R AR R 29

i 3C
stud = A5 71AH 4 A5 stuf A=A EFAR W
e A

AYF, Hept

2

Prediction of Mechanical Properties of Honeycomb Core Materials and Analysis of
Intedaminar Stress of Honeycomb Sandwich Composite Plate

Hyoung-Gu Kim', Nak-Sam Choi "

ABSTRACT

Honeycomb sandwich composite(HSC) structures have been widely used in aircraft and military industry
owing to their light weight and high stiffness. Mechanical properties of honeycomb core materials are needed
for accurate analysis of the sandwich composites. In this study, theoretical formula for effective elastic modulus
and Poisson's ratio of honeycomb core materials was established using an energy method considering the
bending, axial and shear deformations of honeycomb core walls. Finite-clement analysis results obtained by
using commercial FEA code, ABAQUS 6.3 were comparable to the theoretical ones. In addition, we performed
tensile test of HSC plates and analyzed deformation behaviors and interlaminar stresses through its FEA
simulation. An increased shear stress along the interface between surface and honeycomb core layers was
shown to be the main reason for interfacial delamination in HSC plate under tensile loading.
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Table 1 Material properties of components
. Young's Poisson’s . ’
Material Modulus(Gpa) Ratio(v) Yield Stress(MPa)
Composite skin 275 0.17 4245126
layer
Adhesive layer 34 0.34 28.2
Core layer 1.69x10™ 0.99 0.340.7
Al material 70 0.33 190
Perfect bonding specimen
Glass fabric ‘epoxy prepreg (eight layers)
\Honeycomb core A Al tab
(@)
Interface delamination specimen
Unit: mm

Teflon film
30

ST
30 100 30
(b)

Fig. 4 Schematic of (a) prefect bonding specimen and (b) interfice
delamination specimen.
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Fig. 5 Co-curing cycle for manufacturing.
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Fig. 6 Schematic diagram of experimental set-up.
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Table 2 Results of theoretical predictions and FEA for honeycomb materials

Poisson's ratio(v)

E«(Mpa) E,(Mpa) Ex(Gpa) v
FEA Theory FEA Theory FEA Theory FEA Theory
AL1/8°-5052-.0015 1491 1453 1488 1454 1.975 1.960 0.996 0.997
AL1/4°-5052-.0015 0.186 0.182  0.186 0.180 0.995 0.980 0.996 0.999
AL1/4 -5052-.003 1488 1453 1491 1.443 1.989 1.960 0.994 0.997
AL3/4 -5052-.003 0.0537 0.0538 0.0541 0.0537  0.683 0.653 0.988 0.999

Fig. 7 Longitudinal and transverse deformation of unit cell obtained by
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Fig. 8 Load-displacement curves obtained by experiment and FEA(cell
size:1/8", cell wall thickness: 0.0015").
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