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ABSTRACT

For enhancing productivity of glulam, high frequency (HF) curing technique was researched in this study. Heat en-
ergy is generated by electromagnetic energy dissipation when HF wave is applied to a dielectric material. Because both
lamina and adhesives have dielectric property, internal heat generation would be occurred when HF wave is applied to
glulam. Most room temperature setting adhesives such as phenol-resorcinol-formaldehyde (PRF) resin, which is popu-
larly used for manufacturing glulam, can be cured more quickly as temperature of adhesives increases. In this study,
dielectric properties of larch wood and PRF adhesives were experimentally evaluated, and the mechanism of HF heat-
ing, which induced the fast curing of glue layer in glulam, was theoretically analyzed.

Result of our experiments showed relative loss factor of PRF resin, which leads temperature increase, was higher
than that of larch wood. Also, it showed density and specific heat of PRF, which are resistance factors of temperature
increase, were higher than those of wood. It was expected that the heat generation in PRF resin by HF heating would
occur greater than in larch wood, because the ratio of relative loss factor to density and specific heat of PRF resin was
greater than that of larch wood. Through theoretical approach with the experimental results, the relative strengths of
ISM band HF eectric fields to achieve a target heating rate were estimated.
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T8 AGA A=

PD Power density (Wine)
d Distance between dectricd plates (m)
E Electric field strength (V/m)
f Frequency (Hz)

Relative Loss factor

™

Azo] ol o3t A 2= AsES 4 (2
of wet Wi, vjdH FUHAE A=t

9T _ PD/d 5

ot pc, @

T . Temperature (°O)

t ;. Time (9

o . Density (kg/m?)

C, : Specific heat (Jg°C)
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Electrode

Fig. 1. Schematic diagram of larch’'s HF dielectric
properties measurement.
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Fig. 2. Schematic diagram of PRFs HF dielectric

properties measurement.
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Fig. 3. Specific heat of specimens. (a) larch, (b)
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Table 1. Estimated relative strength of electric field
at each 1SV bands

Frequency (MHz)  Relative strength of electric field

13.56 1
27.12 0.71
40.68 0.58
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