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A Study on Fracture Behaviors of Single-Edge-Notched
Glass Fiber’Aluminum Laminates Using Acoustic Emission

Sung-Choong Woo', Nak-Sam Choi™

ABSTRACT

Fracture behaviors of single-edge-notched monolithic aluminum plates and glass fiber/aluminum laminates
under tensile loadings have been studied using acoustic emission(AE) monitoring. AE signals from monolithic
aluminum could beclassified into two different types. For glass fiber/aluminum laminates, AE signals with high
amplitude and long duration were additionally confirmed on FFT frequency analysis, which corresponded to
macrocrack propagation and/or delamination. AE source location determined by signal arrival time showed the
zone of fracture. On the basis of the above AE analysis and fracture observation, characteristic features of
fracture processes of single-edge-notched glass fiber/aluminum laminates were elucidated according to different
fiber ply orientations and fiber/aluminum lay-up ratios.
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Fig. | Fabricated GFMLs and schematic of lay-up composition ratio.
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Fig. 3 Schematic diagram of tensile test and AE measurement system,
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Fig. 4 Schematic of single-edge-notched specimen and AE sensors

location. Right photo shows a magnified view of an initial
crack tip introduced by sharp razor blade.
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Fig. 5 Load-displacement, AE event-rate and crack growth photographs corresponding to each load level for a SEN monolithic aluminum specimen.

Dotted lines indicate boundaries of plastic defi tion zone

d the crack tip.
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Fig. 6 AE signals from monolithic Al : (a) typical waveforms of type 1 and type Il signals, (b) their comesponding FFT results, and (c) first peak

frequency variation with displacement.
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Fig. 7 Load-displacement, AE event rate and crack growth photographs corresponding to each load level for a SEN A GFML-UD specimen. Dotted
lines indicate boundaries of plastic deformation zone around the crack tip.
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Fig. 8 Optical microscopy observation of damages around the crack - . o .
tip of A-GFML-UD: (a) shear crack initiated to propagate Fig. 9 FFT result for representative AE signals occurred after Point A,

perpendicular to the initial notch tip, (b) magnified view of
area A in (a).
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