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USAGE OF POLYOLEFINES BASED HOT-MELTS FOR WOOD BONDING
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   During last 50-60 years the use of adhesives in the production of bonded-wood products has increased dramatically. Primarily thermosetting adhesives (based on phenol-formaldehyde, amino, epoxy, urea resins) and their modifications were used in the production of softwood plywood oriented strandboard and waterboard, but in the last years new sorts of adhesives, based on thermoplastic resins (so-called hot melts) like polyvinylacetate, ethylene vinylacetate copolymers (EVAC), polyvinylalcohol, polyamide, polyester, polyvinylurethane etc. were introduced in the wood bonding and processing industry [1]. Hot melt adhesives have become very popular in the last decade because they are convenient and satisfy environmental requirements. Hot melts are 100% solid thermoplastic compounds that contain neither organic solvent nor an aqueous carrier for the active adhesive components [1,2]. These adhesives are solids at room temperature, but they liquify when heated above the melting temperature at which they are applied. Hot melts bond and cool rapidly. The most popular polymer used as hot melt adhesive is EVAC which melts have good fluidity and polarity [2].
  In the present work the shear strength of three layer wood/polyolefines/wood systems joined as single lap joints was investigated. Birch veneer (1,5 mm thick) was chosen as a substrate. It was found that optimal technological parameters for producing three layers laminated systems (plywood) at 180°C were: pressure time 1-3 min (plus 3min preheating time) and pressure 5-10 MPa. All investigated systems exhibit relatively good shear strength values, which are higher than that for industrial produced plywood containing phenol-formaldehyde glue (3.5-5,0 MPa). Using interfacial modifiers it is possible to increase shear strength of specimens by 50% comparing to the initial strength values. High shear resistance is explained by high mechanical adhesion between hot melts and wood substrate. After prolonged moisture influence (70 days at relative air humidity 80 %) all investigated systems showed considerable (up to 25 %) increase of shear strength. It is possible to explain by swelling of birch veneer what promote additional interlockings and rub forces between hot-melt and substrate.
  The scanning electron microscopy studies of polymer surface layers  confirmed our assumptions. The wood was chemically etched away. From microscopic observation, we conclude that adhesive was pressed into wood surface for about 30-50μm depth which is in a good agreement with results obtained in [3]. Deeper pressing of polymer melt in birch wood substrate surface are observed for PPMA adhesive because this melt fluidity is better (MI=12,6 g/10min) than EVAC 12,6 % (MI=1,7 g/10min).
  Investigations of shear strength of single lap joints joined by hot-melts based on polyolefines showed that using these hot-melts adhesives a very good level of mechanical adhesion between wood veneers could be obtained. Mechanical adhesion also insures high water resistance of investigated adhesive joints and the used hot-melts could be used as adhesives for wood bonding in plywood industry.
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