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Fracture toughness of Wood-based composite boards in Opening Mode I
Variation of fracture toughness of wood-based composite boards
with moisture content
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ABSTRACT

The influence of contained water on the fracture toughness was investigated in three kinds
of fiberboards (insulationboard, MDF and hardboard). Moisture content of compact tension
specimens were varied by four methods;water-adsorption, water-absorption, water-desorption
and oven-drying. Fracture toughness of these specimens were measured by ASTM compact
tension test. The degree of decline of fracture toughness in water-adsorption were bigger than
those in water-absorption in insulationboards, but the differences were not observed in the de-
gree of decline of fracture toughness between in water-adsorption and in water-absorption in
hardboards. These can be explained by the differences of void volume of boards. While all
moisture contained in fiber-boards as bound water contributed to swelling of fiberboards in
water-adsorption, some moisture contained in pores of fiberboards as free water did not con-
tribute to swelling of fiberboards in water-absorption. As swelling of fiberboards in
water-adsorption was bigger than that in water-absorption, reductions of fracture toughness of
fiberboards in water-adsorption were bigger than those in water-absorption at the same mois-
ture content. Accordingly, the differences of the degree of decline of fracture toughness were
the biggest in insulationboards with large void volume. Fracture toughness of fiberboards were

the largest in air-dry moisture content.
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