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Fracture Toughness and Water Resistivity of Double-Cantilever Beams,

Takumi HONDA

Summary | Double-cantilever beams {(DC) waere used to estimate the fracture toughness of wood adhesive joints.
Various adhesives were used for bonding the DCB specimens, and also the effects of a wet {reatment on the fracture
toughness G were investigated, No sericus change of G was observed to agueous polymer isocyanate (API)
adhesives, phenol-resorcinol formaldehyds (PIRIF) adhesives, which showed good water resistivity. Go of PRF
adhesive bonds were smaller than those with APJ adhesives, polyvinyl alcohal/isacyanete (PVA/I) adhesive, and
polyvinyl acetate/isocyanete (PVA /L) adhesive. Gic of PRIF adhesive bonds increased when adding a small amount
of PVA,
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Table. 1

Test conditions

Tests

Test procedures

1 Normal test 58% RH 3weeks

2 Cold water soaking/dry test 58% RH 3weeks=20°C cold water 6hrs=+407C 18hrs dry=bair dry
3 Cold water soaking/dry test 58% R 3weeks=20C cold water 24hrs=60°C 24hrs dry=»air dry

4 Hot water soaking/dry test

58% RH 3weeks=60C hot water 3hrs=60C 3hrs dry=bair dry

5 Boil and dry test 58% RH 3weeks™boiling water Shrs=207C cold water 1hr=»60C 20hrs dry
= air dry
6 Boil and dry cycle test 58% RH 3weeks=boiling water 4hrs=»60°C 20hrs dry=»boiling water 4hrs
= 60T 2hrs dry=pair dry
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Fig. 1. Sample geometry of doble cantilever beam.
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Fig. 2. Fracture toughness (G.) and wood failure (WF)

of DCB bonded with AP| - a adhesive.
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Fig. 3. Fracture toughness {Gi.c) and wood failure (WF)

of DCB bonded with AP| + b adhesive.
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Fig. 4. Fracture toughness (G.c) and wood failure (WF)

of DCB bonded with APl - ¢ adhesive,
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Fig. 5. Fracture toughness (G«) and wood faiture (WF?

of DCB bonded with AP| « d adhesive.
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Fig. 6. Fracture toughness (Ge) and wood failure (WF)
of DCB bonded with AP1 - e adhesive.
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Fig. 7. Fracture toughness {G)and wood failure (WF) of DCB
bonded with polyvinyl alcohol fisocyanate adhesive.
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Fig. 8. Fracture toughness (G,) and wood faiture (WF)of DCB
bonded with polyvinyl alcohol/ isocyanate adhesive.
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Fig. 9. Fracture toughness (G, }and wood failure (WF) of DCB
bonded with polyvinyl acetate/isocyanate adhesive.
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Fig.10. Fracture toughness (6. ) and wood failure (WF) of DCB
bonded with phenol-resorcinol formaldehyde resin adhesive.
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Fig.11. Effect of amount added PVA on Fracture toughness (G)and wood
failure (WF} of phenol-resorcinol formaldehyde resin adhesive bonds.
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Fig.12. Fracture toughness {Ge) and woad faifure (WF) of DCB
bonded with phenol-resorcinol formaldehydePVA (7 Bparts).
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Fig.13. Fracture toughness {Gx) and wood failure (WF) of DCB
bonded with phenol-resorcinel fermaldehydef VA (i5parts),
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