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Bending Characteristics of Carbon Fabric/Polymeric Foam for Sandwich
Structures
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ABSTRACT

In this paper, a representative unit volume (RUV) model was employed to simulate thermoforming process of
carbon fabric-polymeric foam sandwich structures. Thermoforming simulations, which capture crimp angles and
amplitude changes of carbon fabric with respect to different types of foams under the operating pressure were
conducted with the help of RUV model. Changed shapes of tow structure after thermoforming were reflected in the two
dimensional model to determine mechanical properties of skin parts, i.e. carbon fabric composites after thermoforming.
Bending simulations with respect to different foam systems as well as different moduli of carbon fabric composites
were successfully carried out by using properties obtained from two-dimensional analyses.
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Fig. 1. The representative uml volume model.
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Fig. 2. Major tow parametres of plain weave fabric.
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Table 1. Material properties of various foams
Foam Density (kg/m:’) Modulus (MPa)
Polyurethane 80 21
HT50 54 30
PVC HT70 70 44
HT90 95 65
HT110 115 78
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Fig. 3. Stress-strain curves of polymeric foam at 123°C.
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Table 2. Parametre changes of carbon fabric by
thermoforming analyses

PU HT50 HT70 HT90 HTI110
pa A
o < -
.01 85 6.26  6.03 5.79
39Tt 6.0 5 3 7
2 Z(mm) 203.8 2023 2045 203.6 2034
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Fig. 5. Variation of in-plane moduli of carbon fabric w.r.t.
the core material system.
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Fig. 7. Bending behaviour of HT110 core-sandwich
structures w.r.t. different moduli of skin parts.
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