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ARATION OF POPLAR WOOD PLASTIC REINFORCED COMPOSITES
INFLUENCE OF TENSION AND NORMAL WOOD FIBRES ON
DEFIBRIZATION AND MECHANICAL PROPERTIES
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Introduction

Wood Polymer Composites (WPCs) are mixtures of a polymer matrix with a wood filler fraction, like sawdust. However, the reinforcement given to
the matrix is negligible in almost every end-use product. The biological and mechanical properties of tension wood* are currently explored, notably in
poplar?, and may lead to WPC with enhanced mechanical properties. In this study, we focused on mechanical properties of composites made of
PolyCaproLactone (PCL) filled with 20%w Normal Wood (NW) or Tension Wood (TW) fraction, either in a sawdust condition (fibre bundles) or fibre units
Individualized thanks to a thermochemical treatment (Kraft pulping). We also studied fibres characteristics such as aspect ratio (L/D for

Length/Diameter) and the surface free energy that modulates the adhesion with the matrix. Finally, we used the Hirsch Model to estimate the Intrinsic
Young's Modulus of the fibres in composites, which can not be determined experimentally.

Experimental

-Fibres: Poplar Normal Wood (NW) and Tension Wood (TW).

-Matrix: PolyCaproLactone (PCL) was selected to ensure a satisfactory compatibility with the hydrophilic fibres.

-Process: Fibre bundles (sawdust obtained from dry-grinding) or individualized fibres (Kraft pulped) were mixed (20%w) with PCL using a laboratory
scale single screw extruder. The extruded compound produced has been then injected into standard dumbbell specimens.

-Characterizations: Tensile properties In uniaxial extension were measured on PCL/Wood fillers (sawdust or individualized) dumbbell specimens;
Inverse Gas Chromatography was only done on sawdust samples, the Kraft pulping method preventing reliable measurement on individualized fibres.
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Conclusions

The main factor explaining the higher Young’s modulus and Stress at break (Fig. 1) brought by TW is its aspect ratio (L/D)* which is twice as high
as the one of NW (Table 1). TW sawdust tends to be more fibrous whereas NW tends to be more powdery (in accordance with SEM observations,

Fig. 2), suggesting a different defibrization mechanism or rupture pathway. Regarding the surface properties of sawdust samples, no differences that
could suggest a better adhesion of TW with the matrix were determined (neither by measuring the dispersive surface energy by IGC Fig.3, nor by
observing the breaking patterns on SEM, Fig. 2). Finally, the results obtained from modeling (Hirsch model) show that bundles of fibres have a better
Intrinsic Young’'s Modulus (Fig. 4) in composites compared to individualized fibres, moreover TW bundles seem to be higher than NW bundles. This Is
arguably a second factor, with the higher L/D ratio aforementioned, explaining the reinforcement observed in WPC made of TW sawdust.
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