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A Study on the Micro-deformation of Plain Weave Carbon/Epoxy Composite-Polymer
Foam Sandwich Structures during Curing

Yong-Soo Kim', Seung-Hwan Chang”

ABSTRACT

Micro-tow deformation during forming of PVC foam-fabric composite sandwich structure is investigated to
find out the correlation between forming condition and material deformation. The foams used in this research
are PVC foams which have 4 different densities and the fabric composite is Carbon/epoxy prepreg which is
plain weave (3k) as a skin material. Tow parameters such as crimp angle and tow amplitude are measured
using microscope and a proper image tool and are compared with each other. In order to find out the effect of
foam deformation during forming on tow deformation the compressive tests of foams are performed in three
different environmental temperatures (25 C, 80 T and 125 ). The microscopic observation results show that
the micro tow deformations are quite different from each other with respect to the foam density and forming
pressure.
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Table 1 Material properties of various foams at room temperature

Compressive

Density ~ Relative Density
Foam [kg/m’] o) Modulus
m s,
[MPa]
HT50 54 0.036 30
HT70 70 0.050 44
PVC
HT90 95 0.064 65
HT110 115 0.079 78
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Fig. 7 Representative stress-strain relation of foams.

Table 2 Data from the compressive tests of foams at 125T

HT50 HT70 HT90 HT110
E,; [MPa] 424 6.53 5.19 7.13
E; [MPa] 0.27 0.18 0.22 0.18
E; [MPa] 1.05 1.06 112 1.02
E; [MPa] 2.08 1.86 228 1.77
& 0.04 0.05 0.08 0.06
& 0.52 047 0.49 0.44
& 0.63 0.56 0.58 0.54
oy [MPa] 0.17 0.34 039 0.44
o4 [MPa] 030 042 0.48 0.50
o [MPa] 0.42 0.52 0.59 0.60
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