Integrity and Insulation of Wooden Fire Door ( )
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The building code of Japan requires that interior doors used in buildings such as hotels and

offices should have the quality rated Type-A. The fire-proof performance of Type-A fire
doors regulated in this code is as follows:

(1) During a 60-minute fire test, there should occur no cracks allowing the passage of
flame and no excessive amount of smoke should be observed.

(2 A fire door, being loaded at its center with an impact of a 3-kilogram-weighing sand
bag immediately after the fire test, should suffer from no destruction or no deformation which
might damage its fire-preventing quality.

This paper reports studies on techniques of improving the fire-proof performance of
wooden doors so that they can be used as Type-A fire doors. The tested doors had a fire
retardant particleboard as their core and a fire retardant wooden frame, both faces being
covered with a fiber mixed calcium silicate board and fire retardant plywood, So as to close
any gap between a door and a door framework, intumescent plastic packings or intumescent
materials were affixed on the edges of each door. The tests were performed in the methods
prescribed by JIS A 1311. The results of the tests are summarized as follows:

(1) The intumecent plastic packing allowed the passage of flame.

(2) Fire retardant materials had to be used for curbs.

(3) A lock block was recommended for a mortise lock.

(4) The average temperature of the unexposed face panel remained less than 130 after the
door exposed to fire for 60 minutes.

(5) When intumescent materials were affixed on the edges of rails, there was not observed
any passage of flame, nor any destruction and any deformation even after the impact test.
However, the three sides of the rails needed covering with fiber mixed calcium silicate
boards.
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Table.1. Construction of fire door specimens

fitatfk 1 2 3 4 5 6 7 8 9 10
Specimen No

K@ LR 1 1 2 2 2 2 2 2 2 2
Kind of door panel

[ % (mm) 47 4T 46 46 46 46 46 46 46 46
Thickness of door panel

A TR IR AL ik A B B C D D D D D D

Method for preventing the
penetration of flame

ek L 1 1 1 1 1 I P P I
Intumescent material no

7 E B 1 1 1 1 2 2 2 3 3 4
Rail construction

FEMr i 1 2 3 i 5 ] 6 [ 6
Longitudinal section

I 1 1 1 1 1 12 1 1 1
Hinge

1) F7 o doL e 1
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2) A B R Oy ik

3) it P:oAREd b LS
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5) HERRT

6) I# 1o BT 2IEEy bV

1) Construction of door panel 1 Surface material 2 6 or 10mm fire retardant plywood
Crossband material 2 8mm fiber mixed calcium silicate board
Core material @ 15mm particle board

Construction of door panel 2 Surface material © 6mm fire retardant plywood

Crosshand material . 6am fiber mixed calcium silicate board

Core material @ 22mm fire retardant particle board
A=D I See Fig.4,

} Structure for preventing the
penetration of flame
3 ) Intumescent material I % Including carbon graphite P U Including sodium silicate
4) Rail construction 1~ 3 :!See Fig.l.
5) Longitudinal section I ~6 ! See Fig.3.
of door specimens
6) Hinge

I ! Loose-joint hinge 2 ! Pivot hinge
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Table 2. Penetrating time of flame, result of the impact test and
the irradiance of backside of door specimens tested
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Table 3. Average temperature of each position of door specimens
after the fire exposure 60 minutes
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Fig.6. Relation between heating time and temperature of No. 6 fire door specimen
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