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Effect of Bonding Surface Laser Patterns on Interfacial Toughness
of GFRP/AI Composite
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'Corresponding Author Abstract : Fiber-metal laminates (FMLs) and polymer matrix composites (PMCs) are
Oh Heon Kwon formed in various ways. In particular, FMLs in which aluminum is laminated as a reinforced
Tel : +82-51-629-6469 layer are widely used. Also, glass fiber-reinforced plastics (GFRPs) are generally applied as
E-mail : kwon@pknu.ac.kr fiber laminates. The bonding interface layer between the aluminum and fiber laminate

exhibits low strength when subjected to hot press fabrication in the event of delamination
Received : January 17,2023 fracture at the interface. This study presents a simple method for strengthening the
Revised : March 6, 2023 interface bonding between the aluminum metal and GFRP layer of FML composites. The
Accepted : April 19, 2023 surfaces of the aluminum interface layer are engraved with three kinds of patterns by using

the laser machine before the hot press works. Furthermore, the effect of the laser patterns
on the interfacial toughness is investigated. The interfacial toughness was evaluated by the
energy release rate (G) using an asymmetric double cantilever bending specimen (ADCB).
From the experimental results, it was shown that the strip type pattern (STP) has the most
proper pattern shape in GFRP/Al FML composites. Therefore, this will be considered a
useful method for the safety assessment of FML composite structures.
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Fig. 1. A geometry of an asymmetric DCB specimen,
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Fig. 3. Pattern photograph of the aluminum surface and depth
of pattern using a laser engraving machine before fracture
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Fig. 4. Pattern photograph of aluminum side after fracture by
SEM,
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Fig. 7. Variation of the crack extension length by laser pattern
types under the ADCB test,
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