ratio = 32.34%

Table 2 Average deformation and impact energy
absorption for each sample group
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Fig. 7 Von-mises stress of interlaminar structural wire-
web after impact (unit: MPa)
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