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FE Analyses of the Compressive Characteristics of Carbon Fabric/Polymeric
Foam for Sandwich Structure
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ABSTRACT

In this paper, compressive characteristics of carbon fabric skin with polymeric foam core sandwich structure were
investigated by FE analyses and compressive tests of polyurethane foam were also conducted with respect to
temperature changes, which were determined by curing processes of epoxy or polyester resin to obtain mechanical
behaviour of polyurethane foam. FE analyses indicated variation of parameters with respect to manufacturing pressure,
which have comparatively massive effect upon mechanical properties of sandwich structures, i.e. wavelength as well as

crimp angle of carbon fabric.
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Fig. 1. Polyurethane specimen in heating chamber for
compressive test.
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Fig. 2. Polyurethane specimens: (a) Before test and
(b) after test at 80°C.
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Fig. 3. Stress-strain curves of polyurethane foam with
respect to temperature.
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Fig. 4. Schematic diagram for carbon fabric-
polyurethane foam sandwich structure.
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Table 1. Material properties
Carbon Polyurethane Rigid
Fabric foam platen
Modulus 70 GPa 21 MPa 210 GPa
Density | 1,800kg/m’ | 80kg/nT’ | 7,800 kg/m’
Yield stress N.A. 0.4 MPa N.A.
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Fig. 6. Deformation with respect to pressure.
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Fig. 7. Deformation with respect to pressure.
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Fig. 8. Wavelength with respect to pressure.
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