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ABSTRACT

Honeycomb core structure with its excellent stiffness and strength is being utilized in many fields
such as interior building material. Because it is inexpensive and renewable, honeycomb paper produc-
tion is economically and environmentally helpful. However, the paper needs to be fireproofed because
it is vulnerable to fire. In this study, we have undergone the performance evaluation process of the
honeycomb paper which is widely used as interior material of a fire door and packing material. Four
kinds of honeycomb (a honeycomb made of flame-resistant paper; a honeycomb attached with con-
ventional flame-resistant film made in the laboratory; honeycomb impregnated with flame retardant;
a honeycomb attached with flame-resistant film after impregnating fire retardant) were used in the
study to compare the fire retardant performance. As a result, the honeycomb with impregnated flame
retardant showed the highest performance. The flame-resistant film was effective in delaying the ignit-
ing time but had a negative effect on the rate of heat and smoke production.

Key words : Honeycomb core, Fire retardant, Fire prevention capability, Cone calorimeter.
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Table 1. Test Clause of Phosphate Flame Retardant
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Test Clause Outcome
Appearance Clear Liquid
Bromine Content Min 12.0% (w/w) Table 2. Measuring the Water Content
Nitrogen Content Min 5.0% (w/w) Times
Test Piece Avr
Phosphorous Content Min 1.50% (w/w) 1 2 3
pH 6.5~7.5 (10% Water Suspension) 180:200 g/m? K2 | 44.15 | 34.85 | 40.44 | 39.82
Density 1.25 (g/ml, at 25°C) 200 g/m* K2 39.83 | 42.08 | 39.32 | 40.41
Solid Matter (%) 48.5% 210 ¢/m* YK 4192 | 37.05 | 43.36 | 40.78
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Table 3. Piece Combustion (200 g/m? K2 Recycle Paper)
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Figure 1. Heat release rate (180:200g/m? K2 recycle
paper).
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Figure 2. Heat release rate (200 g/m? K2 recycle paper).
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Table 4. Ignition Time & Peak Heat Release Rate of
Honeycomb Paper
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Figure 3. Heat release rate (210 g/m* YK recycle paper).

*TTI: Time To Iginition [sec]
HRR: Heat Release Rate [kW/m’]
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Figure 5. Smoke production rate (200 g/m*> K2 recycle
paper).
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Table 4. The Total Heat Release Rate of Test Piece

Test Piece THR [MJ/m’]
[Recycle
Paper] Case A |Case B |Case C|Case D| Case E
180 : 200
ofm® K2 1524 | 1538 | 3.13 4.03 3.19
200g/m? K2 | 14.54 | 1456 | 230 3.30 3.19
210 g/m? YK | 1538 | 1554 | 249 3.12 3.19

*THR: Total Heat Release

HE Ak A FHS Case Aol B3] HX|7}F 1.508)
=A e

Figure 6= 200g/m* K2 AJAJ=x] ] Z} AJglHe] 50k W/
m’e] BALES 7k wf Al7h] e A7)|HAES U
B zjzoltt,

Case A9 7|WAHEL H 028mYm’E Ve,
HPXE 75secel] 0.82m*Ym>7} LA S Aoz B4
H At} Case BY A7|HAYES H+ 0.95mYm’Z
Bl , HYAE 45secol 13.72m*m¥7} AsE A
o7 ENFAL

Case C A7|TAEL Hd 26Im/m’E YERE,
HY A= 95secol] 5.14m¥Ym*7} EA = Ao = HA
A Case DO 7T ES HdF 2.8ImY/m’E o}
ERta, A= 40secoll 1647mYm>7F wHAlskE A
o7 BENF)

AP At AHH vlE) g 258 TS A

=
o A7IEAES] HAAE 6210 =3kow, FH

LRl e
o dEgle] s =A vebdch e AlE
He oduk AFHAL Case A H|3] HHx|7} 1.508)
=A el

3.4 AEEo & LYEY

b Ao we A5EkE 9 A =
AWEFS Table 49 JERIRITE & SEFe 7t
1&H o] 50kW/m2e] EAlde 7} 9]
FAeR A=t

>
%
e
R
N
(=]
S
w2
o]
o
off
rO

=

o0

S

%

(o]
Lo
=
ro 2

By

ol o ol
+ &
g XM
Ml go M
— 0 ro
Zlo %
o L*ﬂ
offt FL.‘"‘
g L
fob 2T
19 2
o, 1% gy
- i) »
(ni}:-bl' oY)
o gz
2 g0 >
2o oo

o

S

Hi

N

-

3o

o

o
i L

re

o T

o
10 rlo ot dlo ro oM -

e

ul(]

= rlo
D

=}

~

g

g,

o

@ A7 ES dut FYZ ) v]a) FIZ
23 79 1020% =7 A g2 362%
o] AZ UL 126% ST ol &

o
A7t Q7S ES Eole 81lol HA U=

sy
mo 2 T o
_lﬂ‘, VL re FUIO
rO 2 ofN Hz

ol
1o,
o,

8 B3yl
91314

5 o WA sy
J) 2

i
£ #UR Folol v
, Hg-%ﬂ o]

/i

flo o

2

O

e

ﬂ!i: =
LT
N
@ R
0%

o9
tilo
g
R K
e
pol)
o
ok
-0,
ol
ol
32
uk

1. ol5%, ¥Es, 254, A4, <AFE A

2 7 I Algd ol Al=F A, gh=3kA)]

et A St wURs] = 3, pp.304-309
(2008).

2. A3 AAE, AL, 715, “EAESRE] o
A - A5 H AT, A 7] AT-91(2009).

3. o=, AP, AE, v, A, A, 1
24, A7, A8, AL AL AEY, 27
BB S UR =LA A N, e
(2000).

4. EE, A2, 8t A, AAA, SIS B
ATL(2002).

5. AFANHAFAY, BAA = #AgF AP, A=
- 71EAEF(2001).

6. HAIS, 403, 715, Wi, “EAshEo] s}
35 ek AFA AP, Skl AgEls] A8
S s =73, pp.58-62(2007).

7. Philip J. DiNenno, P.E., Dougal Drysdale, PhD.,
Craig L. Beyler, PhD., W. Douglas Walton, Pe.,
Richard L.P. Custer, John R. Hall, Jr., PhD., John
M. Watts, Jr., PhD., “SFPE W3}3-8} sl =8 #4391, 3+
=312 1.9 91 3] (2005).

J. of Korean Institute of Fire Sci. & Eng., Vol. 24, No. 3, 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


