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Studies on the Wood Gluing IV

On the Durability of PVA-modified
Urea Resin Adhesive
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Table 1 Properties of urea resin adhesive used in this experiment

Specific Viscosit . Solid |
. p y Pot 1life Water
Properties pH gé%‘glct;’ (pois/20°C) (min./20°C) 1 C‘"EEZ?t solibility
PVA-modified 6.8 1.23 45.6 53 73.2 good
unmodified 6.8 1.31 45.4 % 72.2 good
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Gluejuint  Strength

Exposure Cycles

PVA-modified urea resin adhesive

(Glue line thickness 60—100 ¢ «-+-+reeeee-- (A)
\Glue line thickness 320— 3701+ eeesseeeeee (©)
Unmodified urea resin adhesive
‘Glue line thickness 0—100 ¢ --+eeereeeeeees (B)
(Glue line thickness 320—370u:--exereeeeee (D)
Fig. 1 Transion of glue-joint strength of glued

woods which was glued with urea resin
adhesives and exposed to drying and
wetting cycle for five years.

Exposure condition was repeating cycle
in the drying and wetting process, which
consist of 2 weeks drying at 25°C and
339, relatine humidity and then 2 weeks
wetting at 25°C and 87% relatine humidity.
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Wood Failure (%)
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PVA-modified urea resin adhesive
(Glue line thickness 40— 100x «-+-vcveeeeeees (A)
Glueline thickness 320—370pu «+-r-reeeereees ©)
Unmodified urea resin adhesive
(Glue line thickness 60—100pu:--+-vreeveeee (B)
Glue line thickness 320—370usc-+veseeeeee (D)

Fig. 2 Transision of wood failure of glued wood

which was glued with urea resin adhesi-
ves and exposed to dryind and wetting
cycle for five years.
Exposure condition was repeating cycle in
the drying and wetting process, which con-
sist of 2 weeks drying at 25°C and 33%
relative humidity and then 2 weeks wetting
at 25°C and 87% relatiue humidity.
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Summary

It has been known from the previous paper that the polyvinyl alcohol-modified urea

resin adhesive has the gap-filling property.

In the present paper, the durability of the polyvinyl alcohol-modified urea resin
adhesive is discussed. Beech sapwood were glued with polyvinyl alcohol-modified urea
resin adhesive and unmodified urea resin adhesive. Glue-line thickness were regulated
in 60-100 microns and 320-370 microns thick. These glued woods were exposed for five
years to the repeating cycle consist of 2 weeks at 25°C and 33 percent relative humidity
and 2 weeks at 25°C and 87 percent relative humidity.

After 1-7, 9, 12, 16, 21, 39, 51 and 63 cycles were repeated, the block shear test was

carried out with respective sample blocks.

Transition of glue-joint strength and wood failure for five years is shown Fig.1 and

2.

The glue-joint strength and wood failure when polyvinyl alcohol-modified urea resin
adhesive was used were higher than those when the unmodified urea resin adhesive

was employed.

In all cases, the glue-joint strength and wood failure increased through 4-9 cycles,
and then they decreased along with exposure period.

Deterioration of polyvinyl alcohol-modified urea resin adhesive after 63 cycles was

remarkably less in conparison with that of unmodified urea resin adhesive.
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