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ABSTRACT

This study was carried out to investigate characteristics of plywood overlaid with
softwood veneers densified by resin impregnation and compression. The resin impregnability
of Korean pine veneer under atmospheric pressure soaking was greater than that of larch,
and impregnability of melamine resin was slightly greater than phenolic resin. It was
suggested that resin impregnation ratio was affected by density and thickness of veneer. The
largest melamine resin impregnation ratio of 50.7% was obtained with 1.26mm thick Korean
pine veneer, and the lowest phenolic resin impregnation ratio of 11.7% with 3.41mm thick larch
veneer. Therefore, it was suggested that the vacuum-pressure-soak treatment is required at
thick larch veneer.

In densifying resin-impregnated veneers, densification ratio from 134 to 31.2% was
obtained by high pressure from 15.6 to 20.8kgf/cr. Impregnation of melamine resin also
showed relatively greater at densification than that of phenolic resin. So it showed the degree
of densification of about 20% or greater. It was seemed that adhesive bonding strength of
plywood(base panel) which was directly pressed and overlaid with resin-impregnated veneer
was affected by resin tackiness after resin impregnation followed by semi-drying. In
laboratory scale, melamine resin impregnation was more favorable for the development of
adhesive bonding strength owing to moisture control.

Key words : resin impregnation ratio, densifying resin-impregnated veneers, densification
ratio, adhesive bonding strength, semi—drying
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Fig. 1. Resin impregnation of veneer at atmospheric pressure soak test

Table 1. Resin impregnability of softwood veneer at atmospheric pressure soak
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Veneer - Actual thickness Density of veneer Resin
Nominal . . . . .
. . Resin of veneer before impregnation impregnation
Species thickness \ )
(mm) (g/cn) ratio(%)
(mm)
Korean pine 1.2 P/M 1.25/1.27 (1.26) 0.40/0.40 (0.40) 50.2/50.7 (50.5)
2.4 P/M 2.58/2.38 (2.48) 0.45/0.45 (0.45) 28.0/28.1 (28.1)
3.2 P/M 3.34/3.29 (3.32) 0.41/0.41 (0.41) 26.1/299 (28.0)
Larch 1.2 P/M 1.36/1.37 (1.37) 0.49/0.46 (0.48) 34.5/375 (36.0)
2.4 P/M 2.28/2.39 (2.34) 0.51/0.53 (0.52) 21.9/26.0 (24.0)
3.2 P/M 3.42/3.39 (341) 0.67/0.68 (0.68) 11.7/172 (14.5)
Radiata pine 24 P/M 2.37/2.38 (2.38) 0.35/0.35 (0.35) 81.7/55.6 (68.7)

Note) Numbers in front of / denote experiment values for phenolic resin(P) treatment, back

value of ‘/ is that for melamine resin(M) treatment, and numbers in parentheses

represent mean values for both resins.
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Table 2. Densification ratio of resin-impregnated veneers

Densification ratio(%6)

Thickness
Species of veneer of veneer

Melamine resin

Phenolic resin

(mm) Pressing at Pressing at Pressing at Pressing at
low pressure high pressure low pressure high pressure
Korean pine 1.2 143 (&) 265 (0) 56 (%) 134 (»)
24 149 (&) 20.3 (O) 8.9 (x) 174 (o)
3.2 6.6 (x) 215 (0) 6.3 (x) 19.6 (&)
Larch 1.2 20.1 (0) 31.2 (0) 1047 (&) 206 (O)
24 156 (&) 183 (&) 105 (&) 20.3 (0)
3.2 116 (&) 16.3 (A) 9.8 (x) 154 (&)
Radiata pine 2.4 6.2 (x) 222 (0) 137 (&) 140 (&)

Note) 1. *1

: Values in case of great variation of densification ratio

*2 . Pressing pressure of 30kgf/ct was not surpassed.
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Table 3. Density and Adhesive bonding strength of resin-impregnated veneer overlaid
plywood
Tz?e Types .of Impfegf Density(g/cif) sirz[r‘:z;ltl}el ( ;:fe/zl;,) Re}:f;g;?g of
Speci- overlaying natl.ng Before After Cyclic strength
men plywood resin pressing pressing Dry test boiled test (%)
a K1.2(11)+2.4(L) Melamine 051 0.53 21.8+6.4 7.0+4.7 32.1
b K1.2(1)+3.2(L) 0.52 0.53 20.8+2.6 12.0+2.8 51.7
c K2.4(11)+2.4(L) 0.52 0.51 18245 11.1+6.4 61.0
d K3.2( 11)+3.2( L) 0.53 0.52 14.3+4.4 8.74.0 60.8
e L1.2(11)+2.4(L1) 0.55 0.58 18.9+7.0 95141 50.3
f L1.2(1)+3.2(L) 0.55 0.67 21.5+4.2 11.5+3.3 53.5
g L2.4C1I)+24(L) 0.54 0.59 21.5+6.0 15.9+2.7 74.0
h L3.2( 11)+3.2(1) 0.52 0.58 19.3¢54 8.613.5 44.6
i R2.4( 11 )+2.4(L) 0.50 0.53 16.442.5 13.8+3.2 84.1
j K1.2(1)+2.4(1) Phenolic 0.50 0.54 3.246.1 71454 36.6
k K1.2(11)+3.2(L) 0.52 0.54 14.845.2 6.245.3 41.9
1 K2.4( 11 )+2.4( L) 0.51 0.56 20.7+4.3 11.0£35 53.1
m K3.2(11)+3.2(L) 0.52 0.51 15.7+5.9 10.3£8.3 65.6
n L1.2C1)+24(L1) 0.50 0.53 14.2+75 7.318.3 51.4
o L1.201)+3.2(L1) 0.51 0.65 20.4+4.0 83164 40.7
D L2.4C1)+24(L) 0.51 0.54 10.1+6.4 6.7£3.5 66.3
q L3.2(11)+3.2(1) 0.52 0.61 165%4.1 7.1#6.3 45.8
r ﬁfgﬁfﬁi;;ﬁ Melamine - 066 148467  87+43 58.8
g MADSADDA b e - 061 10842  83+29 76.9
(N2 D21
g LADSADDA e - 077 118472 104249 88.1
(ID+3200+1.2(1D)
Radiata pine
R (Base panel, 0.52 19.2+2.8 10.5+2.6 54.7

No impregnation)

Note) 1. K : Korean pine, L : Larch, R : Radiata pine
2. Radiata pine(Based panel, No impregnation) : Adhesion of veneer thick. 2.4mm by phenolic

oy
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Fig. 2. Resin impregnated and densified veneer(left side) and resin impregnated-veneer

overlaid plywood(right side)
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Fig. 3. Wear resistibility of resin impregnated veneer-overlaid plywood(left side).

Fig. 4. Surface roughness of resin impregnated veneer—overlaid plywood(right side).

* The contents of the above a~R are same as specimen classification in Table 3
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