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Bondability of Metal to Wood Joints IL."
Improvement of the water resistance of

epoxy resin in metal-wood joints*!

Atsuko SaN0*2, Ciprian PIRvU*?, Masaaki YAMADA*?
Kinji Tak1*? and Hiroaki YOSHIDA*?

To improve the water resistance of metal to wood glued joints, the effect of a waterproofing
treatment was investigated, using epoxy resin adhesives that cure at room temperature. In the case
of metal to wood joints, water penetrated the wood and the glue-line. It was impossible to inhibit
water penetration even for the specimens previously covered with sealant or staining oil, probably
because the water-repellent cover was insufficient. When an isocyanate compound was used as a
primer to retard the water penetration of the epoxy glue-line, not only the dry bond strength but also
the wet bond strength improved to a certain extent.

A multiple glue-line system, which tries to prevent the penetration of water into the epoxy
glue-line, using a phenol formaldehyde (PF) resin sheet between the metal and the wood, was
designed. In this case, a resorcinol formaldehyde adhesive was used for gluing the PF resin sheet and
the wood, and an epoxy resin adhesive was used for gluing the PF resin sheet and the metal. The
results after water-soaking and cyclic vacuum pressure soaking-drying (VPSD) test showed approxi-
mately the same bond strength as compared with the normal state. Thickness of the PF resin sheet
and the applied gluing pressure had little effect on improvement of performance. On the basis of
results obtained for water penetrability of PF resin sheet, it is concluded that water absorption of the
epoxy glue-line was delayed by the PF resin sheet layer.

Keywords : metal-wood joint, water resistance, epoxy resin, PF resin sheet.
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Fig.3. Diagram of multiple glue-line system. To7z0
Table 1. Specimens for tests.
Types Materials Waterproof treatments N of specinens
LVL* Metal Achesives Seal  Primer  PF resin sheet
Untreated Douglasfir ~ Sandblasted stainless steel Epoxy resip (100/100)** - - - 15
Douglas-fir Stainless steel Epoxy resin (100/50)** - — -
Sealant Douglasfir ~ Sandblasted stainless steel Epoxy resin (100/100)** 0 - 15
Staining oil ~ Douglasfir ~ Sandblasted stainless steel Epoxy resin (100/100)** 6] - -
Primer Douglasfir Stainless steel Epoxy resin (100/50)** - 0] -
PF sheet Douglas-fir Stainless steel Epoxy resin (100/50)**, Resorcinolresin — - 0 9%

* Douglas-fir ; Pseudotsuga menziesii Franco
** This is the ratio of curing agent to base resin.
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Fig. 4. Effects of sealed area on bond strength after

24 hr water-soaking.
Notes: Sealant I-II: See Fig. 2.
——: Average * one standard deviation.
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Note: +——: Average * one standard deviation.

Table 2. Changes of water absorption of LVLs.

Water-repellent Water uptake (%)

treatment Water-soaking® VPS®
Untreated 27 87
Staining oil 19 83

2 Soaking in water at room temperature for 24 hours.

® Soaking in water at room temperature and two
cycles of vacuum treatment (635 mmHg for 5 min-
utes) and pressure treatment (5.2+0.5 kgf/cm? for
1 hour) and finally 24 hours drying (40+3°C).
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