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Abstract

The effects of laser irradiation surface pretreatments on the mode I fracture

toughness of adhesively bonded composite joints were evaluated. First, pulsed

CO2 laser irradiation was uniformly deployed on carbon fiber reinforced polymer

(CFRP) substrates. Next, double cantilever beam (DCB) tests were performed

to assess the effects of surface pretreatments on the mode I fracture toughness of

the adhesive joints. Then, a thoughtful combination of the proposed surface pre-

treatments was deployed to fabricate DCB specimens with patterned interfaces.

A wide range of techniques, including X-ray photoelectron spectroscopy (XPS),

contact profilometry, and optical and scanning electron microscopy (SEM) were

used to ascertain the effects of all investigated surface pretreatments. It is shown

that patterning promoted damage mechanisms that were not observed in the

uniformly treated interfaces, resulting in an effective fracture toughness well

above that predicted by a classical rule of mixture.
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