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A Study on Analysis of Mode 1 Interlaminar Fracture Toughness of Foam
Core Sandwich Structures

Se-Won Sohn*, Dong-Ahn Kwon**, and Sung-Hee Hong***

ABSTRACT

This paper was carried out to investigate the characteristics of interlaminar fracture toughness of foam core
sandwich structures under opening loading mode by using the double cantilever beam (DCB) specimens in
Carbon/Epoxy and foam core composites. Instead of using symmetric geometry of DCB specimen, non-symmetric
DCB specimen was used to calculate the interlaminar fracture toughness.

Three approaches for calculating the energy release rate( G;- ) were compared. Fracture toughness of foam

core sandwich structures by autoclave, vacuum bagging and hotpress were compared and analyzed. Experiment,
nonlinear beam bending, FEM method were performed. Suggested bonding surface compensation and equivalent
area inertia moment was used to calculate the energy release rate in nonlinear analytical result. The conclusions
among experimental, nonlinear analytical and FEM results was observed. The vacuum bagging method was shown

to be able to substitute method in stead of autoclave without serious loss of Mode 1 energy release rate( G ).
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Fig. 1 Large deflection of a cantilever beam
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Fig. 2 Deflection of foam core sandwich
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Fig. 3 Equivalent area inertia
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Fig. 4 Bonding surface compensation
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Fig. 5 Foam core sandwich DCB specimen
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Fig. 6 Schematic diagram for DCB test
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Table 1 Comparison of mechanical properties

Mechanical Vacuum
Autoclave . Hotpress
property bagging
E(GPa) 66.42 56.55 40.93
E-»(GPa) 66.42 56.55 40.93
G12(GPa) 4,352 3.602 2.962
Va2 0.05367 0.0689 0.0756
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Table 2 Mechanical properties of foam core material

Density 0.085 g/cn
Shear strength 0.9 MPa
E-modulus 52 MPa
Shear modulus 18 MPa
Maximum temp. 190°C
poisson's ratio 0.444

Table 3 Change of thickness & density in foam

core
Initial Deformed | Change of
thickness thickness density
Autoclave 10 mm 6.68 mm 0.13 g/an
vacwum |5 | 971 mm | 0.0875g/ar
bagging
Hotpress 10 mm 9.93 mm | 0.0856g/cw

Fig. 7 Solid modeling for DCB specimen of foam
core sandwich
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Fig. 14 Delamination surface of DCB specimens
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