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Prior to bonding Fibre Reinforced Plastics (FRP) it is preferential to expose the fibre

structure in order to facilitate the ingress of the bonding agent and thus achieve high

bond strengths. In many cases the removal of the matrix material from the composite

structure is achieved by mechanical ablation. This includes the use of techniques

such as grit-blasting with SiC or Al
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 particles, which also roughen the polymeric

matrix and may cause significant fibre damage. In this study the use of an air

atmospheric plasma treatment is investigated for the selective removal the upper

layer of epoxy matrix from a glass fibre reinforced composite. A key consideration with

this plasma treatment is to avoid any detrimental charring or burning affect to the

remaining epoxy as this will significantly reduce the adhesive bond strength.

The plasma ablations experiments were performed on 20 x 20 mm FRP samples

using a PlasmaTreat air atmospheric plasma system. The treatment parameters

varied were plasma cycle time (PCT), Voltage, plasma power, gas flow rate and

nozzle height. It was observed at higher PCT and Plasma Powers, the plasma

ablation process was aggressive and caused extensive charring and some fibre

damage, but over a certain range of PCT and Voltage values, controlled plasma

ablation was achieved. The absence of thermal damage was demonstrated using

reflectance FTIR. The rate of ablation was found to be in the range 20-100 μm/pass,

depending on the treatment conditions. Tensile testing of the bonded composites

showed that the controlled plasma ablation resulted in significantly higher bonding

strengths when compared to treatments in which thermal damage had occurred.

Higher tensile bonding strengths were also achieved compared with substrates which

had been ablated using Al

2

O

3

 powders. In conclusion, this research has shown that

air plasma jet ablation, if controlled, has the potential to be a viable alternative to the

conventional mechanical ablation process.
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