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Toughness of Glassfiber Reinforced Laminated Veneer Lumber Bonded
with Phenol Resorcinol Formaldehyde Resin Adhesive

Takumi HONDA

Summary : Fiber-reinforced laminated veneer lumbers (LVL) composed of veneer and glassfiber cloth

of different inserted forms and positions were manufactured with phenol resorcinol formaldehyde

resin and their toughness were investigated. The effects of reinfocing insert orientations, positions
and nembers of clothes on the absorbed energy in impact bending, the interlaminar shear strength
and the work to maximum load in bending of fiber-reinforced LVL were discussed.

The results are summarized as follows:

1) Inserting the fiber cloth with 0" orientations near both surfaces was very advantageous for the
absorbed energy in impact bending in the flatwise.

2) The interlaminar shear strength in the flatwise of fiber-reinforced depends on the positions of the
reinforcing layers but not on the reinforcement orientation. Reinforcing layer are placed most ad-
vantageously on or near both surfaces for improving the interlaminar shear strength in the
flatwise.

3) The work to maximum load in bending of fiber-reinforced depends on the positions of the rein-
forcing layers but not on the reinforcement orientation. Reinforcing layer are placed most
advantageously on both surfaces for improving the work to maximum load in bending.

4) When fiber cloth placed at a 0" orientation in the gluelines nearest to surfaces, the toughness in

the flatwise increased with increasing numbers of clothes.
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Fig. 1 Fiber cloth inserted forms and compositions
of fiber-reinforced 6-ply LVL.
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Fig.2 Shape and dimensions of Charpy test(a) and
ILSS (interlaminar shear strength) test(b).
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Fig. 3 Effects of inserted forms and positions of reinforcing
cloth on absorbed energy in impact bending.
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Fig.4 Effects of inserted forms and positions of reinforcing
cloth on absorbed energy in impact bending.
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Fig.5 Effects of inserted forms and positions of reinforcing
cloth on interlaminar shear strength.
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Fig.6 Effects of inserted forms and positions of reinforcing
cloth on interlaminar shear strength.
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Fig. 7 Effects of inserted forms and positions of reinforcing
cloth on work to maximum load in bending.
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Fig.8 Effects of volume fraction of reinforcing cloth
on absorbed energy in impact bending.
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Fig. 9 Effects of volume fraction of reinforcing cloth
on absorbed energy in impact bending.
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Fig.10 Effects of volume fraction of reinforcing
cloth on interlaminar shear strength.
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Fig. 11 Effects of volume fraction of reinforcing
cloth on interlaminar shear strength.
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Fig. 12 Effects of volume fraction of reinforcing cloth
on work to maximum load in bending.
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