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ABSTRACT

In this study, the burning behaviours of five different kinds of carpet samples covered with nylon,
PP (polypropylene), PTT (poly(trimethylene terephthalate)), wool fabric and NW (nylon and wool)
were evaluated by using the cone calorimeter having a radiant flux of 50kW/m”. And the combustion
gas toxicity was evaluated according to KS F 2271 test method. As a result of the cone calorimeter
test (KS F ISO 5660-1), nylon carpet samples were ignited most easily. In ignition ability or initial
flammability, NW carpet samples showed the highest value. In heat release rate (HRR), fire intensity,
PP carpet samples were larger than any other samples. Nylon carpet samples were the highest smoke
production rate, while N/W carpet samples the lowest. The following were in mass loss rates: NW >
wool > nylon > PP > PTT. CO (carbon monoxide) was one of the most toxic gases released from the
combustion. PTT carpet samples gave rise to the highest CO concentration, while NW carpet samples
the lowest. In addition, PP carpet samples caused the highest CO, (carbon dioxide) concentration,
while NW carpet samples the lowest. Toxicity of the gas produced from carpet samples was deter-
mined by the mouse stop motion, and it resulted in the fact that the combustion gas of PTT carpet
samples was more toxic than that of any other samples.

Key words : Cone calorimeter, Flame retardancy, Smoking emission, Toxicity
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Table 1. Characteristics of Various Carpet Samples
Materials Size (mm) Weight (g) Abbreviation
Nylon 100 x 100 x 8.7 32.3 Ny
Polypropylene 100 x 100 x 7.8 17.8 PP
Poly(trimethylene terephthalate) 100 % 100 x 6.1 20.4 PTT
Wool 100 x 100 x 9.1 29 Wool
Nylon + Wool 100 x 100 x 10 27.4 NW
g SpA) 4818 =R, A23E A6, 2009
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Figure 1. Schematic apparatus of the cone calorimeter.
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Table 2. Test Condition of the Cone Calorimeter
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Primary air supply 4} 4" Secondary air supply

Figure 2. Tester for the combustion gas toxicity.
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Test Method

Test Condition

Heating Method

Radiation, Mass Loss, Smoke Release, CO, CO,

Heating System

Cone Heater

Intensity Of Radiation

50kW/m?

Heating Time

32 Minutes After Continuous Combustion

Size (mm)

100(W) x 100(L) x S0(H)

Flow System

Dynamic (Flow) System

Exhaust Flow Rate

0.024m’/s + 0.002m’/s
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Table 3. Method of Testing the Combustion Gas Toxicity
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Test Method Test Condition

Heating Method

Tube Heater (9.5Q), LP Gas

Time (min) 1 2 3 4 S 6
Heating Condition
& Boaust 70 85 100 140 170 195
Temperature

Size (mm)

220 x 220, Thickness is under 50

Emission Rate 10L/min

Mouse ICR, 8 Female Mouses
Test Time 15 minutes
Heating Time to Sample 6 minutes
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Figure 3. Nylon carpet specimen before and after a cone
calorimeter test.

Figure 4. PP carpet specimen before and after a cone
calorimeter test.

Figure 5. PTT carpet specimen before and after a cone
calorimeter test.
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Figure 6. Wool carpet specimen before and after a cone
calorimeter test.

Figure 7. N/W carpet specimen before and after a cone
calorimeter test.
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Figure 8. Ignition time of carpet materials.
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Figure 9. Maximum heat release rates and mean heat
release of carpet materials.
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Table 4. Total Heat Release of Carpet Materials
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Figure 11. Total heat release of carpet materials. Figure 12. Mass of testing carpet materials.
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Table 5. Total Gas Production of Testing Carpet Materials

Materials Total Smoke Mean CO Mean CO,
Production (m?) | Yield (kg/kg) | Yield (ke/kg)
Nylon 9.52 0.042 2.64
PP 729 0.052 3.54
PTT 8.74 0.068 3.09
Wool 8.98 0.032 1.79
N/W 6.37 0.029 1.67
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Figure 13. Total smoke production of testing carpet

materials.
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Figure 14. CO production of testing carpet materials.
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Figure. 15. CO, production of testing carpet materials.
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3.2 Jtafroliy gt
FE ol&3 JHERF] 7t=fslAd H7HE Figure
160 YERATE F ol A FAHA AR o 7R 2
Foe ta o2 4945 ehblivh gRbERl dats)
ghao] Frrvt FAlo| o] glovt FHe| qFAA
AZHE A o B 7k S dAkslEkd o]9] 9
g 7k=7h He BERA Azl A4S wHo
vdEn, AgEez Fe YFHAATLR 79
fréll A=E A4 EH Wool >NW >N>PP>PTTO 2
YePdS & 5 o 4R S ES YIS SRR
o|Ffl FHH|Ee] AL M e AFHA A
LERACH
ol ¥E7t da ] AQESIEATE A EE], Al
rslrae dakstgAany ¥ 453 dEos o4y
A Qg whE ppe \__1—9]' FARE o]Fojx glon
olzigt SIFE] oM e F2 Yrlsleras} o4t
shetayt AL SiARE AdH o g shAafE|A o
7Fe] 34 71891 BEAHAATE 9 oS BEAIR] JF

oA

AERE gloith
4. 4 =
2 agolde A58 444 3 Fheld del 2

gl 3] A 2 0 8p5] =] A23H A6E, 2009

oME - Asl5 - AT

3

1= 7HHE 7 5% tele] 24 54 2 A&, 7}
WEES 1SO 5660-12] 7150l wel & 29
2 2431, KS F 22719 A 7125804 o
7l~— A BT
. 287k A Eow U E 7 EQ
73%01] 2317} 7}1* A ojten, R FHHES]
A= TE 7 E uls] A %@m dojup= A

i

2 I E

L

L Al 27 HEF

Bk &3k fﬂtﬂ YEEL RO AA U2 E

L3 YdE 7BEZ A vkt W

PIT 7} E9] Bfole b ?MIEOH HlafA] &

7= dHiFeR v EUEES BojH AAAHY
YEE 7P He Ag AAE F ATk

FHECM 713 Bl

Z2 PP 7HHEofA 7}

?E

02
m{)::

fllo
5 <L

b ch

oj1tsteao

745l 238 Fe FFHA Ade] o 2

< s % YTk W G AN EA He]

2| Azhe] 714 Bgkowl, ole Yikstetast ol
el o)) WE 712e] ko g dhE o),

2 ATolME duEor Qe 2ol s o)
A A EA 2 AL Hrbskey dAS
Sk, 2t GuHEg) ARS doy FERe
2 A%29 S Frhshe Ae 53 Ho| grt.
olst BAlOl 718t A% WAA B AAA B T
el A7t 2oz Agsolol & Ao AR

4, %Jﬁﬂ%ig} WEgo] e PIT

o
Ut

.
HDEH
1 AR Al 43%, “21FE] Wl oA 57(2005).
2 o}Em,“%HM WA 9E e 2 Ao
1

Fol9) o =2 93 vk H Wi E0) Tad A
S ek =g, A209, 23, pp.33-41
(2006).

3. A¥R, A, AEAE YA Ee SAs T
H7]1e0] & e, SE A s =54, Al
84, 43, pp.299-308(2002).

4. AZE, §2A4, “BAIE D o § 1158 vzt
A sAIA ol et A, ShtalA) Avets] S

A=y, pp.73-80(2002).

5. 0|29, A#E, “ELAZYVEHE 0|83 FFrY &
A siA] 547, SRl AanekE] =i, Al173,
13, pp.76-83(2003).

6. Bg, AFY, TG AY A o3 EetAE AR

MECHSIW | IP: 147.46.64.%** | Accessed 2018/10/04 14:50(KST)



ZazevEe} 7R AEHS o183 FHIERS] A45A Bt 9

Aarte E4H7P, d=sba anehs] =74, 4116
T, 43, pp.77-84(2002).

. ISO 5660-1, “Reaction to Fire Part 1, Rate of Heat
Release from Building Products (Cone Calorimeter)”,
Generer(1993).

. KS F 2271, “A&FE W A8 B 72 FAX
AlE W, S E9 3] (2006).

. A. De Chirico, M. Armanini, P. Chini, G. Cioccolo,
F. Provasoli, and G. Audisio, “Flame Retardants for

10.

Polypropylene Based on Lignin”, Polym. Degrad.
Stabil., Vol.79, No.1, pp.139-145(2003).
T. Ishikawa, 1. Maki, and K. Takeda, “Flame
Retardancy of Poly(butylene terephthalate) Blended
with Phosphorous Compounds”, J. Appl. Polym.
Sci., Vol.92, No.4, pp.2326-2333(2004).

R R L ECCES R L [

T, St ahA) 283 =74, Vol.15, No.3, pp.7-
13(2001).

J. of Korean Institute of Fire Sci. & Eng., Vol. 23, No. 6, 2009

MECHSIW | IP: 147.46.64.%** | Accessed 2018/10/04 14:50(KST)



	콘칼로리미터와 가스유해성 시험법을 이용한 카페트류의 연소특성 평가
	요약
	ABSTRACT
	1. 서론
	2. 재료 및 방법
	3. 결과 및 고찰
	4. 결론
	참고문헌


