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The Relationship between Fiber Stacking Angle and Delamination Growth of the Hybrid
Composite Material on an Aircraft Main Wing

S. H. Song(Mechanical Eng. Dept., Korea Univ.), C. W. Kim(Research Institute of Eng & Tech. Korea Univ.),
T.S.Kim’, J. W. Hwang (Mechanical. Eng. Dept. Graduate School Korea Univ.)

ABSTRACT

The main object of this study was evaluated by the delamination damage for fiber stacking angle. Therefore, this work
need to compare the shape of delamination for a different fiber stacking angle. So this study uses a method of fatigue test
which was created [0],,[+45],,[90],. The extension of the delamination zone formed between aluminium alloy and glass fiber
—adhesive layer were measured by an ultrasonic C-scan image. As a resuit, the shapes of delamination zone don’t depend
upon the crack propagation. We could know that the delamination zone grew interaction between stress flow of fiber layer
and crack driving force. Hence, the existing study were applied to the stress transfer, fiber bridging effect, delaminantion
growth rate should need to the develop useful factor because of change of fiber stacking angle.
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Table 1 Mechanical properties of S-glass fiber

Tensile Tensile

Fiber
type

Density
(g/em)

Ultimate tensile
strength (Mpa)

strain to
failure (%)

modulus
(Gpa)
86

-

4600 5.3 2.55

S-glass

Table 2 Mechanical properties of A15052

Thickness

(mm)

Tensile strength
(Mpa)

Yielding strength

All
o (0.2% offset)

S-glass 4600 86

Rolling direction
of Al-alloy layer

Fiber orientation

Aluminium Layer

Fi Ls
ber Layer ©: Fiber Stacking angle

(a) Schematic of a AVYGFRP laminate and Fiber
stacking angle
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(b) Geometry of specimen (unit : mm)

Fig. 1 Fiber stacking angle and geometry of specimen
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Fig. 2 Influence of the fiber stacking angle on the Fatigue
life in AI/GFRP laminate under cyclic bending
moment at 4..9N-m
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Fig. 3 Delaminaton area growth as a fiber stacking angle
under cyclic bending moment at 4.9N-m
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(b) -45 fiber staking angle

Fig. 4 Changing a crack propagation path as a fiber
stacking angle

)
X

4 ox
o o

e o £
M2 oY X ofi oX

X

1o

It

)

of o rlo
o

e

o
=
o

_i

ol

IR
ug

i

off it 2 o o ¥ I
2

Uodr X o

[+
[

Aol ol
o}x|7] W&o FLo
ey #FFS 1S
g7b waEtA sla Aol
stHAl #gol Fak dEFH ‘)F
goh epRAH R 450 9 4
AR AP SHAG WiFo]
A 2 2% o17) wEel Fig. 4b) BEl

. BEARE Sl mis)
9 AAY gkt A 5191
e A5 BE

e

o M
Q?lr“

S
19
z

rir

£

>
g

-

o

ofj

[¢]
oo o

ok If

o2

o o
o fu

|

r
LTI e - C U M S

N

fr e

B ox
o

o
_wg
n2
e~
of¢ £ &R W

mlo

el o

otk

¢

»
ok
fo

nz
rlo
O I‘N'
- N
- ox

o

ol
ok
e

—_

b akol *1‘ o}ﬂl HHEJ@-W
7170 Z@7) WEols.
L£A71A "ok o ()%
B¥E @ (9 ¢
vEbdch o] 3¢

> ol

v

b

i3

oz

Al

‘r_&g*

:i‘mﬂ;io
1“
B

7

ke

o
{

o

2y b 2 A ae 8 O X o o2
(e

ol o, X W ox

Z ale e rlo

oft
+

~
v

o S 4

1o
ol
=
Siid
X

offl



delumination
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Fig. 5 Scan image of the delamination zone as a fiber stacking angle
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