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An Experimental Study on the Development of Dry Wall System
using Wood-wool Board
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ABSTRACT

Existent wood wool cement boards are low-quality cement boards made out of wood chip wastes.
Recently, however, they are produced by making wood chips into fibrous forms to have good looks
and excellent performances in sound absorption and thermal insulation. Though they have been
broadly used in the advanced countries, they were rather expensive products with limited use in Korea
having no domestic manufacturers of them. Since 2005, however, it has been possible for the boards
to be used in various fields due to their lowered prices and stable supplies by the arrival of domestic
manufacturers. For the purpose of encouraging broad use of the boards, this research aims to explore
their practical applications by way of assessing the flame retardant and fire resistant performances

when they are applied to dry-wall system.
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Figure 1. Wood wool.
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Table 1. Results of environmental test

cukd - HES

Table 2. Existing combustible test

Item Unit Result | Performance Criteria Class Test
HCHO 0.001 Not more than 0.03 Fire retardancy class 1 | Non combustibility test,
mg/m*h (non-combustible) Surface test
TVOC 0.047 Not more than 0.1 ace les
Fire retardancy class 2 | Surface test, Annexed test,
(Limited combustible) | Smoke toxicity test
322 58E Fire retardancy class 3 | Surface test, Smoke toxicity
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Table 3. New combustible test

Test
Class
Heating | Smoke toxicity
Fire retardancy class 1 | KS F ISO
(non-combustible) 1182
Fire retardancy class 2
(Limited combustible) | KS F ISO KS F 2257
Fire retardancy class 3 5660-4
(fire retardant)
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Table 4. Result of surface test
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Name of test

Surface test

Performance Criteria

Number 1 [ 2 | 3
) Dimension (mm) 220x220
Specimen -
Thickness (mm) 18 18 18 -
Mass (g) 3599 349.7 351.1
Mass loss (g) 384 372 35.5
°Cxmins (before 3 mins) 0 0 0 0
Exhaust temperature °Cxmins (after 3 mins) 0 0 0 Not more than 100
& Smoke
Fuming factor per unit area (CA) 0.1 0.0 0.1 Not more than 60
Self flame burning time (s) 0 0 0 Not more than 30
melt covering whole thickness None None None None
Not more than 1/10 of
Cracks (mm) 0 0 0 Thickness
Harmful deformations None None None None

Table 5. Result of annexed test

Name of test Annexed test Performance Criteria
Number 1 | 2 | 3
Dimension (mm) 220x220
Specimen -
Thickness (mm) 18 18 18 -
Mass (g) 363.6 362.0 352.7
Mass Loss (g) 42.1 448 46.9
Exhaust temperature °C x mins 0 0 0 Not more than 150
& Smoke Fuming factor per unit area (CA) 0.0 0.0 0.1 Not more than 60
Self flame burning time(s) 0 0 0 Not more than 90

Table 6. Result of smoke toxicity test

Name of test Smoke toxicity test Performance Criteria
Number 1 2
Dimension(mm) 220x220 220x220
Specimen
Thickness(mm) 18 18
Mass(g) 366.1 359.6 -
Mass Loss (g) 35.8 36.4
Incapacitation time of Average 14:45 14:35
8mice (min:sec) Standard deviation 00:16 00:26
Mean incapacitation time of Mice(Xs:min:sec) 14:29 14:08 more than 9
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Figure 2. Specimen 20 mm (before and after).

Figure 3. Specimen 25 mm (before and after).
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. Table 7. Results of cone test

THK | HRR | PHRR

(mm) | MI/m?) | kw/m?) Performance Criteria

20T 7.7 21.8
18.44

HRR : Not more than 8
PHRR : Not more than 200
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Table 8. Dry wall specimen list

U - HES

olsh o] A LAt BEREE AFo] F
2219} fAMG, deg S0l e Ao daHEge
U BRE AFNE NS} EREH $AR A9
Wy 2Rl AR B TRAAR A3
Aoz e} gore 280 Ao 15 d 2
oz o=,

Lo

o

5. SZEEE 0|88 HAlo| LiskdsEIt

BERRER HAE WE AT At a7HE A
T 3, WEAA, BT 22 93y AaAol
ey, $xd e deo2e ooy Wizt
3, AUz AAY L W5, A4, 9840l &7
Ho] .

B dFoMe 353 %ol He Hakdee ¢4
HrietaA stglen, A7 EREEE o83 9
Ao ysHdeol M8 =Y A goeuz, Br
REE T3 Ao ditAdd] wE Wi s i E
sotstazl kit

5.1 CHEAMA

ERnso] yaidss 1] Yt 4 5=
Brwo g FAE HAE 2AsNe, ERRE &
Aoz YsdFe surt RET Aoz AntEo]
Waldyne, ofd 2 g B9} E3s EgEA
Fe|2 HAe FAANFZe EE/XE HUeA

Engzel 8= IFAA FH EH AR
AMEE A 4F 2EEAAY] FEHE R gEA2
AHEEE A 4% F g7EA] Wl disle s Hos
o, fA) FZALe] UAHERRS AM-3ELaL glo]

o x

NO Section Composition THK (mm)
ERHE 50t + BREE 50¢ 100
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Figure 4. Results of test.

specimen 7 (more than 120min.)

Faigon, AgAe ol HFads2E7t 140°C
& ZAeAY gAY dF-AEE HIYe2E
7} 180°CE ZFAste B4, Ae71EE 26k
Hog sich.

1200

1000

800

600

400

Temperature (°C)

200

0 30 60 90 180
Time (minute)

Figure 5. Standard time-temperature curve.
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Table 9. Result of fire test

Everage rising Fire resistant
NO temperature performance
at 5 point (°C) (min)
1 38 36
Internal [~ 67 74
finish
Material 3 57 135
4 53 87
5 98 127
Insulation | 6 82 113
Material 7 62 more than 120
8 81 64
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