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ABSTRACT

In this study, a seat cross member was fabricated by optimizing the resin transfer molding processing of
CFRP (Carbon Fiber Reinforced Plastics) materials. This seat cross member is used in automotive underbody
parts and provides side impact support. The seat cross was manufactured via vacuum resin transfer molding. The
process included 1min of resin injection, 8 mins of heating, and 1 min of cooling, for a total molding time
of 10mins. Tensile test results showed an average breaking load of 21.50kN, a tensile strength of 404 MPa, and
an elastic modulus of 46.2 GPa. As a result, the CFRP seat cross provides the same strength as a similar steel

part, but weighs 42% less.

Key Words : CFRP(Carbon Fiber Reinforced Plastic), Automobile Part(At&X} FE), Seat Cross(AlEIZA),
Light Weight(Z &=}, Vacuum Resin Transfer Molding Process(XSTX|FUAMEHSH)
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Fig. 1 Schematic drawings of seat cross part
considered CFRP composite property
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Fig. 2 Schematic forming diagram fabricated by
vacuum resin transfer molding process
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Table 1 Mechanical characteristics of carbon fiber

Tensile  Tensile
strength modulus  Strain
(MPa) (GPa)

Filament

Densit .
CISIY diameter

4900 230 2.1  180g/em’ 7um

Table 2 Material property of epoxy resin

Maxing ratio
Part Part Lab shear Creep
System ba}rl l:y strength |deformation
weight | volume (MPa) (MPa)
KER9500
 KCA9510 100:39 | 100:45 | 80~95 135~150
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Fig. 3 Tensile test machine and dimension of CFRP
specimen
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Fig. 4 Measuring point of dimensional precision in
seat cross part
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Fig. 5 Seat cross part manufactured by CFRP
composite according to resin flow
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Fig. 6 Result of strain rate

Table 3 Result of tensile test

No Width  Thickness Strength ~ Modulus
[mm] [mm] [MPa] [GPa]
1 25.06 2.076 425 48.3
2 24.88 2.068 408 46.3
3 24.71 2.166 384 44.9
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Table 4 Shape results of seat cross part

Meas:u-rlng Tolerance Results value Evaluation

position

Cornerl +1.5 +2.3 NG
Flangel +1.0 0.8 OK
Flange2 +1.0 0.7 OK
Flange3 +1.0 1.0 OK
Corner2 +1.5 +1.8 NG
Flange4 +1.0 0.8 OK
Flange5 +1.0 0.9 OK
Flange6 +1.0 1.0 OK
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