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Abstract: Urea-formaldehyde (UF) resin was formulated similarly to plywood resin in the laboratory. The
synthesized UF resin adhesive was mixed with extender, filler and acid catalyst. The mixture contained 56.1%
total solids and 43.9% water. The mixes was used to bond five Com-Ply types using Korean wood species. The
Com-Ply made were tested for shear strength and wood failure according to KS F 3101 ordinary plywood as
well as for bending strength per KS F 3104 particleboard. The performance test results showed good strength
properties for all Com-Ply types made in this study. This result represented that the UF resin adhesive mix was
adequate for bonding Com-Ply with domestic wood species.
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Figare 1. Schematic drawing of Com-Ply made in this
study.

Table 1. Com-Ply type manufactured in this study.

Type Face and back layer que layer
(veneer) (particleboard)
I Pinus densiflora Pinus densiflora
I Pinus rigida Pinus rigida
il Larix leptolepis Larix leptolepis
v Larix leptolepis Wastewood
v Quercus acutissima Quercus acutissima
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Table 2. Properties of urea-formaldehiyde (UF) resin synthesized.

Properties Unit UF resin
Solids content % 50
Specific gravity - 1.20
pH - 7.6
Gel time (at 100°C) min 15
Free formaldehyde % 0.52

Table 3. Characteristics and ingredients of urea-formaldehyde
(UF) resin adhesive mix

Mix ingredients Arr(l(;)l;nts Mix characteristics Alg(l)zl)mt
UF resin (50%) 774  Resin solids 38.7
NH,C1 (15%)* 4 Extender solids 14.0
Wheat flour ” 15.5  Filler solids 2.8
Cocob®™ 3.1  NH,Clsolids 0.6
Total mix 100 Total mix solids 56.1

Total mix water 439

*NH,C1 = ammonium chloride.
"Wheat flour and Cocob® estimated at 10 percent moisture content.
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Table 4. Test resuits of Com-Ply made in this study.

) Dry 3-hour soak
Com-Ply Panel density Modulus of rupture - -
type Shear strength Wood failure Shear strength Wood failure
(kg/m®) (N/mm?) (N/mm?) (%) (N/mm?) (%)
I 667 (15) B 506 (17.3) A 115 (102) A 8 (7.5 AB 0.3 (500 A 95 (52) AB
I 659 (5.1) B 638 (246) A 093 (79 B 93 (68 A 006 (72) D % @3B.1) B
I 640 27) B 519 (261) A 105 (132) AB 8 (72) A 014 (500 A 97 (16) AB
v 620 (20) B 542 (138) A 089 (162) B 93 (26) A 009 (I153) B 9 08 A
\Y 721 (70) A 749 (17.1) A 102 (12) AB 74 (96) B 0.08 (6.0) C 91 (.6) B

MOR values represent an average of four test specimens.

The shear strength and wood failure values given represent an average of four panels (four specimens per panel).

LSD means with the same capital letter are not significantly different (5% level).

Values in parenthesis are coefficients of variations.

Figure 2. Tension shear test specimens before test (A) and after test (B).
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