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&5 o] AFS v Aokl HdskA A &¥lth Table 12 Fine
celle] A EHE YElN AolW Fine celld] EA2 (1)~6)°] YEFHA
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Table 1 Chemical compositions of fine cell

Component| SiO2(%) | Al:03(%) | Na2O(%) | K20(%) | MgO(%) | Fez03(%)| CaO(%)

Fine cell
general | 70775 | 12716 |2575.0/1.074.0]0.270.5]0.1571.5| 0.17 2.
series




A

(1) 7

m A Gy o n
) )
B o i} i} =
, = = ; :
MH - Tou ) my =
Ny 3 R =
G S e % =
> < <
— . e &) o o
o 5 o T
Nfo o . ojy
T RS % 2
o ) o ok b3
B 7 i o ¢ 1
Bo m ﬂ_oaH Njo o) el Iy
e T A 09
) W oo o) = wu_u it N
nrooar ol i WM ~ _A;ov & 2
o R B s d| ol
= L | Sl ) =
—_ ‘mwl 7E ;o,._ 0 X
X AR ol | oF o X T B
= 0 <3 @ %
[ = o o Bo add 5
B o - = " v
n Tv < a < = A o
. 0 X’
m Mﬂ__ll i) =~ g § B 0
g N T T W i
~ — To
= Mm _ S we o ahy m ) n
5 N U o} ) —_
13} N i ° —~ X
m T ‘umo 1 HTd ‘UI 17_.D wlArO »AL Nlu.b
% @ w g o o W
— =] MA_. o el ,)Al éﬂ —_ i %o o)
g8 = I~ G N S W=
= ~ 0 ol
) — =) < n- N e o i ~ i B
= o N S 0w N 0~
Hlo ~ A ~ 53 ~ L 0



Uz

Gl

A

(6) i

o] 1,250~1,350C & A

3
=

oo

&
o

—
fite)

i+
o

Uz

Gl

B!
e

o

™



2-1-2 Zeolited] &A

Zeolitet}= o] & #HE(zein) E(litos)o]gtE g0l A 35 A}
Zeolitet= 1A AbslEoloja] 7tEstod e 2R Eou, 7FEs o #3577 2

At 2ol whx e AAH Ho Fo3 o]Foltt Zeoliter Aol A
FER AEEE Aol tiieoln AT Zeoliteot AACNA A FH = HA
Zeolite® T8t} Zeolite= A x| wel FiFeF o] thEa, 419
AE AEE g2rh HA Zeolites RS FAEY FAo] 4o Joma 4
kA ¥ Als A7)7F Aol Seiyk FRAlR 2= H Algro] ®u 2y
Fol2 nF Y, FF T, EXA &3 Fo] ULWA sHo] AHIA
Y wokd Ha AY Fof ASA EokAAE oAd &EE AR ET

Table 2= 4 Zeolited] AES e}

Table 2 Chemical compositions of nature zeolite

Component

Si02(%)

Aly05(%)

Fey03(%)

Ko0(%)

NazO0(%)

CaO(%)

MgO(%)

Zeolite

75.03

14.82

1.62

3.30

1.26

2.62

1.35
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Photo 1 Hot press & Oven.
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Fig. 2 Schematic diagram of bending experimental apparatus.
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Photo 2 Schematic diagram of oxygen index concentration.
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Fig. 3 Schematic diagram of oxygen index concentration.

_19_



3-4. NHA=
A7 FHE Molde 4%, st#oz A%sen Photo 3o R ATH
AA A ZzA ol Az ddo] Moldol H-25+= S WAs7] 93] Mold

kel o]l FAHIANE Tekerh o] F A= Moldell E&=o] w8 4 &4

AFE oge Wy ole, EEEAe iR mPRL FomA A
Hel B TG dBL @k B A7) AHgR AHe] AxE ¢

Moldel ©o]F#1E Hp=il &5 o] &3te] a2olA 2025t o]FAE =<

ANE x| wel JAAFoz2 HAErt =olth Moldddl €FES ¥ 9
Hot presso] MoldE Y il 10kg/cr®] 4EHO = MoldE ¢EAA 170TC= 30

2 Bt g

RS

o

Eiacs

[‘_1

_20_



Photo 3 Mold of panel.
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A4 AdES Axsr] st 4ES 10kg/are = 3kar, 170Tel A 30
e Ayt 24t A5 E Binders 25%, 30%, 35%% 5% F7HA7] AL
Finecell 10%, 125% 15%= 2.5%% <7IXZ oM, Zeolitex= 65%, 585%,
50%% 75%% T7HANAY. 4 A REE HEs 24t Axd ZAdE

Table 39 YEFH ST

Table 3 Mixing rate of panel sample

Finecell(%) Zeolite(%) Binder(%)
A AN#H 10 65 25
B AlH 12.5 57.5 30
C Al1¥ 15 50 35
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Photo 4 Mixture of sample A(Fine cell 10%+Zeolite 66%+Binder 25%).
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Photo 5 Mixture of sample B(Fine cell 12.5%+Zeolite 57.5%+Binder 30%).
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Photo 6 Mixture of sample C(Fine cell 15%+Zeolite 50%+Binder 35%).
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30

Load (kgf)

Displacement (mm)

Fig. 4 The relationship between load and displacement at sample A.
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Load (kgf)

Displacement (mm)

Fig. 5 The relationship between load and displacement at sample B.

_29_



30

20 }

Load (kgf)

Displacement (mm)

Fig. 6 The relationship between load and displacement at sample C.

_30_



ety

=
=

w7 MDF

1
H

A ¥

1

<
=

A, B, C9}

1o

A

Ay

W Al

4-3-1 & &

r

ToR

N
E

A

= W

Xl

Feltel

bk 1ol s A

2 F7ts

-

HAoy ALE 3
2496 1] REoj] A

b et

7l A7 Y=

g T

=
Tt

5}
=

K

sto], MDFE ®o] ©]§3&t3ith

=
}3}eof

ZS_'

F7

571

i

.

=

T3
=

1]

%
T 21~ 24% 7} X ==+ s}

¥} MDF

1%

M
o

1- 37
H

o,

tol

| iAol o

°©

o

}

0]
pul

ot ] 9
w3 MDF

1
H

=
.

=

gl2lof v
uhebA] o] ]
o]
H A

)

izt

=
=

a7t olAAH FRADY] AT AREE 25%

_31_

atoll A

o

24% o©|



e vERR AT

-
1

] A7t =

o,

LHER 91

FHE

el

W

g
n

47 MEo A

Mo

_32_



Table 4 Result of oxygen index with plywood

AAFE d&dol(mm) | AAATHsec) + A
21 1.0 12 X
22 1.2 16 X
23 1.4 29 X
24 18] 39 X
25 120 623 O
26 120 465 O
247 120 0 O

O: Combustion x: Incombustibility

Ol at 24%

O.I at 25%

Photo 7 Combustion phenomena of plywood.
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Flame speread distance ( mm )
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Fig. 7 Flame speread distance of plywood.
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Flame speread time ( sec )

21 22 23 24 25 26 27

Oxygen concentration ( %)

Fig. 8 Flame speread time of plywood.
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Table 5 Result of oxygen index with MDF

ArFTE AaxZol(mm) | AAAZH(sec) & A
25 6.0 35 X
26 8.0 56 X
27 9.0 58 X
28 10.0 63 X
29 1%.D 74 X
30 120 627 O
31 v 604 O
32 120 592 O

O: Combustion x: Incombustibility

O.I at 29% O.I. at 30%

Photo 8 Combustion phenomena of MDF.
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Fig. 9 Flame speread distance of MDF.
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Flame speread time ( sec )
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Fig. 10 Flame speread time of MDF.
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Table 6 Result of oxygen index with

sample A (Finecell 10% Zeolite 66% Binder 25%)

ArFTE AaxZol(mm) | AAAZH(sec) & A
60 1.0 1 X
70 1.0 1 X
80 1.5 3 X
85 Bu0 5 X
90 10 20 X

O: Combustion x: Incombustibility

O.I at 80% O.I at 85% O.I at 90%

Photo 9 Combustion phenomena of sample A.
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Fig. 11 Flame speread distance of sample A.
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Flame speread time ( sec )

100,
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Fig. 12 Flame speread time of sample A.
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Table 7 Result of oxygen index with

sample B(Finecell 12.5% Zeolite 57.5% Binder 30%)

ArFTE AaxZol(mm) | AAAZH(sec) & A
60 1.0 1 X
70 1.0 1 X
80 1.7 8 X
85 8.0 24 X
90 12.0 36 X

O: Combustion x: Incombustibility

O.I. at 80% O.I. at 85% O.I at 90%

Photo 10 Combustion phenomena of sample B.
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Fig. 13 Flame speread distance of sample B.
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Fig. 14 Flame speread of sample B.
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Table 8 Result of oxygen index with

sample C(Finecell 15% Zeolite 50% Binder 35%)

ArFTE AaxZol(mm) | AAAZH(sec) & A
60 1.5 4 X
70 1.8 5 X
80 2.0 10 X
85 18.0 36 X
90 60.0 P O

O: Combustion x: Incombustibility

O.I. at 80% O.I at 85% O.I at 90%

Photo 11 Combustion phenomena of sample C.
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Fig. 15 Flame speread distance of sample C.
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Fig. 16 Flame speread time of sample C.
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A Study on the Incombustibility Panel Manufacture of
Space Structure

Weon-Joo Kim

Dept. of Safety Engineering, Graduate School, Pukyong National
University

Abstract

With the advancement of the industrial society, high-rise apartments
building and complex buildings would cause a lot of damages to human
lives in case of fire. Therefore, by making the basic building—finishing
materials noncombustible, it is not only reduce the chance of a fire but
also it can be an alternative in reducing the damage of fire. Therefore, in
this study, by creating inflammable panels as the development stage, I
have measured the strength under load, and oxygenation index, and I am
planning to utilize these results for high—quality interior finishing materials.
This research used the initial A, B, C, as developed finishing materials,
plywood, and MDF to examine and compare. The results are as shown

below.

1) To make sample that used Fine cell, Zeolite and Binder at 170TC,
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2)

3)

4)

10Kg/crf. The result was sample A(Fine cell 10% Zeolite 65% Binder
25%), sample B(Fine cell 12.5% Zeolite 57.5% Binder 30%), sample C

(Fine cell 15% Zeolite 50% Binder 35%) respectively.

As a result measured the strength of sample A, B, C by load. Sample

A, B, C was 24.658kg;, 15.538kg; and 9.869kg: respectively.

As a result measured Oxygen index of sample A, B, C and plywood
JMDF. Sample A, B was noncombustible. Sample C was partly
combustible at oxygen concentration 90%. Plywood, MDF was

completely combustible at 25%, 30% respectively.

According to the results in Strength and Oxygen index of sample A,

B, C, the newly developed samples had great flammability. Among

sample A, B, C, sample A was the best for Strength and flammability.
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