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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO_ also take part in the work 1SQO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanflards
adopted by fthe technical committees are circulated to the member bodies for voting. |Publication gs an
International|Standard requires approval by at least 75 % of the member bodies casting,a vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 12472 Was prepared by Technical Committee ISO/TC 92, Fire)safety, Subcommittee SC 2,| Fire
containment|
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Introduction

This test method has been developed for a number of reasons, the primary one being the recognition of the need
to have a repeatable and reproducible test procedure by which the performance of intumescent products can be
evaluated, particularly so as to ascertain any change in performance resulting from “real time” ageing.

be quantified.
: ducts and, as
a comsequence, real time ageing tests are carried out. It was considered that over a peried.of fwenty years,
manufacturing variations would probably occur on any type of proprietary fire-resisting dogr! The ¢ffect of such
variafions would be to mask any performance changes. The testing apparatus specified here is cagable of being
built 1o reproducible and repeatable specification, which will allow even small variations in perfofmance to be
identified.

The fact that the method has eradicated most of the variables, making it repeatablé and reproducibl¢, also makes
it suifable for quality control purposes. As a quality control test it has theradded advantage of heating the
intumescent seals in the same manner as they would be in practice; in the.¢ase of pressure-forming intumescent
matefials, the method also allows the pressure-forming characteristies{of the materials to be characterized for
their $hear resistance in a comparative manner. This is not measured by any other known technique

Finally, because the test heats the specimen in a characteristicavay and applies typical movement of shear forces,
repedtable product-by-product comparisons can be madé. This permits a restricted amount of product
interdhangeability covering the least onerous door modes.and configurations. Even under these cpnditions, the
intumescent material proposed to replace the existing material must itself have been the subject of alfull-scale test
on arjother door design, if confidence is to be gained,it+its performance at large scale.

© 1SO 2003 — Al rights reserved \
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I1ISO 12472:2003(E)

Fire resistance of timber door assemblies — Method of
determining the efficacy of intumescent seals

SAFETY PRECAUTIONS — The attention of all persons concerned with managing and carrying out

this
possibility that toxic and/or harmful smoke and gases could be evolved during the test.

ire resistance test is drawn to the fact that fire testing can be hazardous and that there is a

Mechanical

and operational hazards can also arise during the construction of the test elements or_structures, their

testing, and disposal of test residues.

An agsessment of all potential hazards and risks to health shall be made and)safety pre

utions shall

c
be identified and provided. Written safety instructions shall be issued. Appropriate trairjing shall be

ized door when tested opening into the furnace during a test in accordance with ISC
leaf undergoes distortion greater than this during.the test, then the method is un
evalyating alternative sealing methods.

1 $cope
This
intum

International Standard specifies a test“method for determining the effective sealing
escent materials or systems in the€;context of sealing door-to—frame clearances in
assemblies. Intumescent seals extend the'duration for which the gap between the leaf edge and
satisfly the integrity criteria of the fire resistance test, and sealing systems can be compared using
The hethod is suitable for evaluatingthe efficacy of exposed intumescent sealing systems used i
with ftimber fire resisting doors. of up to 1 h fire resistance. It is not suitable for comparin
intumescent seals. The results’ can be applied to proven, single-acting, single-leaf, latched,
assemblies of sizes up to,that' given in the field of direct application.

This
teste
criter
The

International Standard is applicable to timber door assemblies whose intumescent seal
 in accordancevwith 1ISO 3008 and have satisfied the integrity and — if appropriate — 1

suitability\of any sealing system for use on timber door assemblies of any other confi

itten safety

nh half their

p frame of a
3008. If the
suitable for

capability of
timber door
he frame will
this method.
N conjunction
g concealed
timber door

5 have been
he insulation

on, whilst.incorporating another form of heat-activated seal for a period appropriate to thg¢ application.

guration (i.e.
can only be
brdance with

unlatgched ssingle doors, double leaf assemblies etc., or doors constructed of other materials)
evalyated\ by subjecting a full-sized door assembly, complete with seals, to testing in acc
ISO 3008.

The method does not provide any measure of the ability of the seal to resist the flow of smoke (although a gap
that is sealed will provide a reduction in the flow of hot products of combustion) or any information as to the

additional protection that could be needed at hardware/ironmongery positions.

© 1SO 2003 — Al rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (in

cluding any amendments) applies.

ISO 834-1, Fire-resistance tests — Elements of building construction — Part 1. General requirements

ISO 3008, Fire resistance tests — Door and shutter assemblies

ISO 8302, Thermal insulation — Determination of steady-state thermal resistance and related properties —

Guarded hot

ISO 13943, A

3 Terms

For the purpgses of this document, the terms and definitions given in ISO 13943 and-the following apply.

3.1

intumescen
seal compris
heat, intende

3.2

concealed intumescent seal

seal where t
adhesive anq

3.3

exposed int
seal either s
visible when

3.4

integrity
ability of a s
passage thrg

3.5
supporting
construction
is installed

plate apparatus

Fire safety — Vocabulary

and definitions

seal
ng material or combination of materials with the property of swelling or foaming when expos
d to improve the fire performance of the element of construction*in which it is incorporated

he material is fitted below a timber lipping of attleast 4 mm thickness by a thermally soft
not visible from the outside

limescent seal

installed

eparating element of\building construction, when exposed to fire on one side, to prever
ugh it of flames and hot gases or the occurrence of flames on the unexposed side

construction
that may be required for the testing of some building elements and into which the test speq

ed to

BNning

bt into a groove in the edge of the leaf or face of the frame, or applied directly to the facg¢ and

t the

imen

EXAMPLE

The wall into which a door is fitted.

3.6
test constru

ction

complete assembly of the test specimen together with its supporting construction

3.7

timber fire-resisting door assembly
door assembly intended, when closed, to resist the passage of fire or combustion products or both, where the
leaf edge incorporates a combustible edging not less than 5 mm thick and where the construction materials
are not of metal

© ISO 2003 — Al rights reserved
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4 Apparatus

4.1

General

The apparatus used for the test shall generally be in accordance with 1ISO 834-1. Additional apparatus will be
required to evaluate the contribution to the fire resistance of timber fire-resisting door assemblies provided by
intumescent seals as specified in 4.2.

4.2

4.2.1

4.21

weldg¢d corners forming a square with outer dimensions of 600 mm x 600 mm. A low.'€arbo

(nom
centr|
centr|
face

outer

4.21

activated shall be mounted on the back face of the central steel pafie)in order to maintain the alig

centr

4.21
pane
that

4.21
brackK
shall
down
mass

4.21
lamin
and

door
oven
and 1

formaldehyde orsimilar).

The
perin

Additional apparatus

— TestTig

1 The test rig consists of a low carbon steel angle frame (60 mm x 30 mm x 5 mm_thic
nally 5 mm thick), which overlaps the hardwood lipping by a depth of (1Q’#1) mm, s
blly on a diagonally mounted 15 mm diameter round steel shaft retained imbushes at ez
bl panel shall be retained in a diagonally central position by means of locking: collars bearin
bf pivot blocks on the diagonal shaft, lightly greased, such that the gap bétween the central g
frame is equal on all edges (see Figure 1).

2 A suitable, easy-to-release mechanism such as a camthat does not disturb the

bl panel with the back of the outer frame (see Figure 2).

3 A steel bracket incorporating a deflection limit,adjusting screw at one end shall bg
by means of a metal block as shown in Figure 1. The screw is used to limit the deflection o
pecified in Clause 7.

4 On the rear face of the frame, a 100 mm diameter pulley wheel shall be mounted on
et to facilitate the application of a load te'the central panel at the point shown in Figure 1

below the rig for a length of appreximately 300 mm. A weight, or a weight pan and weig
shall be attached to the lower end“ef this wire rope.

5 The flush face of the“outer frame shall be clad with a non-combustible insulati
ated boards, with a density of 680 kg/m3 + 10 % and a thermal conductivity of between
D, 18W/(m-K) determinéd) sing the 1ISO 8302 test method, to a thickness equal to the thig

dry weight) shall.be affixed to the inner edge of this cladding to the full thickness of the ins
0 a depth of 19+ 1) mm. Lipping shall be applied by means of high-temperature adhesiy

entral.panel shall be clad in a similar manner and a similar hardwood lipping shall be incorf
eterof this panel to a nominal depth of (19 + 1) mm, but finally sized such that the gap

lippin

) with mitred
N steel plate
hall be fixed
ch end. The
j against the
anel and the

panel when
nment of the

fixed to the
f the panel to

b steel pulley
A wire rope

be attached to the central panel at the-position shown so that the rope passes over the pull¢y and hangs

hts, of 7,5 kg

ng board, or
D, 14 W/(m-K)
kness of the

to which the results.are normally to be applied. A lipping of hardwood (of density greater than 550 kg/m3

Lilating board
e (resorcinol

orated in the
between the

d on the frame and the central panel is (3.5 + 0.5) mm on all edges.

4.21.

6 Special attention shall be paid to the method of corner jointing the timber lippings at t

he corners to

ensure that they do not open up and burn through during the test. The method of jointing shown in Figure 3 is
recommended.

© IS0

2003 — All rights reserved
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Dimensions in millimetres
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Key
1 bush 170 outer frame
2 outer frame 11 central panel deflection limit adjustment screw
3 central panel 12 bush
4 locking collar 13 7,5 kg load
5 shaft pivot blocks 14 hardwood lippings (550 kg/m3 min.)
6 steel pulley wheel 15 intumescent sealing material
7 cam-retaining device 16 non-combustible insulation boards
8 st.eel pulley bracket a  See Figure 2.
9 wire rope

b > 54/60 or > 44/30.

Figure 1 — Apparatus for determining contribution of intumescent seals to fire resistance of doors
and shutter assemblies
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% @Eé

a) Cam-fully-retaining central panel

]
e
]

b) Cam-partially-retaining central panel

=
4

]

L]

c) Cam open central panel released

Figure 2 — Details of cam-operated retaining device

5 Test specimen

5.1 General

The specimen shall consist of one or more intumescent sealing strips of the type to be evaluated, fixed into or
onto the hardwood edging of the test rig in accordance with 4.2.1.5 and in a manner similar to that of practice.

5.2 Specimen size
The width of the seal and the thickness of the rig panels shall in all cases be the same as would be used on

the door and frame in use. The length of the sealing strip is governed by the size of the test rig, but the seal
shall be continuous around the periphery of the panel, frame or both, forming butt joints at the corners —

© 1SO 2003 — Al rights reserved 5
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unless other joints are to be formed in practice, when the joints shall be as they are to be in use. An example
of the frame fitted construction is shown in Figure 1.

5.3 Desig

5.31 The
surface of th
practice.

5.3.2 Whe
frame reveal
hardwood i
coincident. W
lippings as tH

533 Insi
edge of the |
pivoted pane

In of specimen

*ﬁ

Figure 3 — Preferred method of jointing lippings at corners

upper surface of the intumescent-seal shall be level with, or not more than 1 mm below
b hardwood lipping. In such cases the seal shall be fixed in a manner similar to that to be us

re a single intumescent sealing strip is to be evaluated and the position of the seal (i.e. i
or the leaf edge) is not known, the seal shall be fitted into a groove machined into the outer,
ping as in practiceSuch that the centreline of the lipping and the centreline of the sej
here two or more’seals are to be used, these shall be equally distributed about the centrel
ey would be in accordance with the manufacturer's instructions.

uations Wwhere the seal is designed to be fitted to the moving element of a door assembily (i.

of the'test rig as installed, or in accordance with the manufacturer's instructions.

, the
edin

n the
fixed
| are
ne of

B. the

paf), then it is permissible to mount the seal or seals into the hardwood lipping fixed to the c¢ntral,

5.4 Specimen conditioning

The conditioning of any hygroscopic material used in the manufacture of the test specimen shall be in
accordance with ISO 834-1.

6 Pre-test analysis and installation

6.1

lippings used in the test construction in order to provide an auditable description (see Clause 10).

Establish the dimensions and characterize the properties of the sealing materials and the timber

© ISO 2003 — Al rights reserved
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6.2 Mount the test rig, complete with its cladding and incorporating the seal under evaluation, into a
supporting construction in the vertical face of the testing furnace, such that the clad face is flush with the
supporting construction on the exposed face. Ensure that the supporting construction does not interfere with
the operation of the weight. Ensure that the test rig is securely fixed within the hole in the supporting
construction by means of additional brackets if required.

6.3 Position not less than four furnace control plate thermocouples so that the nearest edge of the
thermocouple is 100 mm from the adjacent edge of the test rig and 100 mm from the face of the supporting
construction, as shown in Figure 4 a). When multiple rigs are in use, the thermocouples between adjacent rigs
will be common to both, as shown in Figure 4 b).

64 Qo L1 ~H okl Aafl e IH H FS H (40 1 4\ Aafl tH
B LT UIC AUJUolAUIT UTTITUUUTT TITTHITUTNTY oUITW U IV TV L T 1T UTTTCUUUTT.

6.5 | Engage the panel retaining mechanism to keep the panel in line with the outer frame\Apply a mass of
(7,5 1 0,01) kg to the loading system.

Dimensiong in millimetres

100 100

100

100

100

2

b) When testing using two or more rigs
Key

1 testrig
2 furnace thermocouple positions (all corners similar)

Figure 4 — Thermocouple positions

© 1SO 2003 — Al rights reserved 7


https://standardsiso.com/api/?name=870a464c600b2d333befdcf76536f070

ISO 12472:2003(E)

7 Test procedure

7.1 Carry out the test generally in accordance with ISO 834-1, maintaining a positive pressure within the
furnace, relative to the laboratory atmosphere of (20 + 2) Pa, at a height corresponding with the top edge of
the central panel (i.e. level with the upper horizontal gap).

7.2  After the test has been running for half of its anticipated duration (i.e. 15 min or 30 min), carefully apply
the load by releasing the retaining mechanism. Perform this operation such that there is minimal disturbance
to the position of the panel.

7.3 Measure the deflection, to the nearest millimetre, at the top corner of the central panel, immediately
nded
intumescent peal was capable of re3|st|ng the load; continue to monitor the deflection until either the maxjmum
limiting deflection of 15 mm is reached or until the test is terminated, as this indicates whether,the material
loses its ability to resist the load and if so, when. Record the time at which the limiting deflection-is réachgd.

7.4 Monitdr the gap between the inner pivoted panel and the outer fixed frame for a loss/of integrity using
the cotton pad specified in ISO 834-1. The size of the cotton pad may be reduced to make it easier to|carry
out this procg¢dure, but shall not be less than 40 mm x 40 mm.
Disregard anly deflection that occurs after termination of the heating or during the-extinguishing procedurgs.

NOTE Ag all of the edges of the rig are subjected to positive pressure furnacé.conditions, the use of the gap gpuges
is not relevant

8 Performance criteria
The contribution to the fire resistance provided by the intuniéscent seal shall be deemed to have ceased as a

result of either the presence of continuous flaming on the unexposed face or ignition of the cotton fibre pad in
accordance vith ISO 834-1.

9 Expresgsion of results
The effectivgness of the intumescent ‘'seal in maintaining the integrity of a fire-resisting door or shutter
assembly shall be expressed in terms of the period for which the sealing system satisfied the integrity cfiteria
of the test. The thickness of the test-panel shall also be given.

A typical reslilt may be expressed as follows.

Duratiop of the effective sealing provided by the intumescent seal: 39 min in conjunction with a
44 mm thick panel.

10 Test report
The test report shall include the results (see Clause 9), the time at which the maximum deflection of 15 mm
was reached or the magnitude of the maximum deflection, together with the required information according to
ISO 834-1, including the following information as indicated:

a) a full description of the intumescent seal (i.e. composition and any distinguishing features such as colour,
including that of any applied protective coating);

b) the size and cross-sectional area of the total seal and of the intumescent material, if these are different;

c) the position of the seal or seals in the lipping relative to the exposed face of the test rig;

8 © ISO 2003 — Al rights reserved
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