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A Development of Manufacturing Process of
Wooden Footpath Block to Reuse of Wood Waste™

Hee-Jun Park™

ABSTRACT

The objective of this research project was to develop the wooden footpath block to reuse of wood
waste. Some physical and mechanical properties of the wooden block such as water absorption, thick-
ness swelling. modulus of rupture, internal bond, density profile and impact resistance were studied.

Water absorption and thickness swelling of the wooden block were greatly reduced when the wood-
en block was pressed inside the forming device than by conventional hot pressing. Also, Modulus of
rupture and internal bond of the wooden block were increased greatly when the pressing was com-
pleted inside the forming device. The density profile of the wooden block was improved up to 93.5%.
minimum to average density ratio.

The wooden block manufactured in this study have excellent physical and mechanical prperties in
comparison with existing wood based materials. So. these wooden blocks are applicable to footpth
block or other exterior members.

Keywords : Wood waste, wooden footpath block, forming device, density profile, wood based
materials
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Table 1. Manufacturing conditions for flakeboard and wooden block™!.

Condition Flakeboard Wooden Block
Thickness 32mm, H50mm 50mm
Adhesive Type Phenol-formaldehyde liquid resin(PF resin)

Amount 5%. 10%, 15%. 20% 10%, 15%. 20%
Additives Type Low~density Polvethylene(LDPE)

Amount 5%. 10%, 15% 10%. 20%
Press Temp. 180¢C 180¢C
Max. Pressure 50kgf/cm? 50kgf/cm?
Press Time 30sec./mm 30sec. /mm

Note: *! Boards(32mm) were pressed at 180T and 50kgf/cm® for 10 minutes. then were pressed at 180T and
40kgf/cm? for 4 minutes. finally they were pressed at 180T and 30kgf/cm?® for 2 minutes. Total time
completed was 16 minutes. Boards and blocks(50mm) were pressed at 180T and 50kgf/cm® for 18 min-
utes, then were pressed at 180C and 40kgf/cm® for 4 minutes. finally they were pressed at 180T and
30kgf/cm? for 3 minutes. Total time completed was 25 minutes.
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{Flakeboard)

{Wooden Block)

Fig. 1. Cutting pattern used to remove test specimens from flakeboards and wooden blocks.
Notes: MOR : Modulus of rupture sample(5¢cm X 20cm). SG : Specific gravity sample(decm X 4em).
MC : Moisure content sample(dcm xX4cm), TS @ Thickness swelling sample(dcm X 4em).
WA : Water adsorption sample(dcm x4cm). [B : Internal bond sample(4dcm X 4em).
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Fig. 2. The forming device of wooden block.
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Fig. 3. U type wooden block set up exterior site.
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Fig. 4. The relation between specific gravity
and water absorption of flakeboard and
wooden block.

Notes: 32. 50: thickness(mm),
board: Flakeboard. block: woodenblock.
b. ¢, d: resin content 10%. 15%. 20%
respectively. It water seal content 1%.
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Table 2. Physical and mechanical properties of flakeboard. wooden block and commercial particle-

board*!.
Thick. Moisture Actual®® Water Thickness MOR IB
Board Type** content  board specific absorption swelling

(mm} (%) gravity (%) (%) (kgf/cm?) (kgf/cm?)
32 Flakeboard 0.6-a 7.9000.115)  0.48(0.006) - - 23.45(7.294) -

0.6-b 8.75(0.058) 0.50(0.012) 49.03(1.144) 11.34(1.003) 38.95(14.321) 0.78(0.663)

0.6-¢c 9.05(0.289) 0.54(0.006) 43.88(0.046) 8.38(0.081) 41.69(8.509) 1.23(0.826)

06-d 9.40(0.346) 0.54(0.017) 38.11(1.097) 7.35(0.300) 48.27(11.772) 1.10{0.017)

0.7-b 9.65(1.559) 0.61(0.023) 38.51(0.935) 10.64(0.604) 82.89(11.875) 2.33(1.778)

0.7¢ 9.35(0.129) 0.67(0.010) 34.64(4.065) 8.25(1.423) 81.62{15.297) 1.38(1.621)

0.7-d 10.00(0.231) 0.66(0.012) 33.93(1.611) 6.63(0.456) 86.81(9.602) 1.44(1.450)

0.8b 8.15(0.129) 0.74(0.017) 33.12(1.571) 12.66(1.264) 114.45(14.485) 0.49(0.298)

0.8 8.95(0.173) 0.67(0.008) 30.49(1.427) 8.08(0.520) 99.52(18.278) 1.55(0.497

0.8d 9.95(0.173) 0.66(0.017) 34.36(0.809) 6.77(0.844) 81.62(17.092) 1.96(0.139)

0.8-b-1 7.05(0.289) 0.76(0.035) 34.21(0.494) 12.52(1.972) 102.82(28.197) 3.43(0.335)

0.8-b-1 7.15(0.404) 0.74(0.024) 31.20(1.874) 10.89(1.732) 98.03(22.801) 5.60(0.029)

0.8-b-1 6.55(0.208) 0.77(0.029) 29.84(1.871) 9.76(1.490) 101.45(18.814) 5.50(0.379)

0.8-d-1 8.80(0.374) 0.76(0.017) 26.59(2.297) 6.93(0.271) 74.73(9.697) 6.80(0.434)

0.8-d-1 8.2000.497) 0.73(0.022) - = 63.63(15.208) 5.49(0.462)

0.8-d-I 8.90(0.356) 0.78(0.037) 23.25(2.009) 4.75(1.957) 86.40(31.380) 8.98(0.133)

50 Flakeboard 0.6-b 10.7000.116) 0.54(0.013) 48.04(1.771) 6.99(0.202) 38.60(7.988) 1.21(0.098)

0.6-¢ 11.75(0.058) 0.51(0.026) 44.87(0.902) 5.06(0.997) 41.76(8.513) 0.97(0.318)

0.6-d 11.95€0.058) 0.51(0.018) 42.70(1.277) 5.42(0.300) 33.32(12.398) 2.70(1.432)

0.7-b 10.40(0.816) 0.54(0.016) 39.99(1.583) 5.69(0.583) 71.54(20.916) 2.75(1.611)

0.7¢ 11.50(0.510) 0.60(0.017) 35.21(5.327) 5.26(0.231) 76.89(9.706) 4.23(0.410)

0.7d 12.30(0.705) 0.58(0.064) 45.10(3.204) 5.56(0.231) 48.57(21.144) 2.20(0.115)

0.8b 11.55(0.173) 0.65(0.017) 35.97(1.818) 7.13(0.294) 94.45(40.574) 3.05(2.119

0.8-¢ 11.50(0.150) 0.70(0.029) 30.72(0.266) 5.62(0.058) 109.47(48.893) 3.19(1.409)

0.8-d 12.0000.116) 0.71(0.026) 34.32(5.506) 5.51(0.099) 92.71¢43.708) 3.75(0.373)

50 Wooden 0.6-c-1  9.75(1.328) 0.65(0.029) 32.28(1.489) 9.25(1.224) 68.64(10.641) 3.71(0.826)

Block 0.7-c-1 12.05(0.635) 0.73(0.046) 25.90(1.043) 8.24(1.374) 128.84(19.293) 5.00(1.640)

0.8-c-1 11.35(0.058) 0.86(0.035) 13.35(0.466) 2.83(0.225) 203.02(1.382) 4.87(1.657)

0.9c-i 12.95(0.173) 0.91(0.016) 14.69(1.455) 4.67(1.547) 185.51(21.171) 6.23(0.735)

0.8b 12.65(0.404) 0.85(0.017) 19.11(0.756) 6.14(1.559) 178.65(32.863) 10.05(5.952)

0.8b-1 7.70(1.708) 0.89(0.049) 23.60(3.047) 3.10(1.292) 191.69(2.764) 4.87(1.657)

0.8-b-IV 7.00(1.826) 0.91€(0.081) 14.69(1.455) 5.90(1.986) 160.65(7.782) 17.08(2.877)

0.8-d 11.00(1.291) 0.88(0.062) 15.40(1.370) 5.60(1.699) 216.47(3.927) 6.67(2.840)

0.8-d-T 11.60(1.105) 0.89(0.059) 11.30(2.635) 4.50(1.480) 172.71(19.637) 22.99(2.610)

0.8-d-V  6.20(1.401) 0.89(0.025) 8.60(1.207) 2.10(1.037) 185.10(15.123) 11.65(0.383)

35 Commercial 8.25(1.212) 0.62(0.006) 40.58(1.506) 11.96(0.156) 131.40(5.179) 3.45(0.151)

Particleboard

Notes: * All values are average(standard deviation) based on four specimens.
*20.6. 0.7, 0.8, 0.9 : Nominal specific gravity. a. b, ¢, d ! resin content 5%, 10%. 15%.
1.1.0.V : LDPE content 5%, 10%. 15%. 20%, i '@ water seal 1%,
*3 Specific gravity was based on ovendry weight and air-dry volume.

20%.
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Fig. 5. The relation between resin content and
thickness swelling of flakebvard and
wooden block.

Notes; 32. 50: thickness(mm).
board: Flakeboard. block: wooden block,
0.6. 0.7, 0.8: norminal specific
gravity. I: water seal content 1%
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Fig. 6. The relation between specific gravity and
modulus of rupture of flaceboard and
wooden block.

Notes: 32, 50: thickness(mm),
board: Flckeboard. block: wooden block.,
b, ¢, d: resin content 10%, 15%. 20%
respectively. [ water: water seal
content 1%
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Fig. 8. Therelation between specific gravity and
internal bond of 50mm flakeboard and
wooden block.

Notes: 50° thickness{mm).
board: Flakeboard. block: wooden block,
b. ¢. d' resin content 10%, 15%. 20%
respectively. I' water seal content 1%.
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Notes; 50: thickness(mm).
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0.6. 0.7. 0.8: norminal specific gravity.
[: water seal content 1%
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Notes: D,=672kg/m®, D (L)=1159kg/m?,
D (R)=1072kg/m?. D= 446kg/m°,
Dmin/DaVZGG‘ 4%

(kg/m"
1200

1160
ooy,
oo
8004

7004

HOC |

300

4“(:3.1‘.‘.,.[. I LR M o e R

. e ;
0 3 1S 200 250 300 33 40 45 S0 lmmo

Fig. 11. Adensity profile of 50mm wooden block.
Notes: D,,=846 kg/m® D, (1.)=1034kg/m’,
Diex (R)=1001kg/m?, Dy= 780kg/m?,
Dinin/Da=92.2%
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Fig. 10. A density profile of 32mm flakeboard.
Notes: D,.=714 kg/m?. Dy (1)=929kg/m?.
Dy (RI=944kg/m®, D= 588kg/m’.
Dpin/D.= 82.4%
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