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0 ISO ISO 5658-2: 1996(E) 

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 tech- 
nical committees. Esch 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 collabor- 
ates closely with the International Electrotechnical Commission (IEC) on all 
matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 %  of the member bodies casting 
a vote. 

International Standard ISO 5658-2 was prepared by Technical Committee 
ISO/TC 92, fire safety, Subcommittee SC 1, Reaction to fire. 

ISO 5658 consists of the following Parts, under the general title Reaction 
to fire tests - Spread of flame: 

- Part 7: Guidance on flame spread 
(Technical Report) 

- Part 2: Lateral spread on building products in vertical configuration 

- Part 3: Lateral ignition and flame spread of building products in vertical 
configuration (LIFT) method 
(Technical Report) 

- Part 4: Intermediate scale spread of flame 

Annex A forms an integral part of this part of ISO 5658. Annexes B to F are 
for information only. 

Ill 
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ISO 5658-2: 1996(E) 0 ISO 

lntroduction 

This part of ISO 5658 is based on the method of the International Maritime 
Organization (IMO) published as IM0 Resolution A.653(16)[5], and has been 
developed as an International Standard in Order to allow its wider use. The 
major differentes between ISO 5658-2 and the IM0 test are that ISO 
5658-2 is limited in scope to testing the spread of flame over vertical 
specimens and does not include the Stack for estimating heat release rate. 

lSO/TR 5658-1 describes the development of Standard tests for flame 
spread and explains the theory of flame spread for various orientations. 
The relationship, both theoretical and mathematical, which exists between 
ISO 5658-2 and lSO/TR 5658-3 is also explained. 

ISO 5658-2 provides a simple method by which lateral surface spread of 
flame on a vertical specimen tan be determined for comparative purposes. 
This method is particularly useful for research, development and quality 
control purposes. 

ISOnR 5658-3 provides a more scientific method by which the ignitability 
and spread of flame Parameters of building products tan be determined. 
The data derived from this test are suitable for use in fire growth 
(mathematical) models. The same test apparatus is used for the pro- 
cedures specified in this part of ISO 5658 and lSO/TR 5658-3. 

Fire is a complex phenomenon: its behaviour and its 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 ma- 
terials and the environment to which they are exposed. The methodology 
of “reaction to fire” tests is explained in lSO/TR 3814[11. 

A test such as is specified in this part of ISO 5658 deals only with a simple 
representation of a particular aspect of the potential fire Situation typified 
by a radiant heat Source and flame; it cannot alone provide any direct guid- 
ante on behaviour or safety in fire. 

A precision Statement based on an interlaboratory trial using this test 
method is given in annex E. 

This test procedure does not rely on the use of asbestos-based materials. 

The attention of all users of the test is drawn to the following caution. 

CAUTION - So that suitable precautions may be taken to safeguard 
health, the attention of all concerned in fire tests is drawn to the 
possibility that toxic or harmful gases may be evotved during expo- 
Sure of test specimens. The advice on safety given in annex A should 
also be noted. 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 5658-2:1996
https://standards.iteh.ai/catalog/standards/sist/70356c13-a3eb-4968-b564-

2c77cfd706dc/iso-5658-2-1996



INTERNATIONAL STANDARD o ISO ISO 5658-2: 1996(E) 

Reaction to fire tests - Spread of flame - 

Part 2: 
Lateral spread on building products in vertical configuration 

1 Scope 

1.1 This part of ISO 5658 specifies a method of test 
for measuring the lateral spread of flame along the 
surface of a specimen of a product orientated in the 
vertical Position. It provides data suitable for comparing 
the Performance of essentially flat materials, com- 
posites or assemblies, which are used primarily as the 
exposed surfaces of Walls. 

1.2 This part of ISO 5658 is applicable to the 
measurement and description of the properties of ma- 
terials, products or assemblies in response to radiative 
heat in the presence of a Pilot flame under controlled 
laboratory conditions. lt should not be used alone to 
describe or appraise the fire hazard or fire risk of ma- 
terials, products or assemblies under actual fire 
conditions. 

2 Normative reference 

The following Standard contains provisions which, 
through reference in this text, constitute provisions of 
this part of ISO 5658. At the time of publication, the 
edition indicated was valid. All Standards are subject 
to revision, and Parties to agreements based on this 
part of ISO 5658 are encouraged to investigate the 
possibility of applying the most recent edition of the 
Standard indicated below. Members of IEC and ISO 
maintain registers of currently valid International 
Standards. 

lSO/IEC Guide 52:1990, Glossary of fire terms and 
definitions. 

3 Definitions 

For the purposes of this part of ISO 5658, the defi- 
nitions given in lSO/IEC Guide 52 and the following 
definitions apply. 

3.1 assembly: Fabrication of materials and/or com- 
posites, for example sandwich Panels. 

NOTE 1 The assembly may include an air gap. 

3.2 average heat for sustained burning: Average 
of the values of heat for sustained burning, expressed 
in megajoules per Square metre (MJ/m*), measured at 
a number of specified positions. 

3.3 backing board: Non-combustible board with the 
same dimensions as the specimen, used in every test 
to back the specimen (see 9.7). 

3.4 composite: Combination of materials which are 
generally recognized in building construction as dis- 
trete entities, for example coated or laminated ma- 
terials. 

3.5 critical heat flux at extinguishment: Incident 
heat flux, expressed in kilowatts per Square metre 
(kW/m*), at the surface of a specimen at the Point 
along its horizontal centreline where the flame ceases 
to advance and may subsequently go out. The heat 
flux value reported is based on interpolations of 
measurements with a non-combustible calibration 
board. 

3.6 exposed surface: That surface of the specimen 
subjected to the heating conditions of the test. 

3.7 flame front: Furthest extent of travel of a sus- 
tained flame centrally along the length of the test 
specimen. 

3.8 flashing: Existente of flame on or over the sur- 
face of the specimen for periods of less than 1 s. 
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0 ISO 

3.9 heat for sustained burning: Product of the time 
from the Start of exposure of a specimen to the arrival 
of the flame front at a specified Position and the inci- 
dent radiant heat flux corresponding to that Position 
measured on a non-combustible calibration board. 
Expressed in megajoules per Square metre (MJ/m*). 

NOTE 2 The positions are specified in table 1 (see clause IO). 

3.10 irradiance (at a Point of a surface): Quotient of 
the radiant heat flux incident on an infinitesimal 
element of surface containing the Point, by area of 
that element. 

3.11 material: Single substance or uniformly dis- 
persed mixture, for example metal, stone, timber, 
concrete, mineral fibre, polymers. 

3.12 product: Material, composite or assembly 
about which information is required. 

3.13 radiant heat flux: Power emitted, transferred 
or received in the form of radiation. 

3.14 specimen: Representative piece of the product 
which is to be tested together with any Substrate or 
treatment. 

NOTE 3 The specimen may include an air gap. 

3.15 spread of flame: Propagation of a flame front 
over the surface of a product under the influence of 
imposed irradiance. 

3.16 Substrate: Material which is used, or is rep- 
resentative of that used, immediately beneath a sur- 
face product, e.g. skimmed plasterboard beneath a 
wall-covering. 

3.17 sustained flaming: Existente of flame on or 
over the surface of the specimen for periods of more 
than 4 s. 

3.18 transitory flaming: Existente of flame on or 
over the surface of the specimen for periods of be- 
tween 1 s and 4 s. 

3.19 lateral spread of flame: Progression of the 
flame front in a lateral direction over the specimen 
length. 

4 Principles of the test 

4.1 The test method consists of exposing con- 
ditioned specimens in a weil-defined field of radiant 

2 

heat flux and measuring the time of ignition, the lat- 
eral spread of flame, and its final extinguishment. 

4.2 A test specimen is placed in a vertical Position 
adjacent to a gas-fired radiant Panel where it is ex- 
posed to a defined field of radiant heat flux. A Pilot 
flame is sited close to, but usually not contacting, the 
hotter end of the specimen to ignite volatile gases 
issuing from the surface (see figure 1). 

4.3 Following ignition, any flame front which devel- 
ops is noted and a record is made of the Progression 
of the flame front horizontally along the length of the 
specimen in terms of the time it takes to travel vari- 
ous distances. 

4.4 The results are expressed in terms of flame 
spread distance versus time, flame front velocity ver- 
sus heat flux, the critical heat flux at extinguishment 
and the average heat for sustained burning. 

5 Suitability of a product for testing 

5.1 Surface characteristics 

51.1 A product having one of the following charac- 
teristics is suitable for evaluation using this method: 

a) an essentially flat exposed surface, i.e. all surface 
irregularities a re within + 1 mmofp lane; 

b) a su rface irregularity which is evenly 
over the exposed surface provid ed that 

distributed 

1) at least 50 %  of the surface of a representa- 
tive Square area, 155 mm by 155 mm, lies 
within a depth of 6 mm from a plane across 
the highest Points of the exposed surface, 
and/or 

2) any Cracks, fissures or holes do not exceed 
8 mm in width or 10 mm in depth and the total 
area of such Cracks, fissures or holes at the 
surface does not exceed 30 %  of a represen- 
tative Square area, 155 mm by 155 mm, of the 
exposed surface. 

5.1.2 Where a product has areas of its surface which 
are distinctly different, but each of these separate 
areas satisfies the surface characteristics specified in 
5.1 .l, then each of these separate areas shall be 
tested to evaluate fully the product. 

5.1.3 When an exposed surface does not comply 
with the requirements of either 5.1 .l a), or 5.1 .l b), 
the product may be tested in a modified form with an 
essentially flat exposed surface. The modification 
shall be stated in the report. 
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0 ISO ISO 5658-2: 1996(E) 

Vertical radiant Panel at an 
angle of 1s” to the specimen 

r Specimen 

l- 

Specimen holder 

Pilot flame L- Handle 

Framework suppor 
specimen holder 

Figure 1 - Schematic of test 

5.2 Thermally unstable products 

The test method may not be suitable for assessing 
products that react in particular ways under exposure 
to the specified heating conditions (see 11 .12). Prod- 
ucts showing these characteristics should be as- 
sessed using other test methods, as given in, for 
example, ISO 9705. 

6 Test specimens 

6.1 The exposed surface 

The product shall be tested on that face which will 
normally be exposed in use, taking account of the 
following. 

a) If it is possible for either or both of the faces to be 
exposed in use then, if the core is asymmetrical, 
both faces shall be tested. 

b) 

Cl 

d) 

e) 

ting 

If the face of the product contains a surface ir- 
regularity that is specifically directional, e.g. corru- 
gations, grain or machine-induced orientation 
which may, in use, run horizontally or vertically, 
the product shall be tested in both orientations. 

If the exposed face contains distinct areas of dif- 
ferent surface finish or texture, then the appropri- 
ate number of specimens shall be provided for 
each distinct area of such finish or texture to be 
evaluated. 

Textile materials shall be tested for spread of 
flame in both the warp and the weft directions. 

If a bright metallic-faced specimen is PO be tested, 
it shall be tested both as-received and also 
finished with a thin coat of lamp black or colloidal 
graphite, applied before conditioning for test. 
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ISO 5658-2: ‘i996( E) 0 ISO 

6.2 Nurnber and size 0% specirnens 

6.2.1 At least six specimens shall be provided for 
test. 

6.2.2 Three specimens shall be tested for each po- 
tentially exposed surface or orientation. 

With specimens which could be exposed from either 
side and also having directional irregularities on one 
side only, at least nine specimens will be needed, i.e. 
three for testing with the irregularities vertical, three 
with the irregularities horizontal and three for testing 
the opposite side which is smooth. 

6.2.3 The specimens shall be 800 mm -5 mm long 

by 155mm -5 mm wide and shall be representative 

of the product. 

6.2.4 The thickness of specimens of products with 
irregular surfaces (see 6.1) shall be measured from 

Specimen ~ 

ACum 
feil 

inium 

Spring Clip 
or restraint 

1 Backing board 

I----- Specimen holde1 

Groove -* ~~~~~~~ide ,i 

al) Speclmen wlth backing board Ib) Specimen with backlng boards and spacers PormOng an air gap 

the highest Point of the surface. Products of thickness 
50 mm or less, shall be tested using their full thick- 
ness. For products of normal thickness greater than 
70 mm, the unexposed face shall be tut away to re- 

duce the thickness to 7Q mm -3 mm. 

For products of thicknesses in the range of 50 mm 
to 70 mm, it is necessary to use an extension Clip 
or restraint at the rear of the specimen holder (see 
figure 2). 

6.3 Constructisn sf specimens 

6.3.1 For thin materials or composites used in the 
fabrication of an assembly, the presence of air or an 
air gap and/or the nature of any underlying construc- 
tion may significantly affect the characteristics of the 
exposed surface. The influence of the underlying lay- 
ers should be understood and care taken to ensure 
that the test result obtained on any assembly is rel- 
evant to its use in practice. 

Fork 
Specimen 
holder guide 

Air gap 

Specimen 

Aluminiun 
feil 

-l 

Figure 2 - TypicaO mounting of specimens 

Spacer nailed to 
backing board 

Spring Clip 
or restraint 

+l- Backing boards 

I------- Specimen holder 
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0 ISO ISO 5658-2: 4 996(E) 

6.32 When the product is a surface coating it shall 
be applied to the selected Substrate using a method 
and application rate recommended for its use. 

6.3.3 When the product is a material or composite 
which would normally be attached to a Substrate, 
then it shall be tested in conjunction with the selected 
Substrate using the recommended fixing technique, 
e.g. bonded with the appropriate adhesive or 
mechanically fixed. The procedure for fixing the 
specimens to the Substrate shall be clearly stated in 
the test report [see clause 13 f)]. 

6.4 Conditioning 

6.4.1 All specimens shall be conditioned to constant 
mass at a temperature of (23 $r 2) “C, and a relative 
humidity of (50 k 5) %, and maintained in this con- 
dition until required for testing. Constant mass is 
considered to be attained when two successive 
weighing operations, carried out at an interval of 24 h, 
do not differ by more than 0,l %  of the mass of the 
specimen, or 0,l g, whichever is the greater. 

6.4.2 Backing boards and spacers (see 9.7) shall be 
conditioned for at least 12 h before use in the con- 
ditions specified in 6.4.1. 

6.5 Preparation 

6.5.1 Reference line 

Mark a horizontal line centrally at half height along the 
length of each specimen. Draw vertical marks every 
50 mm along the line. The Zero mark shall correspond 
with the Start of the exposed area of the specimen 
(see 7.4). Care shall be taken to avoid the possibility of 
the line influencing the Performance of the specimen, 
for example by damaging the surface, or increasing its 
absorbency. 

NOTE 4 Some materials discolour or burn so that the line 
and/or the marks are obscured. The use of a stainless steel 
grid approximately IQ mm above the surface of the speci- 
men allows the Position of the flame front to be deter- 
mined. 

6.5.2 Products without air gaps 

Where a product will normally be used without an air 
gap behind it, then after the conditioning procedures 
specified in 6.4, the edges and the rear face of the 
specimen shall be wrapped in a Single rectangular 
sheet of aluminium foil of thickness 0,02 mm to 
0,03 mm and dimensions of (175 + 2~2) mm by 

(820 + 2a) mm, where a is the thickness of the 
specimen, so that about IO mm of foil laps evenly 
over the edges of the front face of the specimen. The 
foil shall be pressed down flat onto the front face of 
the specimen [see figure 2 a)]. The specimen, 
wrapped in foil, shall then be placed on a backing 
board and both inserted in a specimen holder (see 
figure 3). 

6.5.3 Products with air gaps 

Where a product will normally be used with an air gap 
behind it, then after the conditioning procedures 
specified in 6.4, the specimen shall be placed over 
conditioned spacers positioned around its perimeter 
[see figure 2 b)] and mounted on a backing board so 
that a (25 * 2) mm air gap is provided between the 
unexposed face of the specimen and the backing 
board (see 9.7). The rear edges of the whole as- 
sembly shall then be wrapped in a Single rectangular 
sheet of aluminium foil of thickness 0,02 mm to 
0,03 mm and dimensions of (175 + 2b) mm by 
(820 + 2b) mm, where b is the total thickness of the 
assembly of specimen, spacers and backing board, so 
that about IO mm of foil laps evenly over the edges of 
the front face of the specimen. The foil shall be 
pressed down flat onto the front face of the specimen 
[see figure 2 b)]. The assembly, wrapped in foil, shall 
then be placed on a backing board and both inserted 
in a specimen holder (see figure 3). 

Products containi ng air gaps of less t han 25 mm shou 
preferabl y be tes ted under the ir end use conditions. 

ld 

A suitable technique for mounting thin flexible ma- 
terials is to staple closely the specimen along the edges 
to the spacers on the perimeter of the backing board. 

6.5.4 Storage of specimens 

The wrapped assemblies of specimen, backing board 
and spacers prepared as specified in 6.5.2 or 6.5.3 
shall be stored until required for testing in the con- 
ditioning atmosphere specified in 6.4.1. 

7 Test apparatus 

7.1 General 

The test apparatus (see figure 4) consists of four main 
components: a radiant Panel support framework and a 
specimen support framework, which are linked 
together to bring the test specimen into the required 
configuration in relation to the radiant Panel, the 
specimen holder, and a Pilot flame burner. 

7.2 The radiant Panel support framework 

This framework provides the support for the radiant 
Panel together with the necessary pipework for air 
and gas, safety devices, regulators and flowmeters. 
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Ch-msions in n7iIIimetres 

4 grooves60" x 0,5 rm-n deep fs LocaTe spring 

Handle 
Holesin end plate for 

-7 
\ securing the spring 

\ 
! \ 

Figure 3 n sf typieal specimen holder 

7.2.1 Tubular steel frame 

This frame shall consist of 40 mm by 40 mm, square- 
section steei tube, as shown in figure 4, and shall 
support the radiant Panel with its centre 
(1 2OOk 100) m m above floor level, with the radiating 
face of the Panel vertical. The angle between the face 
of the panei and the front face of the support frame- 
work shall be 15” k 3”. 

7.2.2 Radiant Panel 

This Panel shall consist of an assembly of porous re- 
fractory tiles mounted at the front of a stainless steel 
Plenum chamber to provide a flat radiating surface 0% 
dimensions approximately 480 mm by 280 mm. The 
Plenum chamber shall contain baffle plates and dif- 
fusers to distribute the gas/air mixture evenly over the 

radiating surface. A wire Screen shall be provided 
immediately in front of the radiating face of the Panel 
to increase irradiance. 

NOTE 5 In view of future testing, it may be advantageous 
to mount the Panel from a ring capable of being turned to 
bring the Panel into Position above a horizontal specimen. 

7.2.3 

The combustion gas and air shall be fed to be radiant 
Panel via suitable pressure and flow regulators, safety 
equipment and flowmeters 

NOTE 6 The gas/air mIxture enters the Plenum chamber 
through one of the shorter sides PO facilitate easy connec- 
tion when the Panel IS mounted from the tubular steei 
frame. 
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/- Radiant Panel 

ISO 5658-2: 1996(E) 

Dimensions in millimetres 

Radiant Panel 

Spec imen ho 

Pilot burner 

Rectangular hollow 
steel frame 

\  \  
.  

\  

J  

1 \  
r 

.  
7 

l 

b 
4 

___-_-_--- 
P 

Radiant Panel 

r 
Specimen holder 

Figure 4 - Test apparatus 

A suitable supply System includes the following: 

a) a supply of natura1 gas, methane or propane with 
a flow rate of at least 1,0 I/s at a pressure suffi- 
cient to overcome the friction losses through the 
supply lines, regulators, control valve, flowmeters, 
radiant Panel, etc.; 

b) an air supply with a flow rate of at least 9 I/s at a 
pressure sufficient to overcome the friction losses 
through the supply lines, etc.; 

c) separate isolation valves for gas and air; 

a non-return valve and pressure regulator in the 
gas supply line; 

an electrically operated valve to shut off the gas 
supply automatically in the event of failure of elec- 
trical power, failure of air pressure or decrease in 
temperature at the burner surface; 

U a particulate filter and a flow control valve in the 
air supply; 

7 Specimen 

- Specimen holder 

L- Holder support 

Viewing 
rakes 

.N-- Mirror 

g) a flowmeter for natura1 gas, methane or propane 
suitable for indicating flows of 0,5 I/s to 1,5 I/s at 
ambient temperature and pressure to a resolution 
of 1 % or better. An absolute calibration is un- 
necessary; 

NOTE 7 This is used to assist in setting the gas flow to a 
value which gives a suitable Panel temperature. 

h) a flowmeter for air suitable for indicating flows of 
5 I/s to 15 I/s at ambient temperature and pres- 
Sure to a resolution of 1 % or better. An absolute 
calibration is unnecessary. 

NOTE 8 All the above items tan normally be accommo- 
dated within and supported from the tubular steel frame- 
work. 

7.3 The specimen support framework 

7.3.ll General 

This framework incorporates the guide rails which 
support the specimen holder and locate it at the re- 
quired Position of test, the Pilot flame burner, a mirror 
and the viewing rakes. 
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