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Abstract

The hybrid composite material (AVGFRP laminates) are applied to the fuselage and wing in a
aircraft. Therefore, AVGFRP laminates suffer from the cyclic bending moments. This study was to
evaluate the effect of fiber stacking angle on the fatigue crack propagation and delamination behavior
using the relationship between crack growth rate (da/dN) and stress intensity factor range (J/K) in
AVGFRP laminates under cyclic bending moment. The variable delamination growth behavior in case of
three different type of fiber orientations, i.e., [AV0/Al], [AV+45/Al] and [A/90,/Al] at the interface of Al
layer and glass fiber layer was measured by ultrasonic C-scan images. As results of this study, It represent
that the delamination shape should turns out to have more effective characteristics on the fiber stacking angle.
The extension of the delamination zone in case of [Al/+45/Al] and [Al/90,/Al] were not formed along the
fatigue crack profile. The shape of delamination zone depend on fiber stacking angle and the variable type
with the delamination contour decreased non-linearly toward the crack tip at the Al layer.
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Table 1 Mechanical properties of S-glass fiber

Fiber |Ultimate tensile Tensite Tensile {Ii)enszty
type | strength (MPa) modulus | strain 1o (glent)
Y & (GPa) | failure (%) 8

S-glass } 4600 86 53 2.55

Table 2 Mechanical properties of A15052
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Alfoy ITCHS((!;I ;trength} (0.2% offset) Th(ﬁ);:x;ess
a) (MPa) )
Al5052 283 228 8.5
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Fig. 1 AVGFRP laminates specimen and three
different laminate configurations
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Fig. 5 Ultrasonic C-scan image of the delamination type on three different fiber orientations, i.e., [AL/02/A]],
[Al/+45,/A1] and [AV/90,/Al] in AVGFRP laminates under cyclic bending moment
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