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ABSTRACT

This study was to figure out proper Formaldehyde/Urea molar ratio of UF resin with satisfactory
bonding strength of plywood and properties of particleboard. The six kinds of UF resins were manu-
factured with F/U molar ratio 1.0, 1.2, 1.4, 1.6, 1.8, and 2.0. The boards were made of three kinds
of raw materials : Veneer, Sliver-Particle and Strand-Particle. Manufacturing condition of plywood : amount
of mixing resin was 150g/m’. The fourty secs/mm simple-pressing schedule in the pressure 10kgf/cm
was applied for 480mm X< 700mm board at the temperature of 110°C in a hot press. Manufacturing
condition of particleboard : Target density was 0.65g/cw. The stepwise 9 minutes- multi-pressing
schedule in the maximum pressure 40kgf/cr, the minimum pressure 15kgf/cr’ was applied for 480mm
X 634mm X 12mn board at the temperature of 150°C in a hot press.

The results are as follows :

1. In bonding strength, plywood which was made by F/U molar ratio 1.2 showed the highest value.
Other molar ratio resin also gave the satisfied value of KS standard, 7.5kgf/cr'.

2. In internal bond strength of particleboard, Sliver-Particleboard(SLPB) and Strand-Particleboard(STPB)
varied respectively from 5.9kgf/cr to 4.8kgf/cri, from 6.7kgf/cnf to 5.4kgf/cn’. SLPB with F/U=1.2 and
STPB with F/U=1.6 had higher IB value. Also, both SLPB and STPB showed lower IB value in F/U
molar ratio 2.0 and 1.0.

3. SLPB and STPB with six kinds of UF resin respectively satisfied bending strength of KS standard
150 Type(130kgf/cr) and 200 Type(180kgf/c). Bending strength data for both of SLPB and STPB
showed little or no loss from F/U=1.8 to F/U=1.2. Also, STPB was approximately two times higher than that
of SLPB. Therefore, the raw material's shape had more effect on bending strength than the F/U molar ratio.
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4. F/U=1.6 and 1.4 showed the lower thickness swelling in SLPB and STPB. All of STPBs satisfied
thickness swelling of KS standard, under 12%.

Keywards: Formaldehyde/Urea Molar Ratio, UF resin, Plywood, SLPB(Sliver-Particle board), STPB
(Strand-Particleboard)
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Table 1. Plywood manufacturing condition

Board Size (WXL : mm) 480X 700
Mixing resin (g) 150g/m’
Resin content (%) 50%

Wheat flour (g)

20% to Resin weight

Distilled water

10% to Resin weight

Hardener (NH4Cl) (g)

0.2% to UF Resin + wheat flour

Capacity of press

210ton Auto-controlled oil-press

Pressing temp. (C)

Upper plate : 110TC
Lower plate : 110TC

Pressure (kg/cr)

10 ke/cot

Pressing Time (mins)

40 secs/mm

Veneer M.C.

Core : 3.64%(average)
Face, back : 3%(average)

Table 2. SLPB and STPB manufacturing condition

Board size (WXLXT : mm)

480x634x12

Screen size(mm)

Sliver : -5.0mm ~ +2.0mm
Strand : -16.70mm ~ +5.0mm

Target density of board 0.65

Resin (g) 11.8% to O.D particle weight
Resin content (%) 61%

Wax emulsion(paraffine Wax) (g) 1.5% to O.D particle weight
Solid content of wax emulsion (%) 42.44%

Hardener (20% NHA4CI) (mf)

5% to UF resin + wax emulsion

Mixing time(min)

18 mins

Atomizing pressure(kgf/cr)

6.5kgf/cnf(average)

Capacity of press

210ton Auto-controlled oil-press

Pressing temp. (C)

Upper plate : 150C
Lower plate : 150C

Pressure (kg/cr)

High pressure : 40 kg/cnf
Middle pressure : 25 kg/cnf
Low pressure : 15 kg/cr

Arrival time for target-pressure : 49secs
First stage : 3 mins 30 secs

Second stage : 2 mins 30 secs

Third stage : 2 mins

. 0.7%(sliver-particle)
Particle M.C. 0.9%(strand-particle)
6.07%(SLPB)
Mat MC. 6.73%(STPB)
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