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Fig. 1 The apparatus for measurement of the dielectric properties
A : Kklystron source B : klystron C : frequency meter
D : wave guide E : cavity resonator F : crystal
G : Q indicator
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Fig. 2 The dynamic rigidity G’ and the internal friction tand in process of formation of
the polyurethane resin layer on wood
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Fig. 3 The dynamic rigidity G’ and the logarithmic decrement 2 in process of formation
of the polyurethane resin layer on wood
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Fig. 4 The dynamic rigidity G’ and the logarithmic decrement 2 in process of formation
of the polyurethane resin layer on wood
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Fig. 5 The dynamic rigidity G’ and the logarithmic decrement 2 in process of formation
of the polyurethane resin layer on wood
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Fig. 6 The dynamic rigidity G’ and the logarithmic decrement 2 in process of formation
of the polyurethane resin layer on wood
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Fig. 7 The internal stress arising during formation of polyurethane resin layer on wood
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Fig. 8 The dielectric constant &/, the dielectric loss ¢’ and the loss tangent
tan § in process of formation of the polyurethane resin layer on wood
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Fig. 11 The dynamic rigidity G’ in process of formation of the resin
layer on wood
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Summary

In this paper the changes of internal stressss, dynamic viscoelasticity and dielectric
properties in process of curing of polyurethane resin layer on wood were investigated
and the following results were obtained.

(1) When the resin was applied to a surface of the wood specimen, the specimen
concaved on coated side. This seemed to be resulted from the thixotropic property
of the resin. Then the specimen became convex on coated side because of swelling of
wood due to penetration of the resin into wood. As the resin set, the deflection of the
specimen decreased. From the deflection the internal stresses ¢ were able to calculated
by use of the equation (1). The development of the stresses was shown in Fig. 7.

(2) The dynamic properties of wood coated with the resin were measured by the
method of damped free torsional vibration. The modulus of dynamic rigidity G’
and the internal friction tang were calculated from equations (2) and (3). In the
experiment at 20°C and 45% R. H. tan¢d had two peaks as shown in Figs. (2) and
(3). 1t seemed that the peak in the short time region represented the transition
from the liquid state to the rubbery state and the one in the long time region from the
rubbery state to the glassy state. These two peaks shifted to the shorter time region
with the increase of temperature as shown in Figs. (3)-(6). G’ had the inflection point
about the peak of tan¢ in the long time region.

(3) The dielectric properties of wood coated with the resin were measured at about
101°Hz with the aid of the apparatus as shown in Fig. 1. The results were shown in
Fig. 8. As the resin set, the dielectric constant &, the dielectric loss ¢’ and the loss
tangent tan d decreased with the decrease of the polar groups and the formation of net-
work structure. In the glassy state the values became constant.

(4) From the results of the infrared absorption measurement the following theo-
retical equation of the modulus of dynamic rigidity G'(t) was introduced.

G'(1) =7.57Tx10°+3.42x10°(1-e~0"%1) (dyne/cm?)

The values calculated from this equation agreed considerably with the experimental
values as shown in Fig. 11.
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