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Abstract : In this study, we have performed the Cone Calorimeter test in accordance with ISO 5660-1 to check the combustion characteristics
of building flooring materials. The fire risk of these materials were evaluated by construction code, KFI criteria and standards of flame retardant
performance. When samples exposed to external heat flux, all samples consumed a lot of Oxygen for a long time. So heat release from sample
burning continued so long. And also all samples produced so much smoke. Even though a few samples were satisfied with only peak heat
release rate criteria, all 8 samples were not satisfied with criteria of peak heat release rate and total heat released together. The results of 5 min
total heat released were 15.9 MJ/m® ~ 53.9 MJ/m?” . It menas the results are more than 2~6 times higher than the criteria. The results of 10 min
total heat released were 30.1 MJ/m” ~ 100.8 MJ/m’ . It means the results are more than 3~12 times higher than the criteria. 6 of 8 samples were
not satisfied with Dm.corr.(corrected maximum smoke density) criteria. The building flooring materials which we used for this test ignited very
fast and the burning continued so long. It means these samples are susceptible to fire.
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Table 1. Specification of test samples

Test Samples(Flooring Materials) . Mass | Thickness
Symbols Name Comlvf;gg;ms ® | (mm)
A Deck 1(brown) wood 152 24
B Deck 2(brown) wood 77 10
C Film Flooring PVC 15 5
D Glossy Wood(white) wood 52 10
E Wood(white) wood 66 8
F Mat PVC 46 20
G ‘Wood(brown) wood 63 8
H Linoleum(gray) PVC 50 3
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Table 2. Test conditions of ISO 56601

Conditions Specification
Heat flux, kW/m® 50
Exhaust flow rate, m*/s 0.024
Specimen surface area, cm’ 88.4
Scan interval, s 2
Test orientation Horizontal
Specimen size, mm 100 x 100
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Table 3. Test results(1) of ISO 5660—1 Cone calorimeter test

Test Samples (E\%) TI-(]]]\{/I(JS/mr%in) T%}?m%ﬂn)
A Deck 1(brown) 2294 4.7 74.2
B Deck 2(brown) 279.3 50.1 100.8
C Film Flooring 325.0 335 335
D | Glossy Wood(white) 172.7 15.9 32,6
E Wood(white) 259.0 30.8 70.9
F Mat 281.4 53.9 70.0
G ‘Wood(brown) 279.0 34.1 71.9
H Linoleum(gray) 183.0 26.7 30.1
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Fig. 2. Peak heat release rate.
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J. Korean Soc. Saf., Vol. 32, No. 5, 2017



A=2 uicx o8

Total Heat Released(Smin)

60

THR(MJ/m?)

A B C D E F G H
Samples

Fig. 4. Total heat released(5 min).
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Fig. 5. Total heat released(10 min).
ojth. Ald& AR 87HA] R MES] sEt =
geko 7)EHTh 268 AL =2 159 MI/m’ ~ 53.9
Mim? A3E 23},

HAYILEE 752 WSS AR AE(Glossy wood
(white), L1noleum(gray))4 7o = FH

TH5oHA] Hohe AL Ve SHE
AL YA Aavt AEHH o R ZPES
ot AIEE AAIRE BE AEo] SAEAIA] ATt A
&rlo] fEe] dS WEdthe AME QC’ Il
t}. Fig. 4¢} Fig. 50 2+ A& it &
= FAIHAH

AZE v R daAAs 2 Al whr) 2
7129 FEAARAE F 1087 SHEED) 7
I AWAEe] B - 259 AR KFI 137
TEIAE 7SR = 1083 &
S AIE v us|EH Table 3 2 Fig. 50l 4 &2l
L AT} o] & g/fje] BE MZo| 7]F9] 8 MI/m’
ZIsh= o2 eyt 24 3ufjolA] 128 o4
30.1 MJ/m’ ~ 100.8 MI/m*2] ZA1}zHe B, o]
SR A] Bl AlEo] 7| ASHdS 2R shal
Hof| Atadm 7l WAGE o] SOl AbAA R TE X453
o7 WgEo] v A& o ZPHS ofn|dirt

o

fr ro mlo 20 o

SHEOIMEHS| K|, K32 R|55, 20174

SAIE0l 2Igt sy elEd Hlw AT

ol WheF, SPAEAY Fbel Ak P K=
o] ROtk v} FehE]|R] oku L&A o7 AT
Elo] 271 7k E tE 3HE WAAAA It

oS vtk

ol
]
=

7 | etAl2HTotal Smoke Released, TSR)
FAs7IEolA HAArIEE 2R VEs
40002 AJskal QJth Table 404 Qg 4= 9= A
1} 7ro] 1SO 5660-12] Z¢17|akAleka}l ASTM E662
+ KS M 1805659-29] A71d&=gtoll theh Ja-tAE
o]g_sl.q A a7|UE RAZES =4 Al 2 A}

Z 87119] AZE 2= 37119 AE(Glossy wood(white), Wood
(Whlte), Wood(brown))-> 7]24kQ1 400 HA| o= A
2 vElRgory, 5719 AMZ(Deckl(brown), Deck2(brown),
Film flooring, Mat, Linoleum(gray))?] 739+ 7|42
A x2Aeh= Aew Uebdth Fig 60 SA71EAY
F(TSR)= o83t oS A7 d = HAZHDm.corr)
& EASYE

3.3 ¢
H}
o

o] ot
2 3}go] 0197} QXI B Al 941:1 sht. 7]
: o sy Al 21 wskE Az
ajat 4= Qe qm 9 aEe] B4Hel Alotsin

n

Table 4. Test results(2) of 1SO 5660—1 Cone calorimeter test

TSR Dm.corr expected by
Test Samples (/) TSR
A Deck 1(brown) 1505.2 638.9
B Deck 2(brown) 923.5 4952
C Film Flooring 9714 507.2
D Glossy Wood(white) 337.7 350.5
E ‘Wood(white) 1254 298.1
F Mat 2660.6 9243
G ‘Wood(brown) 102.1 292.3
H Linoleum(gray) 1301.2 588.5
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Fig. 6. Dm,corr, expected by TSR

23



o ofelgo] Ark: AL oulstn, ok ARHOR
A7 A 4 e ofnjsit
.48
B ATolAE BRI 2 A8 WA ohe A%
& whebAle] thet s Alele] et A S o
JIAEAS B 7|57 v heTt B ARG
AE % lolek
D) Aol AHE BE AEEo] o3 Hapde| L
24 2700 At FAA AW, s

Hopghe BT 4 9ik

A 7]39— 7 Xl
3) A= DP‘XHEPJ
71&9 AR 7]
=49 A5 KFI Q147]%9] +
A3} 87l HE HEolA it‘o%%‘_
3~128 =A YER 7S
B}

4) A58 vig A A7dAyel digt 24aE e
5715 v Ay F 879 ME £ e 7S
ok oL, 7o MEL 7|EE TSR] Xk

o= vehg.

S

ZAe] Z: o] =EL 0ITHE RIS A
Yoz FAFATAEE U ol S 7] 2AT
A (No. 2016R1D1A1B02008374)”

References

1) B. W. Shin, Y. H. Song, D. H. Rie and K. S. Chung, “A
Study on the Analysis of Smoke Density Characteristics for
Wood-Plastic Composites”, Journal of Korean Institute of
Fire Sci. & Eng. Vol.25, No.3, pp.119-124, 2011.

24

2) K. W. Lee, K. E. Km and D. Y. Lee, “Combustion
Characteristics of Fiber Reinforced Plastic by Cone
Calorimeter”, Journal of Korean Institute of Fire Sci. & Eng,,
Vol.18, No.2, pp.68-72, 2004.

Y. J. Park, W. J. Kim, H. P. Lee, J. Y. Yuand Y. S.Yang, “A

Study on the Characteristics of Smoke Release for

Architectural Surface Materials and  Architectural

Adhesives”, J. Korean Soc. Saf., Vol.29, No.1, pp.21~24,

2014.

W.J.Kim, Y. J. Park, H. P. Lee, S. H. Limand J. L. Kim, “A

Study on the Toxicity Analysis of Combustion Gases of

Architectural  Surface Materials and  Architectural

Adhesives”, J. Korean Soc. Saf., Vol.28, No.4, pp.48-52,

2013.

J.Y. Park, C. S. Baek, H. P. Lee and Y. P .Hong, “A Study

on the Heat Release Characteristics of Household Items

using LSC(Large Scale Calorimeter)”, J. Korean Soc. Saf.,

Vol.30, No.3, pp.38-44, 2015.

Y. J. Park, “A Study on the Flame Growth Characteristics

of Household Items(Refrigerator + Washing machine -

Drawer * Sofa)”, J. Korean Soc. Saf., Vol.30, No.3,

pp-45-51, 2015.

Ministry of Land, Infrastructure and Transport Act

2015-744, ““Standard for Fire Resistance Performance and

Preventing Fire Diffusion of Building Finishing

Materials”, 2015.

Korea Fire Institute Criteria 205, “Criteria of KFI for

Noncombustible and Quasi-noncombustible Materials of

Interior Decoration”, 2015.

Ministry of Public Safety and Security Act 2016-138,

“Standards of Flame Retardant Performance”, 2016.

10) EN13501-1, “Fire Classification of Construction Products
and Building Elements - Partl:Classification using Data
From Reaction to Fire Tests”, 2010.

11) ISO 5660-1, “Reaction to Fire Tests - Heat Release,
Release Rate(cone calorimeter method) and Smoke

3)

4)

5)

6)

7)

8)

9)

Production Rate(dynamic measurement)”, 2015.
12) Y. T. Km, “A Study on the Combustion of Car Interior
Materials”, Kangwon National University, 2010.

J. Korean Soc. Saf., Vol. 32, No. 5, 2017



