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Bondability of Metal to Wood Joint

Bond quality of epoxy resin wood-adhesives
in metal-wood joints for structural use

Atsuko SANO*?, Hiroaki YosHIDA*?, Kinji TAk1*? and Chikako YAMADA*??

To make clear the bond quality of epoxy resin adhesives for structural use in metal-wood joints,
metal-metal and metal-wood single lap shear specimens were bonded after the application of
different surface treatments to metals. Bond quality tests were made on them, and visco-elastic
properties of cured resin films of these adhesives were measured.

In the case of metal-metal bonding, chemical degreasing remarkably improved both bond quality
in dry and wet uses, except metal processed specially with zinc, whose wet strength deteriorated
owing to easy penetration of water into the glueline because of the coarse surface.

In the case of the metal-wood bonding, wet strength was reduced considerably by the water-
soaking treatment, and the glueline was delaminated completely in 24 hours. Peak temperatures of
the loss modulus of the cured films soaked in water were shifted to the lower temperature region, but
recovered by a drying treatment, and the bond strength also recovered. It strongly suggests that
water penetration into the glueline remarkably reduces the bond quality in wet uses.

Keywords :  bondability, epoxy resin, visco-elastic property, surface treatment, metal-wood joint.
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Table 2. Metal plates and their surface treatments
for tests.

Codes Materials and surface treatments.

PS/S  Plain steel with sanding

PS Plain steel with chemical degreasing after
sanding

ZS Z-S treated steel with chemical degreasing

ZS/P  Z-S treated plated steel with chemical de-
greasing

SS Stainless steel with chemical degreasing
after sanding

Al Aluminum with chemical degreasing after
sanding
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Table 1. Adhesives for tests.

Base resins Curing agents Mixing ratios* Viscosities Typicial uses
Resin A Epoxy Polyamide amine 40 phr 10 poise Joints in wood structures
Resin B Modified epoxy ~ Modified polyamide amine 100 phr 600 poise  Bonding metals and woods

* This is the ratio of curing agent to base resin.
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Fig.1. Improvement effect of different surface Fig.2. Bond strength in metal-metal joints after

treatments on dry bond strength in metal-
metal joints (resin A).

Note: (—) shows the average values.

Codes: PS/S: Plain steel with sanding treatment.
PS: Plain steel with chemical degreasing
after sanding. ZS: Z-S treated steel with
chemical degreasing. ZS/P: Z-S treated
plated steel with chemical degreasing.
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cyclic water-soaking test (resin A).
Legend: @: Control, O: After 2 cycles of water-
soaking treatments. @ : After 5 cycles of
water-soaking treatments.
(—) shows the average values.
PS: Plain steel with chemical degreasing
after sanding. SS: Stainless steel with
chemical degreasing after sanding. AL:
Aluminum with chemical degreasing after
sanding.
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Fig.3. Dynamic visco-elastic properties of cured

resin A films by various curing tempera-

tures.

Legend: @: —20°C cure, O: 20°C cure, @: 60°C
cure.

Notes: E’: storage modulus, E” : loss modulus.
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Fig.5. Bond strength of plain steel-wood joints after
continuous water-soaking (resin B).
Note: (—) shows the average values.
Bond strength of Z-S treated metal-metal

joints after cyclic water soaking test (resin
A).

Legend: @: Control, O: After 2 cycles of water

soaking treatment.

(—) shows the average values.

PS: Plain steel with chemical degreasing
after sanding. ZS: Z-S treated steel with
chemical degreasing. ZS/P: Z-S treated
plating steel with chemical degreasing.
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Fig. 6. Adhered resin on the fractured surface of
metals in plain steel-wood joints after contin-
uous water-soakng (resin B).
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Fig. 7. Bond strength of wood-wood joint after con-

tinuous water-soaking (resin B).

Note: (-) shows the average values.
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Fig.8. Dynamic visco-elastic properties of cured

resin B films with various water-soaking

treatments.

Legend: @: Control, O: Water-soaking, @: Dry
after water-soaking.

Notes: E’: storage modulus, E” : loss modulus.
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Fig.9. Bond strength recovery by drying treatment

of plain steel-wood joint after water-
soaking treatment. (resin B)

Legend: @ : After water-soaking treatment, O:
After additional drying treatment.

Note: (—) shows the average values.
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