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Studies on the Production of Cement-bonded Particleboard (
- Development of Building Materid Board Inserted
Conductivity Sheet Having Electromagnetic Shielding Ability -

Hideo HORIE TatsuoABE NaohisaOGAWA
Mitsuhiro SHIMIZU  Shinfichi KIKUCHI  HisatakaSATO
Takashi TOKAJ Masami FUTAMATA Kimio NAKANISHI

This study is reported on the electromagnetic shielding ability of cement-bonded particleboard (CBP)
inserted conductivity materials (carbon fiber, carbon fiber paper, carbon fiber cloth , copper net).

Results of strength test, dimensiona stability test, incombustibility test and electromagnetic shielding
test indicated that CBP inserted carbon fiber paper was the best in all-round performance as building
material board.

Key words cement-bonded particleboard, electromagnetic shielding effectiveness, carbon fiber

J. Hokkaido For. Prod. Res. Inst. Vol.14, No.3, 2000



15

1
10
2
CF
CFP CFC CN
30 60dBY
3) 5
10 10 1
MDF

9-11)

12,13)

2

4

5-8)

( 3

14,15)

16-20)

13)

10dB

10 30dB

30 60dB

60 90dB
90dB

49

1999 4

0.24
) C

1.2 12x 320 x 340mm

1 3mm CF
CF

CN
CFP CFC

14



2.1 CF 230mm 2
2.1.1 1 50x% 50mm
CF 3mm
20
3
3mmx 2 6mm 50x 230mm
2 CF 40
2
CF 74mm
800MHz
0 510 3
4
1
30mm
4.3 2.2mm
2.2mm 800MHz
20mm
C
CF
CF 220 x 220mm
JIS A 1321(1994)
2.1.2
20 65 RH 2.1.3
4 (1)
JSA 1
5908(1994) 50 x 3
r
Table 1. Board manufacturing conditions combined with carbon fiber(CF).
C(I::Fcontent
?%’g Level Wood Cement Water Accelerator Admixture
particle /wood /cement  content content
1 2 3 size
1-layer 0% 5% 10% Coarse 2.4 0.60 2% 10% 3
?gggfg Fine 2.4 0.60 2% 10%
Slayer I%%er 0% 5% 10% Comse 24 0.90 2% 10%
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Fig. 1. Strength and dimensional stability properties of boards

Legend : IB : Interna bond strength ; MOE : Modulus of elasticity ;
MOR : Modulus of rupture ; TSwet & LE - Thickness
swelling and linear expansion in wet condition after 1-day
immersing ; TS.dry & LS : Thickness shrinkage and linear
shrinkage in dry condition after 3-days drying at 40
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Table 2. Electromagnetic shielding materials used inserting sheet.

. . . price
Kind of Weight Thickness
sheet Symbol "/ %) (mm) (\((er’] / ))
0.18-16mesh
Copper net CN 366 Diameter of wire 0.1£r§Trlwensw, 16 mesh 1,000
Carbon fiber paper CFP 30 0.5 400
Carbon fiber cloth CFC 220 0.6 1,700
- ?ﬁ
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Fig. 4. Internal bond strength(IB) of sheet-inserted
boards.
Fig. 3. Comparison of electromagnetic shielding
effectiveness(ESE) of three sheets. JIS A 5908(1994)
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Table 3. Manufacturing conditions for sheet-inserted boards.

129/ 2
Target density

Target construction of 3-layer board
Surface : Core : Surcace=1:2:1(Volume ratio)
Target size : 9x 320% 340
2.2
63
Surface I\ak;ers . .
ood Particle under 2.2 sieve
Moisture content 63%
(Raw material : wood member generated from wooden building demolition.)

Cement-wood ratio - 3.0

Water-cement ratio 0.70

Accelerator content

Admixture content 10

2.2 4.3
63%
Core
layer Wood Particle over 2.2 and under 4.3  sieves
Moisture content 63%
(Raw material : wood member generated from wooden building demolition.)

Cement-wood ratio  2-8
Water-cement ratio 0.65
Accelerator content 2

Admixture content 40

10 1.0
Treatment of inserting sheet : Immersing in paste (Water-cement ration 1.0) for 10-sec.

Kind of inserting sheet
Non-inserting (Control)
CN
CFP
CFC
Inserted position of sheet
In side 1-sheet (1-sheet in between surface layer and core layer.)
In side 2-sheets (2-sheets in between surface layer and core layer.)

Out side 1-sheet (1-sheet on surface layer.)

JIS A 1321(1994)
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Fig. 5. Methods of cutting manufacturing boards for performance tests. 4
Legend : B-ad : Bending strength in air-dry condition, B-wet : Bending strength in wet condition
after 1-day immersing, 1B : Internal bond strength, N-1 : Nail withdrawal resistance,
N-2 : Lateral nail resistance, N-3 : Nail-head pull-through resistance, L-wet : 1-day
immersing test, L-dry : 3-days drying test at 40 , Fire: Incombustibility,
ESE : Electromagnetic shielding effectiveness.
Table 4. Results of performance tests of sheet-inserted boards.
Sheet-inserted board
CN CFP CFC
] 6
Ingde Indde Outdde Indde Insde Outsde Outsde
lchest 2-shedts 1-shedt 1-shest 2-sheets 1-sheet 1-shedt
Thickness  (MM) 9.58 9.80 10.02 9.78 10.04 10.87 10.28 9.83 CN CFP
Bascproperies  Density (g/cn?) 1.08 1.08 1.15 1.08 1.08 1.12 1.11 1.1 CFC
1
Moisturecontent (%) 10.3 10.0 9.8 9.2 11.0 10.8 10.6 10.0
MOE-ad (Gpa) 3.65 3.75 3.78 2.82 3.92 431 479 4.2 CEP 1
MOR-ad (Mpa) 6.86 8.39 7.44 8.06 7.27 9.62 11.04 13.56
Strength MOE-wet (Gpa) 2.85 3.02 3.12 219 3.36 3.61 4.13 3.65 0.5mm 30g/m?
MOR-wet (Mpa) 4.61 573 596 6.99 6.90 597 8.59 11.26
1B (Mpa) 0.71 0.65 0.65 0.62 0.58 0.55 0.60 0.65
NWR (N) 159 144 235 137 267 303 227 169 13
P LNR (N) 627 685 657 612 949 1012 765 748
Nail 1.5
all resistance \ bR (N) 568 473 643 588 619 647 630 630
1.6
WA (%) 222 228 209 228 204 21.7 226 22.4
TS-wet (%) 1.55 1.28 1.18 0.66 1.41 1.03 0.81 0.92 1.9
. . LE (%) 0.173 0.162 0.152 0.116 0.172 0.156 0.166 0.168
E’t'a@ﬁ?gjona‘ MC-dry (%) 36 40 36 37 39 39 40 41
TS-dry (%) 0.39 0.27 0.44 0.10 058 0.26 0.45 0.31
LS (%) 0.324 0.295 0.286 0.265 0.298 0.281 0.251 0.275
MOE-ad & MOR.ad MOE-wet & MOR wet
IB NWR LNR NPR
WA TS.wet & LE MC.dry &
TSdy&LS 40
Note : MOE-ad & MOR.ad : Modulus of elasticity and modulus of rupture in air-dry condition ; MOE wet
& MOR-wet : Modulus of easticity and modulus of rupture in wet condition after 1-day immersing ; CFP 1
IB : Internal bond strength ; NWR : Nail withdrawa resistance ; LNR : Lateral nail resistance ; NPR :
Nail-head pull-through resistance ; WA : Water absorption ; TS.wet & LE : Thickness swelling and
linear expansion in wet condition after 1-day immersing ; MC.dry & TS.dry & LS : Moisture
content and thickness shrinkage and linear shrinkage in dry condition after 3-days drying at 40
3.3
CFP 2
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Fig. 6. Strength ratio of sheet-inserted boards to control.
Note : See Table 4 for IB, MOE-ad, MOE-wet, MOR-ad, MOR-wet.
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Fig. 7.Nail resistance ratio of sheet-
inserted boards to control.

Notes : Legends are the same as in Fig.6.
See Table4 for NWR, LNR, NPR.
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