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A novel method for permanent bonding of synthetic textiles to polyurethane by
industrial vacuum plasma
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Most synthetic textiles such as Polyamide (PA), Polyester (PES) etc. have low surface

free energy and lack of polar functional groups on their surface, resulting in inherently

poor adhesion properties. In this study, an industrial low pressure plasma reactor

(volume: 11 m

3

 and working width: 1600 mm) have been employed to obtain strong

and permanent adhesion of synthetic textiles to polyurethane (PU) film aiming to

produce high performance composite materials for aerospace applications. The

adhesion strength between PU film and plasma-treated textile surfaces were

measured by assessing fracture tensile strengths using pull-off test [1]. Changes in

surface behavior such as surface free energy, wettability and adhesion with test-ink

were also characterized. The adhesion strength of the laminated composite was

further investigated in different conditions. Depending on the process gas used, a

significant surface modification of textiles was obtained using low pressure plasmas.

The functionalized surface is then reacted with commercial silane coupling agents.

The presence of amino functional groups of the coated surface was traced by dyeing

with acid dyes [2]. Plasma coating was required in order to activate (radical formation)

and to incorporate specific functional groups on the inert textile surfaces. Additionally

post-treatment improves the ageing performance of the plasma coating. A longer

testing period up to 20 months confirmed the permanency and stability of the

laminate. The interlayers of controlled physico-chemical properties such as surface

cleaning, mechanical interlocking, the increase of inter-diffusion and the polar

interaction at the interface may be considered as the mechanisms for the extremely

high adhesion.
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