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Application of Radio Frequency Heating

to Wood Bonding with Aqueous Vinyl

Polymer Solution-Isocyanate Adhesives '
Bond quality of four API adhesives*?

Kinji TAKI*® and Yoshiyasu YAMAGISHI*?

The application of four aqueous vinyl polymer solution-isocyanate (API-resin) adhesives (Koyo
Sangyo Co.) to wood bonding with radio frequency (RF) heating was examined. Two diffrent types
of cure systems, that is, room-temperature-cure type (Resins A and B) and heat-cure type (Resins
C and D) were used. However, all of these adhesives can be used with both cure systems.

Two-ply lumber (red meranti, Shorea spp.) was bonded with either RF-through heating or room
—temperature curing. The bond quality of these laminates was evaluated with the compression-shear
test specified in the Japan Agricultural Standard for laminated lumber.

Before actually bonding the wood, dynamic viscoelastic measurements of cured adhesive films
were conducted with a Vibron DDV-II (Toyo Baldwin Co.) to clarify the effects of the viscoelastic
behaviors to gluing conditions such as the prepress time prior to RF charging and the time of press
releasing after the cessation of RF heating.

All adhesives tested were not made specially for RF heating use, but can be used with this system
without any trouble. Except for Resin C, the bond quality of RF heated joints were not as good
as those obtained with room-temperature-cured joints. However, when a large amount of iso-
cyanate compound was added, RF joints had a good bond quality although the use of much
isocyanate compound was not economical because of its high cost.

According to viscoelastic measurements of cured base-emulsion films without isocyanate
compound as a cross-linker, it was found that heat-cure type adhesives contained considerably less
poly vinyl alcohol than room-temperature-cure type adhesives. However, when isocyanate com-
pound was added to base emulsions, all cured adhesive films had a similar viscoelastic behavior
over a wide range of temperatures (—50 °C to 150 °C), and Resin C seemed to have a much greater
content of fillers than Resin D.

Prepress time prior to RF heating did not influence bond quality greatly, but time of press
releasing after cessation of RF heating had considerably influence because of the viscoelastic
properties of glue lines at elevated temperatures. Therefore, it is necessary to further investigate some
of the variables such as glue formulations and gluing conditions in the RF heating system.
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Table 1. Four API-resin adhesives.
~ |Commercial| Name of
Resin | pame | crosslinking Use
agent™®
Cold press;
A | KRTI00 | AE -y inated (hardwood)
Cold press;
B | KR120 AE laminated (softwood)

Heating, cold press,

KR .
¢ 3100A AF sliced veneer-plywood

Heating,

D | KR 6460 AHB
plywood

» main component; polymeric MDI (diphenyl
methane 4,4° diisocyanate).
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Fig. 1. Dynamic viscoelastic properties at 110 Hz of
Resin A adhesive films.
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Fig. 2. Dynamic viscoelastic properties at 110 Hz of
Resin C adhesive films.
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Fig. 3. Relationship between amounts of crosslink-
ing agent and bond quality by RF heating
and cold press.

Left : Resin A adhesive, right: Resin B ad-
hesive.
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Fig. 4. Relationship between amounts of crosslink-
ing agent and bond quality by RF heating
and cold press. Left: Resin C adhesive,
right : Resin D adhesive.
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Fig. 5. Relationship between prepress time prior to

RF heating and bond quality (Resin A
adhesive).
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Fig. 7. Relationship between press time after cessa-
tion of RF heating and bond quality (Resin
A adhesive).
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Fig. 8 Relationship between press time after cessa-
tion of RF heating and bond quality (Resin
C adhesive).
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