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ABSTRACT

This study was carried out to investigate characteristics of wood-based panels and
wood—cement board for the possible uses as flooring and wall materials.

The optimum cement/wood ratio(C/W ratio) of wood-cement board manufactured by
clamp-pressing was from 2.7 to 3.2. The dimesional stability was superior in the C/W ratio
of 3.2. Particularly, the dimensional stability of cement board using fine particle for
particleboard face layer was favorable through three levels of C/W ratio. According to types
of wooden material, bending strength of cement board using coarse particle for particleboard
core layer or old newspaper(ONP) fiber was relatively higher than others.

Thermal conductivities of wood-cement boards were no lower than that of gypsum
board, and higher than those of plywood and boards.

In case of wood-cement board of the C/W ratio of 2.7, the fire-proof performances of
cement composite boards were greater than that of gypsum board, and weight loss reached
to about a half of gypsum board. Then, wood-cement boards showed superior fire-proof
performance compared to wood-based panels.

Key words @ wood-cement board, cement/wood ratio, thermal conductivities, fire-proof
performances, weight loss
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Table 1. Manufacturing condition of wood-cement boards by clamp—pressing method

Target Types of . Water/cement  Hardener/cement
. . Cement/wood ratio . .
density woody material ratio ratio
Particle for PB
1.2g/cn Particle for pallet 22,27, 32 05 0.03

Waste newspaper fiber
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Table 2. Mechanical and physical properties of wood + cement boards
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ratio materials (g/ci)  (kgf/ent)  (10°kgt/cn’) (%) (%) (%)
2.2 Face particle 1.28 51.3 21.3 1.02 0.26 195
Core particle 1.18 55.0 156 1.25 0.18 27.6
R-particle 1.09 414 12.0 2.20 0.16 326
ONP fiber 121 65.3 19.3 1.24 0.25 26.9
2.7 Face particle 1.29 53.2 279 0.34 0.13 182
Core particle 1.27 62.3 20.6 0.89 0.21 187
R-particle 121 64.2 21.7 0.76 0.20 225
ONP fiber 1.23 57.8 19.2 0.43 0.18 244
3.2 Face particle 1.35 55.3 301 0.19 0.15 15.2
Core particle 1.29 68.6 319 0.47 0.15 16.6
R-particle 1.26 54.0 242 0.38 0.13 189
ONP fiber 1.29 64.9 28.5 0.22 0.15 20.2
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Table 3. Density and thermal conductivity of wood-based panels and wood + cement boards

tested by KS L 9016-95

Types of i Density Thermal conductivity
Types of board . C/W ratio
woody material (g/cm) (kcal/m * hr - C)
2.2 1.25 0.144
Face particle 2.7 1.37 0.151
3.2 1.33 0.128
2.2 1.25 0.132
Core particle 2.7 1.27 0.124
Wood-cement 32 1.23 0.127
board 2.2 1.06 0.103
R-particle 2.7 1.23 0.127
3.2 1.24 0.153
2.2 1.16 0.129
ONP fiber 2.7 1.27 0.141
3.2 1.30 0.120
Plywood - - 0.59 0.100
Particleboard - - 0.75 0.089
MDF - - 0.59 0.069
Gypsum board - - 0.67 0.116
* Dimension of specimen : 12mn(thick.) * 22cm(width) x 22cm(length)
* Average temperature : 20C{upper platen 33°C~ lower platen 77C)
hr- T)& 33 8 52 - AHE 5 g, FEAF(Es} 25 - AZPE A (dD)
guEE Aunest wzasy ga ke 2 SAASCAE Fig 29 daFHew A
Ar&e AYa AAH(Table 3) HE v, B - AHNER=9 Auw=e 7
< tdoe} CAE A&% 4 jUdeH, o2
3-2. SE-AQ 9| Liztd td67} 145, CA7} 30, HE]E R =+ td07t 155,
Ed - AMERES YSAY AT B CA”} 195, MDF+ td87} 3025, CA7} 168=Z
%<& Fig. 13 2o 532 - AHMER =9} ik W BEAREFAME tdée MDF7E CAE o
Mares UstAdzs, Zsrt |52 o4k HEHE7E 7H3 58 A4S el o
o, o RFRE=Y AL 60~9%FddA A, B AT HE3 AdE/RF 27
a3l7h molon], 677 VY E T HHA (ANHE e EZEFE 37%0 ) =
ZHE 856%~105%] € FHFHLES 5 2 AMES Hisle] o MuHEHTR
AFHEE - AME Hzo H$ 29~-36%=2 el gol 45 E=8 Axd F e A
HAAPon, MRt ol EFRE=9] 24 22 yetst.
o 77%, 28 #AE A9E 186~

251% % EH % vHTable 4).

36



<Before testing>

* g plywood, h : particleboard, i : MDF

<After testing>

Fig. 1. Gypsum board(a), Wood * cement boards(b~f), Wood-based panels(g~1i) before and

after fire combustion test

Table 4. Fire-retardant properties of wood-based panels and wood * cement boards

Weight  Weight Weght
Types of Types of woody C/W before after | Sgs Ignition Lingering
board materials ratio combus- combus-— 0 time flame time
. . (%)
tion(g)  tion(g)
Face particle 2.7 821.69 795.71 3.2 X X
Wood - Core particle 2.7 783.81 760.75 2.9 X X
cement board R-particle 2.7 770.65 746.41 3.1 X X
ONP fiber 2.7 750.25 723.18 36 X X
Plywood - -~ 321.19 252.88 21.3 85sec. 105sec.
Particleboard .- ~ 432.10 351.60 18.6 95sec. 85sec.
MDF - ~ 331.30 248.27 25.1 60sec. 90sec.
Gypsum board - ~ 303.69 280.34 7.9 X X

* Weight after combustion means the weight measured at 15min. stacking after combustion

* ‘X’ . No ignition & No residual flame

* Paper—overlaid layer for gypsum board was burnt
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Fig. 2. Heat generation index(td8) and smoke density index curves

* a ! face particle * cement board, b : core particle - cement hoard, ¢ :

plywood
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