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The Relationship between Gic and Adhesive Tensile Strength of Wood-Adhesive Joints.

Takumi HONDA

Summary . The correlation of fracture toughness of mode I (Gic) and adhesion strength (8) in
wood-adhesive joints using various APl adhesive was examined. The fracture of wood-adhesive
joints showed the which of viscoelastic behavior or quasi-elasticity behavior on the amount of the
crosslinking agent. Therefore, the amount of the crosslinking agent which shows maximum value
or minimum value is different in Gic and S.

Next, the relationship between S and Gic was examined on the case in which it was made to dete-
riorate under various environmental conditions. In the continual dipping test in cold water and hot
water, there was the high correlation between G and S. In the meantime, both correlation was not
clear in water resistant test and accelerated degradation test. The difference seems to occur in inter-
nal stress and degradation condition of the adhesive, because area and circumference length of the

bonded zone of test specimen effect on the water diffusion condition into the wood and adhesive.
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Table 1. Test conditions

Tests

Test procedures

I Normal test 58%RH 3 weeks
II Cold water soaking/dry test
M Cold water soaking/dry test
IV Hot water soaking/dry test
V Boil and dry test

—air dry
VI Boil and dry cycle test

58%RH 3 weeks—20°C cold water 6 hrs—>40°C 8 hrs dry—>air dry

58%RH 3 weeks— 20°C cold water 24 hrs—60 °C 24 hrs dry—air dry
58%RH 3 weeks—60°C hot water 3 hrs—60 °C 3 hrs dry—>air dry

58%RH 3 weeks— boiling water 5 hrs— 20 °C cold water 1 hr 60°C 20 hrs dry

58%RH 3 weeks— boiling water 4 hrs—60°C 20 hrs dry—boiling water 4 hrs

—60°C 2 hrs dry—air dry
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Fig.1 Ge vs shear strength of samples bonded with APl adhesive including
various amounts of crosslinking-agent (isocyanate) .
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Fig.2 G vs shear strength of samples bonded with APl adhesive with various

test conditions.
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Fig.3 Gi vs shear strength of samples bonded with
APl adhesive with various accelerated-aging
test.
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