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Integrity and Insulation of Wooden Fire Door ( )

Shin-ichi KIKUCHI Katsumi KOMAZAWA
Nobuo I11DA

Experiments were made on the fire performance characteristics of wooden door assemblies.

The doors tested were made of wooden frameworks with the surfaces of solid wood panel.
The wooden members used were not treated with fire retardant. Its fire resistance was
improved by filling its hollw portion with noncombustible heat-insulating materials.
Moreover, intumescent materials were constituted in the edges of the doors. These
intumescent materials were swollen by heating and closed the gaps between the doors and
door frameworks. Their fire resistance was evaluated mainly on the point of integrity, which
means resistance to penetration of flame and hot gases.

From the results of the fire tests, it is concluded that these wooden fire doors have enough
fire resistance to prevent the spread of flame and smoke for 30 minutes or more.

Keywords : fire resistance, wooden fire door, fire integrity, thermal insulation,
intumescent material
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Fig. 1. Front view of fire door specimen
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Table 1. Construction of fire door specimens

featF 1 2 3 4 5 6 7 8
Specimen
SRR oo fTiE Oy 7 w—JLFE—F T AL RAC E
Kind of mineral board Rock wool board Ceramic fiber board
P OIS (om) 20 20 20 20 20 20 30 30
Thickness of mineral board
FDILE (um) 20 20 20 20 20 20 13 15
Thickness of face panel
satfoMaRaty  L0ES 2 2 ! 2 2 ! ! 8
Number of intumescent Top rail
material fitrx b 2 1 1 2 2 1 1 2
Stile
TaEL 2 1 1 2 2 1 1 2
Bottom rail
IR 2 0 2 2 0 1 2 1
Mineral board
(bt da o 4 diE LEaEs L L L »HH &0 @ 1) L L
Existence of curb Top rail no no no yes yes ves no no
HErE s Hh &0 Hh &b i 1) &) HH
Stile yes yes yes yes yes yves yes yes
THEs L L L &HhH &b &l =L L
Bottom rail no no no yes yes yes no no
A (kg) 41.9 39.0 38.1 40.5 38.9 38.5 40, 7 42.1
Weight
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Table 2. Outlines of observational results

IR 5 2 T I AT E
Specimen Penetrating time of flame Penetrating position of flame
(min sec)
1 3011 FE b R
Upper left corner of frame
2 35'50" F7 2 7HHE® BT L Ok
Gap between the door and left jamb
3 4228 J TR
Around the knob
4 3220 J TR
Around the knob
5 42" 9" J 7R3
Around the knob
6 28'51" ETFBo T EERE DN
Gap between the door and left jamb
7 45'50" THEIASIAED B 7 L AH L o
Gap between the door and nght jamb
8 49'107 J TR
Around the knob
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Table 3. Times which the temperature go up to 260C at gaps and knobs of fire door specimens

F7 Lo
L Gaps between the door and frames A
Specimen = -4 T et Hfe Fiy Knobs
Corner Head Threshold Left jamb Right jamb Averages

1 33117 29'41" 30119" 31 3 28'34"

2 36207 30049” 372z 35'33" 35'58” 3513 29°45"

3 37'2z" 41427 3245 39°28" 36°32" 377347 27'13"

4 34°37" 32'52" 38'13" 37'24" 36" 5" 35'50" 27'48"

5 36'31" 34°357 40'53" 38 0" 41'51" 3g2z” 28'32"

6 35'22" 38147 26°37" 34" 17 41367 32'50" 31" 7

7 43°15" 37 5 41'45" 41'57" 48°31" 42'30" 34" 2"

8 45'41" 33'39" 32" 6" 49'50" 51" §" 42'29" 30" 17
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Table 4. Average temperature of unexposed face panel at thirty minutes

IEIFLIERIE (T)

Average temperature of unexposed face panel
SRk 1 2 3 4 5 6 7 8
Specimen
ki 46.0 | 40.6 | 42.9 | 41.1 | 38.3 | 445 | 35.4 | 124
Back face of muntin
Ff b B _— . -
Back face of mineral board 48.2 47.7 45.5 42.9 43.7 30.0 39.8
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