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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.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preeeds e s e s rer—atatenance are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval criteria‘nieeded for the
diffefrent types of ISO document should be noted. This document was drafted in acdordance with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this documient may inv
of (a] patent(s). ISO takes no position concerning the evidence, validity or dpplicability of
patent rights in respect thereof. As of the date of publication of this document, ISO had 1

notide of (a) patent(s) which may be required to implement this docunient. However, imple

blve the use
any claimed
hot received
menters are

cauti
datal
such

Any
cons

For
expr
the
WWV

oned that this may not represent the latest information, whichimay be obtained frorx
base available at www.iso.org/patents. ISO shall not be held’responsible for identifyij
patent rights.

[rade name used in this document is information given:for the convenience of users 4
[itute an endorsement.

in explanation of the voluntary nature of standards, the meaning of ISO specifig
bssions related to conformity assessment;-as well as information about ISO's a
World Trade Organization (WTO) principles in the Technical Barriers to Trade
.iso.org/iso/foreword.html.

This
beha
Com
ISO 4

This
revis

The main changes are-as follows:

1

document was prepared by Techni¢al Committee ISO/TC 61, Plastics, Subcommittee S
Viour, in collaboration with theEuropean Committee for Standardization (CEN
mittee CEN/TC 249, Plastics, in accordance with the Agreement on technical cooperat
nd CEN (Vienna Agreement).

ed.

he normatiye references have been updated to the latest editions (see Clause 2);

has been renamed as Annex E.

i1se of Mass flow rate of methane gas corresponding to the net heat of combustion for ¢
hefthérmopile has been added in Clause 9;

n the patent
g any or all

nd does not

terms and
lherence to
(TBT), see

C 4, Burning
) Technical
on between

third edition cancels and-replaces the second edition (ISO 13927:2015), which has been technically

hlibration of

quent annex

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Fire is a complex phenomenon; its behaviour and effects depend upon a number of interrelated factors.
The behaviour of materials and products depends upon the characteristics of the fire, the method of use
of the materials, and the environment in which they are exposed (see also [SO 13943).

A test, such as the one specified in this document, deals only with a simple representation of a particular
aspect of the potential fire situation, typified by a radiant heat source, and it cannot alone provide any
direct guidance on the behaviour or safety in fire (see ISO/TS 3814). A test of this type can, however,
be used for comparative purposes or to ensure the existence of a certain quality of performance (in

this case, hea

ed ot fire

performancg generally. It would be wrong to attach any other meaning to performance in thistesti The

attention offall users of this test is drawn to the warning that immediately precedes Clause 10:

Vi
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Plastics — Simple heat release test using a conical radiant
heater and a thermopile detector

1 Scope

This document specifies a method suitable for the production control or product development purposes

for a
contl
use (
and

mea

rolled levels of radiant heating with an external igniter. The heat release rate is deter
f a thermopile instead of the more accurate oxygen consumption techniques. The)tim|
bustained flaming are also measured in this test. The mass loss of the test specimen
ured optionally.

2 Normative references

The
cons
unda

ISO 2

ISO §
reled

ISO 1
ISO 1
ISO 1

Fort
ISO 4
— 1
— 1
3.1

following documents are referred to in the text in such a way‘that some or all of t
fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced documeént (including any amendme

91, Plastics — Standard atmospheres for conditioning and testing

660-1, Reaction-to-fire tests — Heat release, smoké production and mass loss rate —
se rate (cone calorimeter method) and smoke production rate (dynamic measurement)

3943, Fire safety — Vocabulary
4697, Reaction-to-fire tests — Guidance’on the choice of substrates for building and transp

4934-3, Fire tests — Calibration and use of heat flux meters — Part 3: Secondary calibra

Terms and definitions

he purposes of this dgcument, the terms and definitions given in ISO 13943 and the foll
nd IEC maintain‘términology databases for use in standardization at the following adc

SO Online brewsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

flat s

to ignition
can also be

heir content
applies. For
hts) applies.

Part 1: Heat

ort products

tion method

bwing apply.

Iresses:

urface

surface whose irregularity from a plane does not exceed +1 mm

3.2

ignition
onset of sustained flaming (3.7)

3.3

material
single substance or uniformly dispersed mixture, for example, metal, stone, timber, concrete, mineral

fibre

©ISO
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orientation
plane in which the exposed face of the test specimen (3.6) is located during testing either vertical or
horizontal face upwards

3.5
product
material (3.3), composite or assembly, about which information is required
3.6
test specimen
representat Ve yil:\,c uf thc 124 udul,t (@) vvhi\,h ts—to bc tcotcd tuscth\n \ay 1th any oubotl ate-or-stt face
treatment
Note 1 to entfy: The test specimen may include an air gap.
3.7
sustained flaming
existence of|flame on or over the surface of the test specimen (3.6) for a period ofoyer 10 s
3.8
transitory flaming
existence oflflame on or over the surface of the test specimen (3.6) for apériod of between 1 sand 10 s
4 Symbols
tig time to ignition (onset of sustained flaming), expressed in seconds (s)
6'1;'80 heat release rate per unit area at 180 s after ignition, expressed in kilowatts (kW/m?2)
C'I;'OO heat release rate per unit area at 300 s after ignition, expressed in kilowatts (kW/m?2)
q’ majximum heat release rate per unit'area, expressed in kilowatts (kW/m?2)
max
5 Principle
The heat release rate is assessed by measurement of the output of a thermopile located in a chimney
situated abgve a burning test\specimen that is subjected to a known heat flux from a conical heater.
The output [in mV) is conyertéd into heat release rate per unit area (in kW/m?) by use of a calibrption
graph obtaihed previously-by burning methane gas of known heat of combustion in the same apparjatus.
Guidance is|given in Anniex B. The specimen mass loss rate during the test can also be measurg¢d by
continuously recording the specimen load cell output. Guidance is given in Annex C.
6 Apparatus
6.1 General

The test apparatus shall consist essentially of the following components: a cone-shaped radiant
heater, a chimney housing a thermopile, a load cell, a specimen holder, and a fume extraction system. A
schematic representation of the assembly is given in Figure 1. The individual components are described
in this clause.

Intoleranced dimensions are recommended values. Accrual dimensions of apparatus should be close to
the dimensions as much as practicable.

© IS0 2023 - All rights reserved
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Dimensions in millimetres

600
550

Key

1 hermopiie

2 chimney

3 cone heater

4  sparkigniter

5 specimen

6  load cell (optional)

Figure 1 — Schematic drawing of apparatus

© IS0 2023 - All rights reserved
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6.2 Cone-shaped radiant electrical heater

The active element of the heater shall consist of an electrical heater rod, capable of delivering 5 000 W
at the operating voltage, tightly wound into the shape of a truncated cone (see Figure 2). The heater
shall be encased on the outside with a double-walled, stainless-steel cone filled between the walls
with a refractory blanket of nominal thickness 13 mm and nominal density 100 kg/m3. The heat flux
from the heater shall be maintained at a pre-set level by controlling the average temperature of three
thermocouples (type K stainless-steel sheathed thermocouples have provided suitable), symmetrically
disposed and in contact with, but not welded to, the heater element (see Figure 2). 1,0 mm to 1,6 mm
outside diameter sheathed (unearthed) thermocouples with an unexposed hot junction may be used.
The heater shall be capable of producing heat fluxes on the surface of the specimen of up to 75 kW/m?2.

The heat flu
to within +2

The cone h
specimen fr

6.3 Heat
The heat fly

% for an irradiance of 50 kW/m?2.

bm heat prior to the start of the test.

flux controller

k shall be uniform within the central 50 mm x 50 mm area of the exposed specimen sufface

pater shall be provided with a removable radiation shield to protect immediately the

x control system shall maintain the average temperature of the heater element steafy to
within +2 °(.

Dimensions in millimetres

65 +05

10 £0,5
90 £0,5
3 4 1
\ 80 +0,5 2
b
oy
m—
<
3
f Il
\ 177 +0,5 / pk
+
\ 197 0,5 <

ul—]

inner sh

p11

refractory-fibre packing

thermocouple

spacer block

1
2
3
4 outer shell
5
6

heating element

Figure 2 — Cross-sectional view through heater
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6.4 Chimney and thermopiles

+

A circular cross-section chimney 600 mm * 2 mm long and 115 mm #* 2 mm internal diameter
constructed from 1 mm-thick stainless steel shall be used to house the thermopiles. This shall be fixed
on top of the top-plate of the cone heater. The axis of the chimney shall coincide with the axis of the
cone heater.

Each thermopile shall consist of four 1,6 mm * 0,2 mm outside diameter type K sheathed thermocouples.
The tips of the thermocouples shall be fixed 17 mm from the centreline of the chimney. The four
thermocouples shall be connected in series and the two ends shall be connected to the data collection

system.

A thd
the c

Anot]
poin

The :
Both

6.5
The 1

The s
and
(2,4
centl
distq
to 2§
adjug
Deta

6.6

The
box ¥
the 4

appr

himney penetration points shall be equally distributed about the circumference of.the

her thermopile shall be housed 275 mm above the cone top-plate and the chimney
s are equally distributed across, about the circumference of the chimney.

irrangement of the chimney and thermopiles is shown in Figure 1.

thermopiles shall be calibrated individually according to Clause 9:

Specimen holder
pecimen holder is shown in Figure 3.

pecimen holder shall have the shape of a square pawwith an opening of (106 = 1) mm x (
a depth of 25 mm. The holder shall be constructed from stainless steel with a {
F 0,15) mm. It shall include a handle to facilitate insertion and removal and a mechanis
al location of the specimen under the heater‘and proper alignment with the weighing
nce between the bottom surface of thecone heater and the top of the specimen shall

mm, except when testing dimensionally unstable materials, in which case, the dista
ted to 60 mm + 1 mm. All tests.shall be conducted with the retainer frame shown
s of specimen and specimen holder preparation are given in 8.3.

Retainer frame

vith an inside dimension of each side (111 + 1) mm and a height of (54 + 1) mm. The
pecimen face shall'be (94,0 + 0,5) mm?2 as shown in Figure 4. The retainer frame s
bpriate means te secure it to the specimen holder with a specimen in position.

rmopile shall be housed within the chimney at a height of 550 mm above the coné t(l)p-plate and

chimney.

penetration

106 + 1) mm
hickness of
m to ensure
device. The
be adjusted
nce shall be

in Figure 4.

‘rame shall be constructed of stainless steel with a thickness of (1,9 £ 0,1) mm in thie shape of a

opening for
hall have an

©ISO
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Dimensions in millimetres

106 1

R ——————
in ml
Ll Ll
Ll Ll
Ll Ll
I I

2 | |

2 N N
Ll Ll
Ll Ll
Ll Ll
Ll Ll
L Bl
_

2.4 0,15

-

(W)

~N

N N

FRigure 3 — Specimen holder
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Dimensions in millimetres

94 +0,5
l__ ___________ _I_l_l_ ___________ _—l
I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
—| m | | L
- __+ %__
ELT i
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
e —— -1-1'-r- ———————————— -
r_L ________________________ J_I
| S
| | +l
| [ | o
- | [
+I | |
-~ | |
L | [ —
[ [
4 E
H {‘\
H A\ ]
55,5 +0,5 1
M #1

Key
1 tapped holes in four places (M3 or 10 x 32 recommended)

Figure 4 — Retainer frame

6.7 Fume extraction system

The apparatus shall be used under a hood or in a fume cupboard with adequate ventilation to remove
safely combustion products from the laboratory.

©1S0 2023 - All rights reserved 7
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on circuit

Specimen ignition shall be accomplished by a spark plug powered by a 10 kV transformer ora 10 kV spark
generator capable of continuous sparking. The spark electrodes shall have a gap of 3 mm * 0,5 mm. If
a transformer is used, it shall be of a type specifically designed for spark ignition use. The transformer
shall have an isolated (unearthed) secondary to minimize interference with the data transmission
lines. The electrode length and location of the spark plug shall be such that the spark gap is located
13 mm #* 2 mm above the centre of the specimen in the horizontal orientation.

6.9 Igniti

on timer

The timer shall be capable of recording elapsed time to the nearest second and accurate to within

1h.

6.10 Heat

The heat flu
100 kW/m?|
circular of g
emissivity g
cause water

Radiation s
robust, simjj
within +3 %]

The calibrat
carried out,

6.11 Calib

The calibrat]

constructed
have a hand
burner undd
so that a me
side wall as
following: a

The distanc
be adjusted

6.12 Data

flux meter

k meter shall be of the Schmidt-Boelter (thermopile) type with a design range of up to g
The target receiving radiation, and possibly to a small extent convection, shall be fla
pproximately 12,5 mm in diameter and coated with a durable mdtt:black finish of su
= 0,95 + 0,05. The target shall be water-cooled, but care shall be taken that this doe
condensation on the target surface of the meter.

nall not pass through any window before reaching thé’tdrget. The instrument shg
le to set up and use, and stable in calibration. The insttiment shall also have an accurg
and a repeatability of within 0,5 %.

ion of the heat flux meter shall be checked whenever recalibration of the apparat]
as described in Annex A or ISO 14934-3.

ration burner

ion burner shall consist of a squarepan with a top opening of (100i3) mm x (1003))
from stainless steel of thickness 2,4 mm + 0,1 mm, and filled with sand. The burner
le to facilitate insertion and‘removal, and a mechanism to ensure central location @

tered supply of methane of at least 99,5 % purity can be introduced through a tube i
shown in Figure 5-The flowmeter used to monitor the methane flow shall be one d
rotameter, a dry~test meter, a wet-test meter, or an electronic mass flow controller.

e between thé bottom surface of the cone heater and the top of the calibration burner
to 25 munr:

colection system

1 sin

bout
[ and
rface
s not

1l be
cy of

us is

mm,

shall
f the

r the heater and proper-alignment with the weighing device. The burner shall be designed

n the
f the

shall

This system shall record the output from thermopile and the load cell (optional]. It shall have an
accuracy of 0,01 % of the full-scale output of the load cell (if used) and shall be capable of recording
data every 5 s or less for at least 1 h and measuring temperature to a resolution of 0,5 °C.

© IS0 2023 - All rights reserved
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Dimensions in millimetres

ceramic-fibre blanket, 50 mm x 50 mm x 22 mm, density approximately 100 kg/m3
handle

0
100 -2
I L
9L - . . 4 L] )
3
. |
0\
1
2,4 +01 2
<p
(M)}
L0
L 5 6
Key
1 dquare stainless-steel pan
2 dand, grain Size approximately 1 mm to 2 mm
3  tubefinner diameter 8 mm
4 deramic-fibre blanket, 100 mm x 100 mm x 12 mm, density approximately 100 kg/m3
5
6

Figure 5 — Typical calibration burner design

©1S0 2023 - All rights reserved 9
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7.1 Surfa
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ility of a product for testing

ce characteristics

A product having one of the following properties is suitable for testing:

a)

b)
that

an essentially flat exposed surface;

an irregular surface whose irregularity is evenly distributed over the exposed surface, provided

1) atlg
apl

2) for

deptth, the total area of such cracks, fissures, or holes at the surface does not exceed 30 9

rep

When an ej
tested in a |
report shall

modification.

7.2 Asym

A product s
materials aj
in use withi

7.3 Thin

This test m
collected fo
reducing th
speeds will

7.4 Comy

The test me

7.5 Dimensionally\mnstable materials

This test n
exposed to

dS>l 50 n/b Uf LhU SUl deU de Icpl CbﬁllLdLiVﬁ 100 llllll’) dlI'Cd liUb WiLllill d L‘lUlJL‘ll Uf 10 ITIIIT
ane taken across the highest points on the exposed surface, or

surfaces containing cracks, fissures, or holes not exceeding 8 mm in width, or,10 m

Fesentative 100 mm? area of the exposed surface.

(posed surface does not meet the requirements of either a) or b);"the product shg
hodified form, conforming as nearly as possible to the requiremefits given above. Thg
then state that the product has been tested in a modified form and clearly describ

'metrical products

ibmitted for this test can have faces which differ-or can contain laminations of diff
ranged in a different order in relation to the twg{aces. If either of the faces can be exp
h a room, cavity, or void, then both faces shall be tested.

materials

ethod can prove unsuitable for excessively thin products since insufficient data w
I the calculation of mass loss rates (optional) or thermopile output. For some mate
e data collection interval on,ahy logging system used to 1 s or increasing chart rec
help to generate more data.

Josite specimens

thod is suitable forycomposite specimens provided they are prepared as specified in 8.

ethod NS not suitable for materials that change their dimensions substantially \
the“eone heater radiation, for example, materials that intumesce or shrink away fror

from

m in
b of a

11 be
b test
e the

brent
osed

11 be
rials,
rder

N

when
h the

cone radiat¢r-because the heat flux on the surface of the specimen at the time of ignition can differ
significantly from that which is set initially.

Specimens that intumesce shall be tested by increasing the separation between the bottom side of the
cone heater and the specimen surface to 60 mm to accommodate the intumescence. Calibrate the heater
at this new separation. Specimens that intumesce so much that when tested at this increased range,
they still contact the spark plug or the underside of the cone heater prior to ignition which can only be
tested if one of the following methods are employed.

Other dimensionally unstable products, for example, products that warp or shrink during testing, shall
be restrained against excessive movement. This shall be accomplished with four tie wires as described
below. Metal wires of (1,0 + 0,1) mm diameter and at least 350 mm long shall be used. The sample shall
be prepared in the standard way as described in Clause 8. A tie wire is then looped around the sample
holder and retainer frame assembly so that it is parallel to and approximately 20 mm away from one of
the four sides of the assembly. The ends of the wires are twisted together such that the wire is pulled

10 © IS0 2023 - All rights reserved
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firmly against the retainer frame. Excess wire is trimmed from the twisted section before testing. The
three remaining wires shall be fitted around the specimen holder and retainer frame assembly in a
similar manner parallel to the three remaining sides.

Materials that distort so extensively that they cannot be held by four wires shall be tested using the fine
wire grid used in ISO 5660-1. This is made of (0,8 + 0,1) mm steel wire with a spacing between wires of
(20 = 2) mm and is shown in Figure 6.

Materials that intumesce in a fluid phase, such that molten materials overflow the retainer frame or
seep between the retainer frame and the specimen holder, and hence invalidate the test, shall be tested
without the retainer frame and shall be housed in 0,1 mm thick aluminium tray wrappings (8.3.1) which

eXte Cl 00 OP oy O v,
Dimensions In millimetres
| 100 ,
|
o
=]
®0,8 £0,1
Figure 6 — Wire grid for use with dimensionally unstable materials

7.6 Materials that require testing under compression

Materials, such as fibres, which need to be both physically retrained or compressed to be tested
at installed densities, shall be tested in a suitable specimen test cage (see Figure 7) which provides
appropriate artificial boundaries to enable the materials to be tested (8.3.2). The specimen test cage
is made of a steel wire cage constructed from (1,0 + 0,1) mm steel wire with (9 + 1) mm spacing (see
8.3.3).

©1S0 2023 - All rights reserved 11
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8 Specimen construction and preparation
8.1 Specimens

8.1.1 Unless otherwise specified, three specimens shall be tested at each level of heat flux selected
and for each different exposed surface.

8.1.2 The specimens shall be representative of the product and shall be square with sides measuring
(100*9) mm.

8.1.3 Proq

8.1.4 For
obtained by

8.1.5 Whg
shall be arr{

8.1.6 Asse

Where thin

air gap or the nature of any underlying construction can significantly affect the ignition and bui

characterisf
be understo|
its use in pr

When the
substrate, it|
for example]
or well-defi

lucts with a normal thickness of 50 mm or less shall be tested using their full thicknes

broducts with a normal thickness of greater than 50 mm, the requisite specimens sh{
cutting away the unexposed face to reduce the thickness to (50_% ) mm,

n cutting specimens from products with irregular surfaces, the highest point on the su
inged to occur at the centre of the specimen.

mblies shall be tested as specified in 8.1.3 or 8.1.4 as approptiate.

materials or composites are used in the fabrication of an assembly, the presence of air

ics of the exposed surface. It is important to note thrat the influence of the underlying 1
od and taken care of to ensure that the test result obtained on any assembly is releva
hctice.

roduct is a material or composite that would normally be attached to a well-de
shall be tested in conjunction with thatsubstrate using the recommended fixing techn

hed substrate, an appropriate substrate for testing shall be selected in accordance

1°2]

1l be

rface

br an
ning
hyers
nt to

fined
ique,

bonded with the appropriate adhesive or fixed mechanically. In the absence of a unique

with

[SO 14697.

8.1.7 Pro(
conditions, §
6 mm thick
shall be mo
refractory-f

lucts that are thinner than-6 mm shall be tested with a substrate representative of end-use
uch that the total specimen thickness is 6 mm or more. In the case of specimens of less|than
hess that would beZused with an air space adjacent to the unexposed face, the specijnens
inted so that thére'is an air space of at least 12 mm between the unexposed face anfl the
bre blanket,

NOTE Ajr gap cande'achieved by the use of a metal spacer frame.

8.2 Condjtioning of specimens

Before the test, specimens shall be conditioned to constant mass at a temperature of 23°C * 2°Cand a
relative humidity of (50 = 5) % in accordance with ISO 291.

NOTE Constant mass is considered to be reached when two successive weighing operations, carried out at
an interval of 24 h, do not differ by more than 0,1 % of the mass of the test specimen or 0,1 g whichever is the
greater.

Materials such as polyamide, which require more than 1 week of conditioning to reach equilibrium,
shall be conditioned at a temperature of 23 °C * 2 °C and a relative humidity of (50 * 5) % for not less
than one week, and the length of the conditioning period shall be stated in the test report.
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Preparation

Specimen wrapping

A conditioned specimen shall be wrapped in a single layer of aluminium foil of 0,025 mm to 0,04 mm
thickness with the shiny side of the foil towards the specimen covering the unexposed surfaces.
Composite specimens shall then be exposed in a manner typical of the end-use condition, for example, if
used with an air gap (see 8.1.6), an air gap shall be included behind the specimen within the aluminium

foil.

The aluminium foil shall be pre-cut to a size to cover the bottom and sides of the specimen and extend

3m

of the foil and the bottom and sides shall be wrapped. The excess foil above the top.Surf

cut if
exce
spec
by a

For g
used

8.3.2
All tg

compressing in specimen cages as in 8.3.3) shall be tested-with the retainer frame shown

The {
a)
b)
‘)

insert a foil-wrapped specimen in the frame with the exposed surface facing down;

or more beyond the upper surface of the specimen. The specimen shall be placedin the middle

necessary, so that it does not extend more than 3 mm above the top surface of thé sp

bs foil at the corners shall be folded around the corners to form a seal around/the top s{
men. After wrapping, the wrapped specimen shall be placed in the specimen holder
Fetainer frame. No aluminium foil shall be visible after the procedure is.,completed.

oft specimens, a dummy specimen having the same thickness as the'specimen to be t¢
to pre-shape the aluminium foil.

Specimen preparation

st specimens (other than those that intumesce in a fluid phase or those that require t¢

ollowing steps shall be taken to prepare the specifden for testing:

ut the retainer frame on a flat surface facing.dewnwards;

ut layers of ceramic-fibre blanket (hominal thickness 13 mm and nominal density 6
op of the specimen until two layers-éxtend above the rim of the frame;

it the specimen holder into the frame on top of the ceramic fibre and press down;

ighten the screw through the bottom of the frame and turn the assembly around.

Preparing specifnens of materials that require testing under compression

Lonstruct the specimen test cage as shown in Figure 7 by forming a 241 mm x 101 }
teel mesh eonstructed from (1,0 £ 0,1) mm steel wire with (9 + 1) mm separation ar
emplate<10'mm x 100 mm x 100 mm.

b)
:IZ that which is used in the installed use.

emove the template, and then, pack the test material into the specimen cage, such tha

ace shall be
ecimen. The
irface of the
hnd covered

sted may be

esting under
in Figure 4.

b kg/m3) on

nm sheet of
pund a solid

F the density

c) Testthe specimen as described in 8.3.1, but do not use the retainer frame.

©ISO
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Figure 7 — Specimen test cage for materials requiring testing under compression

9 (alibration

9.1 Heate¢r calibration

ured

Adjust the t
by the heat {

No specimel

emperature controller so that the cone heater produces the required heat flux as meag
lux meter at the start of each test day or-when changing to a new heat flux.

 or specimen holder shall be used when the heat flux meter is inserted into the calibr

htion

least
ning

position eqqiivalent to the centre of the te§t)Specimen surface. Operate the cone heater for at
10 min and|ensure that the temperature controller is within its proportional band before begir
this calibration.

9.2 Thermopile calibration

9.2.1 General

The thermo|
Thereafter,
thermopile

pile shall be-calibrated initially at each test heat flux using the procedure given in 9.2.2.
it shall\be checked at the operating heat flux before each day's work. An example of
ralibration is given in Annex D.

alcalilheati sy
ar CammoTractrott

9.2.2 Init

The calibration burner described in 6.10 and either a data-logging system or a chart recorder shall
be used for recording the thermopile output. The calibration shall be undertaken at each heat flux
level used for testing. Set the radiators at the set heat flux and allow the system to stabilize. Place the
calibration burner in position and introduce methane at a flow rate corresponding to 5 kW based on
the net heat of combustion of methane (50,0 x 103 kJ/kg)[31[4] using a pre-calibrated flowmeter. Record
the stabilized output from the thermopile and repeat the above procedure for methane flow rates
equivalent to 4 kW, 3 kW, 2 kW, 1 kW, 0,75 kW and 0,5 kW (other heat level can be used). Table 1 shows
mass flow rate (g/min) and volume flow rate (I/min) at 1 atm and 293 K of methane for each relevant
heat release rate. Plot a calibration graph of thermopile output versus the heat input from Table 1. An
example of such plot is given in Annex D.
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Table 1 — Methane flow rate calibration

9.2.3

At th
shall
is sh
corrg
9.2.2

10

Heat release rate Methane mass flow Methane flow rate at

rate 293 K

kw g/min 1/min

0,50 0,60 0,90

0,75 0,90 1,35

1,00 1,20 1,80

2,00 2,40 3,60

3.00 3,60 540

4,00 4,80 7,19

5,00 6,00 8,99

Daily calibration

be checked with a methane flow rate corresponding to 3 kW. If thislies within +5 % g
bwn in the initial calibration, testing can proceed. If it does not, the.thermopile shall be
ct positioning and if this is not in error, then the system shall ©e recalibrated in acco
. If the thermopile is not correctly positioned, reposition apd<ecalibrate.

Test procedure

10.1 General precautions

WAR
cond
expd

The
exist

NING — So that suitable precautions.are taken to safeguard health, the atte
erned in fire tests is drawn to the poSsibility that toxic or harmful gases can ev
sure of test specimens.

test procedures involve high témperatures and combustion processes. Therefore, |
for burns, ignition of extraneous objects, or clothing. The operator shall use prote

for imsertion and removal of test:specimens. Neither the cone heater nor the associated fi

be tg
spar

uched while hot, except'with the use of protective gloves. Care shall be taken to nev
k igniter which carrjes.a substantial potential (10 kV). The apparatus shall be pla

suitable fume extractiofi-system. This extraction system shall be checked for proper oper

testi
of th
irrad

10.2

hg and shall discharge into a building extraction system with adequate capacity. Th
e violent ejection of hot, molten material, or sharp fragments from some kind of spe
iated cannetdbe totally discounted and it is therefore essential that eye protection be y

Initial preparation

LR R 222 WPAC 2

ke beginning of each working day or when the operating heat flux is changed, the thermjopile output

f that which
checked for
rdance with

ntion of all
plve during

hazards can
ctive gloves
xtures shall
er touch the
red under a
ation before
b possibility
cimen when
vorn.

10.234—H

Aanazar o
XL ITUrirvIlirtc A>3 l_IUVV\'l LU LIIC

Do not turn the power to the load cell on and off on a daily basis.

10.2.

2 Perform the calibration procedure specified in 9.2.3.

If a load cell is used, put a thermal screen on top of the cell (an empty specimen holder with refractory
blanket may be used during warm-up and between tests to avoid excessive heat transmission to the

load

10.2.

©ISO

cell).

3 Position the spark igniter in the correct location.
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10.3 Procedure

10.3.1 When ready to test, remove the empty specimen holder if one has been placed on top of the load
cell (see 10.3.7).

10.3.2 Place the specimen in position and start the collection of mass loss (optional) and thermopile
output data (the holder shall be at room temperature initially). If a computerized data collection system
is used, the data collection intervals shall be 5 s or less.

10.3.3 Move the spark plug in place, turn on the power so that the spark plug is sparking continuously,
and at the same time, start the ignition timer.

10.3.4 Record the time at which flashing or transitory flaming occurs. If sustained flathing odcurs,
record the fime and remove the spark igniter. If the flames go out less than 15 min aftent;,, re-ipsert
the spark ighiter within 5 s of extinguishment and turn on the spark. Leave the spark.igniter in podition
until sustained flaming resumes or until the 15 min post tig period has elapsed. Report all these eyents
in the test r¢port.

10.3.5 Collgct all thermopile and mass loss data (optional):
a) either u‘['\til 2 min after flaming or other signs of combustion have‘ceased, or

b) if the specimen does not ignite, until 10 min have elapsed, (in'this case, remove and discarg the
specimgn unless it is showing signs of heat evolution).

Whichever ¢ccurs first, observe and record physical changes+to the specimen such as melting, swelling,
and cracking.

10.3.6 Renjove the specimen and specimen holdet
10.3.7 Replace with an empty specimen holder.

10.3.8 Test|{three specimens in this way.and report as described in Clause 12.

10.3.9 Use [the calibration graph of heat release against thermopile output produced as describgd in
9.2.2 to calculate all heat release/data quoted in the test report.

NOTE The test data hayeJlimited validity if the specimen melts sufficiently to overflow from the spe¢imen
holder if explosive spalling occurs or if the specimen swells excessively and touches the spark igniter gr the
heater baseplate.

11 Precision

The precision of this test method is not known because interlaboratory data are not available at the
time of publication.

12 Test report

The test report shall be as comprehensive as possible and shall include any observations made during
the test and comments on any difficulties experienced during testing. The units for all measurements
shall be clearly stated in the test report.

The following essential information shall be given in the report:

a) name and address of the test laboratory;

16 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=81072ad22f40449d2eca48fd3c5f994d

D)

IS0 13927:2023(E)

name and address of the person/organization requesting the test;

name and address of the manufacturer/supplier of the material tested;

date of the test;

operator;

trade name of the material tested and the specimen identification code or number;

composition or generic identification of the material tested;

omposites and assemblies, the nominal thickness and density of each of the compo1ig
iven together with the apparent (overall) density of the whole];

olour of the specimens;
etails of specimen preparation by the test laboratory;

etails of specimen mounting including any special mounting procedures used (e.g. for
aterials) and details of the face tested;

eat flux produced by the heater, expressed in kilowatts per‘square metre, and the floy
¢xtraction system, expressed in cubic metres per second;

umber of replicate specimens tested under the same‘¢onditions [this will normally 4
.1.1), except for exploratory testing];

lime to sustain flaming, expressed in seconds;
INOTE Method of calculation of effective critical heat flux for ignition is given in Annex E fo

flest duration, i.e. the time between the start of the test and the end as defined in 10.3.
in seconds;

yalues, expressed in kilowatts per square metre, of the heat release rate per unit area 3
| P N4 . P N4 .
Ignition ¢yg7, and at 300 s&after ignition g3(q, and the maximum heat release rate p

reached g, (see 10.3.9);
qverage, for all replicate determinations, of the values reported in items n) and o);

dny additionalgbservations such as transitory flaming or flashing;

Ilass loss results in accordance with C.4 (optional);

etails of any difficulties encountered in testing.

rrams [with
ents shall be

ntumescent

v rate of the

e three (see

information.

b, expressed

t 180 s after
er unit area
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Annex A
(normative)

Calibration of the heat flux meter

The calibration of the heat flux meter shall be checked whenever recalibration of the apparatus is
carried out in comparison with two instruments of the same type as the working heat flux meter and of
similar range held as reference standards and not used for any other purpose.

One of the heat flux meter reference standards shall be fully calibrated against a primary.refefence
standard inftrument at yearly intervals. This meter shall be used to calibrate the heaten temperature
controller. If shall also be positioned at a location equivalent to the centre of the specitmen face during
this calibratjion.

The inter-cgmparison of working and reference standard heat flux meters required above shall be made
using the conical heater with each heat flux meter mounted in turn in the calibration position with| care
being taken| to allow the whole apparatus to attain thermal equilibrium. Alternatively, an apparatus
specially bujlt for comparative purposes may be used (e.g. that specifiediin BS 6809).

NOTE The use of two reference standards rather than one provides adgreater safeguard against change in
sensitivity of|the reference instruments.
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Annex B
(informative)

Guidance notes for operators

General

This
back
B.2

The
Thes|

products, a comparison with full-scale fires is generally necessary to determine the time

whic

For 4
initig
at 2]
whet]

The
subs
spec

B.3
The

near
be st

bround information on the method, the apparatus, and the data obtained.

Heat release rate measurements

fest method does not prescribe the heat flux levels, nor whether ekternal ignition ig
e should be determined separately for each product to be assessed. For given appl

h heat release is to be calculated.

xploratory testing, it is recommended that the spark ighiter and a heat flux of 35 kW]|
lly. In the absence of further specifications from the person/organization ordering the

kW/m?2, 35 kW/m2, and 50 kW/m? are recommended. The results obtained can t
her additional testing at different heat flux levels(is"desirable.

test results might not be statistically sighificant unless the heat flux used (10
fantially higher than the minimum heat flux level needed for sustained flaming to o
men.

Back face conditions

annex aims to provide the operator carrying out the test and the user of the test’results with

to be used.
cations and
period over

m? be used
test, testing
hen suggest

kW/m?) is
cur for that

neat losses through the backface of the specimen can have an influence on the area urning rate

the end of the burning time’ For reproducible measurements, the loss through the bac}
andardized and this jssachieved by using a layer of insulating material.

t face should
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