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Deformation and Fracture Analysis of Honeycomb Sandwich Composites under
Bending Loading

Hyoung-Gu Kim', Nak-Sam Choi "

ABSTRACT

The bending strength characteristics and local deformation behaviors of honeycomb sandwich composites were
investigated using three-point bending experiment and finite element simulation with a real mode! of honeycomb core.
Two kinds of cell sizes of honeycomb core, two kinds of skin layer thicknesses, perfect bonding specimen as well as
initial delamination specimen were used for analysis of stress and deformation behaviors of honeycomb sandwich beams.
Various failure modes such as skin layer yielding, interfacial delamination, core shear deformation and local buckling
were considered. Its simulation results were very comparable to the experimental ones. Consequently, cell size of
honeycomb core and skin layer thickness had dominant effects on the bending strength and deformation behaviors of
honeycomb sandwich composites. Specimens of large core cell size and thin skin layer showed that bending strength

decreased by 30~68%.
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Fig. 3 Schematic diagram of three-point bending test.
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Fig. 4 Analysis model for FEA simulation: (a) perfect bonding model,
(b) interface delamination model.
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Table 1 Material properties of components
. Young’s Poisson’s X
Material Modul us(GPa) Ratio(v) Yield Stress(MPa)
Composite skin 235 0.17 424£12.6
layer

Adhesive layer 34 0.34 282

Core layer 1.69x10 0.99 0.7+0.3

Al material 70 0.33 190

AR 2 e 3 $E Y ;oo WY AT

s)2sl7] flete] 48 fohas #d Tz ABAQUS
6.4-15 ©] 833l

Fig. 4& 3% ?:}L"?’:l dEe] 4ol | oy 2az AgH
A718 FUE F M BEE wEo] fites AEYe
Ag FYstlnh Fig 4a)E 84 I8 Yy R
Relol, Fig. 4(b)x E3AE 2 9 Z(composite skin layer)
7 37 3o F(honeycomb core layer) Abolel 30mmx*30mm

o] 7] ZZ+E-Y(initial del ammatlon)c’“’d’r 7hR &R
Edolty. 919 F 7HA RdelA sz moje AA &
AHreal geometry)ol ule} FA}sFgiT).
4ag 7 Zo Ay EAue
Uz mol Az 7AY BARS
B ikg AHREA SdAn 9%

Table 1o} vjelbAEl(8].
°U11?1 LF 2
1 7174 248 2

e

(o
G

ft

FRY e FYshe] ehela, 52 'u EECRIIE
EE S

fly

T3 A5 219 (composite skin layer)® % #-Z(adhesive

layer)& 884 &el= 2.2 (eight node solid element)., 31
7 Zof(honeycomb core)ts 48 % 4l
element)& AR8-3}3it).

Boog oﬂ X

D

8 2x(four nodes shell

ekl

A Q)

layer)< %'18-52 A A ks
2 7Mgsten e Ao #

(adhesive

O
Lt}

perfectly plastic behavior)2.
QAFE FA k] wWEol

2 7148k 0.1mme ¥

&m ey

|5 B A Wl S
& sApshlol,

lv\—dh(



SI% B 1 U 2005, 2 79 e B s AssA Baae) ¥wa 9 99 a4 33
1500 ~
e Cil size /6 1mm{Exp,)
800 T o el sizet/A imm(FES)
800 Cell size1/e-05mm{Exp.)
700 } & Cell sizel/E*0Smm{FEL)

=23

@)

400 N
2
300 e
200 P
100
i
0 5 10 15 20 25 30
Displacement{mn}
@ .
1080 Fig. 6 Local deformation behavior of HSC (cell size 1/87) with Imm
——Gell size 14 rara{Exp ) (a) and 0.5mm (b) in thickness of the skin layer under a
00 et Gl 3120445 el FEA) concentrated load of indenter.
800 F __ Gell sizet/40 Sraea{ Exp )
700 1 —o—Cell sizet/4%0 Sl FEA)
= 800
= 200
©
= 400 .
"
300 ey .
200 //yff/"/ﬂ//l
100 J»{fﬂ/) &=5 2rara L 0=15mm
0 @
0 & 10 1% 20 25 30
Displacemenst{mny
)
Fig. 5 Load-displacement curves of HSC with cell size of l/8”(u) and

1/4"(b) obtained by experiment and FEA under bending load.
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