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Table 1. Description of test specimen

=9 & 2H(g) 4| (em) Ue(g/em)
SHR| 54 X| o 28 0.012 0.03 0.40
WEL BN 87310-5 0.045 0.03 1.50
5 X| & X| 281984 0.025 0.03 0.83
o2 &@ | SL30191-11 0.234 0.22 1.06
]
2=ni2 <N 0.644 0.70 0.92
10| E 9l A|
_ of & Lfo]
Zsiote 0.705 0.80 0.88
7003
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Photo 1. Device of oxygen index concentration measurement.
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Table 2. Result of oxygen index with Hanji wallpaper

B2s55E(%) | d2dol(mm) | HaAZi(sec) ¢ 7HS0HEF
16.0 8 13 x
16.2 10 14 x
16.4 11 15 x
16.6 14 23 X
16.8 23 34 x
17.0 120 96 0
18.0 120 71 O
O: Combustion x: Incombustibility

Photo 2. Combustion phenomena of Hanji wallpaper.
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Fig. 2 Flame spread distance of Hanji wallpaper.

_2‘]_



2 B B B

Flam e spread tinne [ sec )
=

[E]
L]

0

160 162 164 166 168 170 180

Oxygen concentration ( %)

Fig. 3 Flame spread time of Hanji wallpaper.

_22_



5-2. A=A

i
_ﬂ.VI
T

-

Table 32 A2 kx4 grol o

o] §-of) o

=
[e)

AZFe] Wsksh a7

)
oy

I~

,ﬂl
W

o

jruge]
_ZTI
el

¢
4

<

A

%= 180 %ol A

il

g, AbaEE 190 %, 20.0 %, 21.0 %ol

olo

Hou dxrt AL A

47} A A

shulo] Aarh Ay A

=2k

-
s

A

A 182 %, 184 %, % 186 %l

<

=

(n

A

A RS Lo

]

A 02 %

= Axv A

2%l 18.8 %60l A]

SEEE

4=
==

HAoeu davt A

= Ashe

A

Bl A

il

o=

3t 187 %= AAAFE R

|

D

=

sy

27

o

Photo 3

S Aistdon 186 %

1
T

shede] dutdolrt Alm el Aol]l 120 mmZ7bA]

-
R

%60] /el M

o
{

o met

Ho
<

<

sl A 4

18.6 %°]

A

LHER 10T,

L

-
s

J)
—_

Nlo

As = gk vRkel A

_23_



o=
=y
BM
4

ﬂ
fife)

K

fi%e)
N

m]

o
<0

g
[qp]

il‘o]

= A4

o] 7ol A

EAGEE 3

14 gddol&wrt olaty] oz Al

Z7h g

gl

!

- 24 -



Table 3. Result of oxygen index with silk wallpaper

B2s55E(%) | d2dol(mm) | HaAZi(sec) ¢ 7HS0HEF
18.0 6 6 x
18.2 6 7 x
18.4 7 9 x
18.6 9 12 x
18.8 120 137 o
19.0 120 129 0
20.0 120 103 O
21.0 120 93 O
O: Combustion x: Incombustibility

1947 19.67 19.87.

el |

Photo 3. Combustion phenomena of Silk wallpaper.

_25_



Flamee spread distanco= [ mm

120

100

2

=

0

o008 ‘ l‘ |
180 182 184 1BG 190 200 210

188
Oxygen concentration ( %)

Fig. 4 Flame spread distance of Silk wallpaper.
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Table 4. Result of oxygen index with Lamination wallpaper

B2s55E(%) | d2dol(mm) | HaAZi(sec) ¢ 7HS0HEF
18.0 7 7 x
18.2 8 9 x
18.4 10 9 x
18.6 15 14 x
18.8 120 133 o
19.0 120 108 0
20.0 120 98 O
21.0 120 84 O
O: Combustion x: Incombustibility

%% 19,4 (%67 1997,

b et | 4

\.

Photo 4. Combustion phenomena of Lamination wallpaper.
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Fig. 6 Flame spread distance of Lamination wallpaper.
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Fig. 7 Flame spread time of Lamination wallpaper.
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Table 5. Result of oxygen index with Monorium linoleum

B2s55E(%) | d2dol(mm) | HaAZi(sec) ¢ 7HS0HEF
21.0 3 16 x
22.0 3 26 x
22.2 4 31 X
22.4 5 38 x
22.6 36 180 o
22.8 40 180 0
23.0 46 180 O
24.0 52 180 O
O: Combustion x: Incombustibility

Photo 5. Combustion phenomena of Monorium linoleum.
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Table 6. Result of oxygen index with Ondol floor

B2s55E(%) | d2dol(mm) | HaAZi(sec) ¢ 7HS0HEF
27.0 7 41 x
28.0 9 110 x
29.0 13 127 X
29.2 13 135 X
29.4 21 180 o
29.6 41 180 0
29.8 45 180 O
30.0 51 180 O
O: Combustion x: Incombustibility

307

Photo 6. Combustion phenomena of Ondol floor.
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Fig. 10 Flame spread distance of Ondol floor.
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Fig. 11 Flame spread time of Ondol floor.
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Table 7. Result of oxygen index with Laminate floor

B2s55E(%) | d2dol(mm) | HaAZi(sec) ¢ 7HS0HEF
30.0 3 62 x
31.0 4 ! x
32.0 6 130 X
3.2 7 160 x
32.4 10 180 o
32.6 15 180 0
32.8 19 180 O
33.0 22 180 O

O: Combustion x: Incombustibility
O

L R R N

Photo 7. Combustion phenomena of Laminate floor.
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Fig. 13 Flame spread time of Laminate floor.

_45_



o}

-

T

of AW WAL chrsEEAl bR

=

=]

sto] AW ylel B AAtd el rE T AT webs E ATl

S

|

o
1l

1o W) o

kel

A

Al WA R Bol AbEE

]
T

-

A

%
gV
el

pyl
ol
i

)
ojn

=
py
!
!

A¥ A 169 %, AAHA

_46_

g At

=

=

A7k A4 v

A ¥ 2] 187 %= YEFYITH

1

gl

2) vteAlel A9, Rx=Fd 225 %, =0T 293 %, A3 323 %E

shvbiel AaAFEE kel /3 w7 tehg,
4) t7] SolA AaE= 21.0

18.7 %,



71 BA A=

=

Ao, vpgAl = BF 21.0 %o) el A AiE o]

7 o8 Ao R ey

o

file)
o]
o

w

)
file)

N

]_

7¥ate] A

_47_



D

2)

3)

4)

5)

6)

7)

8)

i)
)
Ao
o

A. P. Mouritz, Z. Mathys and A. G. Gibson, "Heat Release of Polymer
Composites in Fire", Composites Part a: Appl. Sci. Manufact. Vol. 37, pp.
1040-1054, 2006.

H. Demir, D. Balkose and S. Ulku, "Influence of Surface Modification of
Filers and Polymer on Flammability and Tensile Behavior of Polypropylene

Compsites". Polym. Degrad. Stabil., Vol. 91, pp. 1079-1085, 2006.

I RIQFAA, “2015d TA AR

A&, AGE, g, osH, “HAntgAle ZslEAo #e AF7, F=sA|
2nkebs] FA a3 =53, pp. 397-402, 2008.
NYF, “FRFZE B A Az #ek A7, BAUEw gy Tk

RAE, ABFA £AT oW BAY B A #F AT, PR
sk AL B9 E, pp. 1-2, 2012.
B, olaW, WAF, vhehigA] A2BY BA BE A7, FYA

_48_



11) KS M ISO 4589-2, “AtAax]go] 2t ArAFe A, A28 d2AdH”,
2011.

12) JIS K 7021, “MeHRfHkic & 5 &0 AR o Beatla )7, 1995.

13) Mesik, E#n, mpcy, (LB e TEYER”, Al$E3AE pp. 149-150, 1997.

o

Sl
_L

ro,
=
1ok

14) Adald, “FA8 Al WA dasAdel a3 A7, 2 Fa A
D

15) wizge, “Aw WA e AR vad T, Aatd et oy A e o skl
=1, p. 14, 2010.

16) U5, 71303, ol5d, B, NP, AT, ADA AuedA b4 )
A Vol. 13, No. 1, pp. 533-541, 2013

17) o544, o4, AR, “Au g vAe] neAsAFd YF AL, @5

18) 2 &4, o]H=E, o]s], “AWAFAR", =A== A, p .70, 2006.
19) ASTM D-2863, “Standard Test Method for Measuring the Minimum

Oxygen Concentration to Support Candle-like Combustion of Plastics”,
1991.

_49_



A Study on the Oxygen Index Concentration for

Residential Interior Materials

Jin-Kyeong Park

Dept. of Fire Protection Engineering, Graduate School,

Pukyong National University.

Abstract

Interior material has become diverse with the development of industrial
society. However, since it has been focused on design and economic
feasibility than security, it easily burns and occurs toxic gas which causes
the damage for humans and of property in case of fire.

Therefore, this research used oxygen index for figuring out combustion
nature of wallpaper and flooring material which are being widely used as

interior material. The result is as below.

1) As measurement result of oxygen index concentration in case of
wallpaper, each wallpaper showed as follows hanji wallpaper 169 %, silk

wallpaper 18.7 % and joint wallpaper 18.7 9.
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2) In case of flooring material, the concentration degree of oxygen index
was the highest as follows monorium linoleum 22.5 %, ondol floor 29.3 %6

and laminated floor 32.3 %6

3) In terms of the result of flame-resistance, the oxygen index of
laminated floor was estimated as the highest and hinji wallpaper was the

lowest.

4) Considering 21.0 % of oxygen concentration in the air, wallpaper types
was easily burn however, all of the flooring material was burn from above
21.0 %. It shows that flooring material resists the expansion of combustion

in a fire.

5) Since wallpaper type contains low oxygen index concentration, it is

needed to be produced with adding flame-resistance materials for

preventing fire expansion.
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