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Misato NorimoTo*, Shyogo TakauarA** and Tadashi Yamapa* : Rheology of forma-

tion of resin layer on wood surface. (1)
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Fig. 2 Bowing forces P, dynamic rigidity G’ and dynamic viscosity ' in process of
surface layer formation on wood at 30°C and 75% R. H.
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Fig. 3 Bowing forces P, dynamic rigidity G’ and dynamic viscosity %’ in process of
surface layer formation on wood at 30°C and 75% R. H.
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Fig. 4 Effect of relative humidity on bowing forces from surface layer formation on
BUNA wood at 60°C.
a:3%R.H. b:10% R.H. ¢c:30% R.H. d:50% R.H. e:75% R.H.
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Fig. 5 Bowing forces P, dynamic rigidity G’ and dynamic viscosity %’ in process of
surface layer formation on wood at 30°C and 75% R. H.
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Fig. 6 Effect of relative humidity on bowing forces from surface layer formation‘ on
BUNA wood at 60°C.
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Fig. 7 Bowing forces P and dynamic rigidity G’ in process of surface layer formation
on wood at 30°C and 75% R. H.
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Fig. 8 Effect of relative humidity on bowing forces from surface layer formation on
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Table 1 Maximum stress during forming thin resin layer on wood surface.

resin adherend temp. (°C) R. H. (%) Omaz. (Kg/cm?2)
resorcinol HINOKI 30 75 6.63
vinylidene chloride BUNA 60 3 18.41
10 17.94
30 13.45
50 15.69
75 14,40
polyurethane BUNA 60 3 —-2.36
10 —0.59
30 —0.06
50 —0.53
75 1.71
epoxy HINOKI 30 75 2.84
melamin BUNA 60 3 -0.35
10 0 ,
30 0.24
50 1,12
75 0.71
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Summary

In this experiment the internal stresses produced during forming the thin resin
layer on wood surface were measured by the same method as shown in previous
paper’ and the effect of relative humidity on these stresses was investigated. Fur-
ther, the changes of the dynamic rigidity and dynamic viscosity were also measured
with the aid of the method of damped free torsional vibration and compared with the

internal stresses. The results obtained are shown in Figs. 3~8 and Table 1, and
summarized as follows.

1) When temperature of a resin applied to a surface of specimen was lower, the
stress occurred had positive value—this means that the wood specimen concaves on
coated side— and this seems to be attributed to temperature gradient arisen in wood
due to temperature difference between resin and wood. Subsequently the stress
changed immediately to negative value, and dynamic properties also decreased slightly.
This seems to result from swelling of wood due to penetration of resin into wood.
As resin set, dynamic properties increased and the stress began to increase and again

had positive value. When resin set completely, the stress decreased a little for relaxa-
tion of internal stress existing in resin film.

2) The internal stress due to shrinkage of resin film decreased generally with
increasing relative humidity in vinylidene chloride resin. And in polyurethane resin
this stress had negative value at low relative humidity and positive value at high
relative humidity.

3) The internal stress due to swelling of wood occurred remarkably in resins
holding water such as vinylidene chloride or resorcinol resin. The internal stress
due to shrinkage of resin film occurred more markedly in resins setting by loss of
solvent such as vinylidene chloride than in resins setting by chemical change only
such as polyester or epoxy resin.
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