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Tangential section
A : Compound ray, B : Surface check

Photo. 1 Surface of beech plywood which was
observed with stereoscopic microscope after
boil and dry repeating cycle exposure (five
times). It shows that surface check developed
from boundary of compound ray.
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(2)
A : Compound ray, B : Glue-line, C : End check,

D : Glue-line delamination

Photo. 2 Transverse surface of beech plywood
which was observed with stereoscopic micros-
cope before exposure ( 1), and after boil and
dry repeating cycle exposure (twenty times)

(2).
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Fig. 1. Ratio of ray or end check of beech
plywood that was exposed to boil and dry re-
peating cycle.

separated length at circumference of compound ray
circumferential length of compound ray %100
(measured with compound ray in plywood surface (2.5 8cm))
total length of end check occured into surface veneer
width directional length of surface veneer x100
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x40
A : Compound ray, B : Vessel, C : Glue-line

Photo. 3 Glue-line of beech plywood in dry
condition before exposure.

(2)

x40
A : Compound ray, B : Vessel, C : Glue-line
delamination, D : Glue-line
Photo. 4 Glue-line of beech plywood after boil
and dry repeating cycle exposure (fifteen ti-
mes) (1) and (twenty times) (2). It shows
that glue-line delamination occured from end
of compound ray.
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*60
A : Compound ray, B : Vessel, C: Glue-line,
D : Glue-line delamination E‘: Annual-ring
boundary failure
Photo. 5 Glue-line of beech plywood after boil
and dry repeating cycle exposure (twenty
times). The glue-line delamination occured fr-
om end of latewood adjacent to the glue-line
and it was produced annual-ring boundary fai-
lure.
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x40
A : Compound ray, B: Vessel, C : Glue-line,
D : rupture part of compound ray
Photo. 4 Rupture part of compound ray in beech
plywood which was exposed to boil and dry
repeating cycle (three times).

X 60
A : Compound ray, B : Vessel, C : Glue-line
Plywood (laminated construction)
Photo. 7 Glue-line of beech plywood after boil
and dry repeating cycle exposure (five times).
Glue-line delamination did not occured.
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ok Fig. 3. Durability of beech plywood glued with

phenol-resin adhesive that was exposed to boil
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Fig. 5. Frequency of glue-line failure and wood failure of beech plywood glued with phenol-resin adh-
esive after boil and dry repeating cycle exposure.
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Summary

Beech and lauan plywood glued with phenol-resin adhesive or melamine-resin
adhesive were exposed to boil and dry repeating cycle and to continuous boiling.
Glue-joint durability of these plywoods was studied by means of the microscopic ob-
servation of glue-line and tension shear test.

The following conclusion may be drawn from the experiments.

1) Surface check and end check of plywoods occured from the boundary of
compound ray. These caused the delamination of glue-line of plywood.

2 ) Delamination of glue-line occured from the end of compound ray and the late-
wood adjacent to the glue-line, and also from the lathe check of veneer.

3) The glue-joint strength of plywood glued with phenol-resin adhesive gradu-
ally decreased as the exposure to boil and bry repeating cyele proceeded. This phen-
omenon was caused mainly due to the deterioration of adherend.

4) The glue-joint strength of plywood glued with melamine-resin adhesive dec-
reased rapidly toward twelve cycles, and then it was no longer observed. The deteri-
oration of adhesive was chiefly responsible to this phenomenon.



