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European Union Fire testing of materials 
and components for trains - EN 45545-2 
 
EN 45545-2 defines a classification system that 
specifies requirements for fire behavior of 
materials and products used in trains.  
 

The system has been prepared by Technical 
Committee CEN/TC 256 "Railway applications" on 
behalf of the European Commission and is based on 
the requirements of the EU Directive 2008/57/EC. 

EN 45545-2 classifies all material on board in 
different groups which have to fulfill specific 
“Requirement Sets” which often includes several test 
methods. The test methods included in each 
Requirements Set are shown in the picture below 
(click on picture for larger). 

 

 

 

 

 



Information about ISO 5658-2 Flame Spread
ISO 5658-2, Flame spread laterally on vertically mounted products

Main use

The method is included in EN 45545-2 for products used on trains. It’s also
used by IMO (International Maritime Organization) for products on ships, see
IMO 2010 FTP code, part 5.

In the method, the radiation level at the position where the flame front on the
center line extinguishes is measured.

Examples of products that can be tested in this method
Building products in trains or ships such as flooring, finishes (walls and
ceilings).

Specimens required for testing

Complete test 6 specimens, 795 mm x 155 mm. Maximum thickness
50 mm.

Indicative
test 

2 specimens, 795 mm x 155 mm. Maximum thickness
50 mm.

Procedure for the test
The specimen is mounted in the specimen holder in combination with a
substrate. It is vertically positioned during test and exposed to heat radiation
from a radiation panel. The test is conducted with a pilot flame.
The time when the specimen is ignited is noted and the time when the flame
reaches every 50 mm station along the specimen is noted. Time to flame out
of the flame front on the center line, burnt length and any occurrence of
burning droplets are noted. Three trials are performed.

Related Information
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ISO 5660-1 & 2 Cone calorimeter
ISO 5660-1 & 2 – Cone calorimeter, heat release and smoke production.

Areas of use
The test method is used for fire technical modelling. The data from the test
results can be used for modelling bigger fires. A fire sequence in the ISO
9705 – Room Corner Test and EN 13823 – SBI can for example be predicted
using the ISO 5660 method. The cone calorimeter test is also largely used
when testing products that are under development. A whole range of different
data can be compared in order to eliminate products that will not have the
sufficient fire characteristics.
The following parameters are measured when testing according to ISO 5660,
heat release rate (kW/m2), total heat release (MJ/m2), mass loss (g/s),
effective net heat of combustion (MJ/kg) and smoke production rate (m2/s).
Levels of toxic gases can also be measured with FTIR analysis.
The test method is also used for third party verification (production control).

Example of products that can be tested according to this method
Building products, furnishings, cables, marine products, railway products, etc

Material needed when testing
Complete test
series,
3 tests 

6 specimens with dimensions 100 mm x 100
mm.
Maximum thickness 50 mm.

Single indicative test 2 specimens with dimensions 100 mm x 100
mm.
Maximum thickness 50 mm.

Test procedure
When testing a product according to ISO 5660, a sample with the dimension
100 mm x 100 mm is subjected to a specific irradiance level. The surface of
the sample is heated and starts to emit pyrolysis gases that ignite by a spark
igniter. The emitted gases are collected in a hood and transported away
through a ventilation system. The heat release is measured using the data on
measured oxygen concentration in the emitted smoke. The smoke production
is measured continually throughout the test with a laser system. 

Related Information
Contact Persons

Richard Johansson
Phone: +46 10 516 56 75

Per Thureson
Phone: +46 10 516 50 83

RISE Research Institutes of Sweden, Phone 010-516 50 00, E-mail info@ri.se
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ISO 5659-2 Smoke production
ISO 5659-2, determination of the optical density of smoke produced from a
horizontally positioned test specimen subjected to a specific thermal
radiation in a sealed chamber.

Areas of use
The test method measures the ability of a specific material to emit smoke in
case of a fire. The test is intended primarily for use in research and
development and in fire safety engineering of buildings, trains, ships, etc.

The test method is, among others, invoked by EN 45545-2 for products used
on trains and IMO 2010 FTP Code part 2 (International maritime
Organisation) for products used on ships.

The results from testing according to ISO 5659-2 can be used when applying
for a certificate according to rules of approval in the International Code for
Application of Fire Test Procedures (Resolution MSC. 307(88)). An additional
test method is IMO 2010 FTP Code part 5.

The test method ISO 5659-2 with additional toxicity analysis (FTIR)
corresponds to the IMO Resolution MSC 307 (88) Annex 1, Part 2.
The test method is also invoked by the aircraft and train industries.

Exempel of products that can be tested according to this
method
The method is used when testing products which are predominantly used on
ships and trains, but also on aircrafts, for example plastics, rubbers, textiles,
painted surfaces, wood or other building materials

Material needed when testing
EN 45545-2 

Full test series,
3 tests

6  specimens with the dimension 
75 mm x 75 mm, Maximum thickness 25 mm

One indicative test 2  specimens with the dimension 
75 mm x 75 mm, Maximum thickness 25 mm

IMO 2010 FTP Code part 2

Full test series,
9 tests

12  specimens with the dimension 
75 mm x 75 mm, Maximum thickness 25 mm

One indicative test,
one irradiance level

2  specimens with the dimension 
75 mm x 75 mm, Maximum thickness 25 mm

Test procedure
The test is conducted in a sealed chamber. The test sample is placed
horizontally and subjected to thermal radiance. When the specimen is
subjected to the irradiance it starts to emit smoke which is collected in the
chamber. The smokes specific optical density (transparency) is measured with
a light source and a photo cell. In the case of doing the toxicity analysis,
some of the produced smoke is taken out of the chamber for analysis.
Analysis is performed for each of the three irradiance levels and amongst
others the following substances can be detected through FTIR analysis:
Carbon monoxide, Hydrochloric acid, Hydrogen bromide, Hydrogen fluoride,
Hydrogen cyanide, Nitrous oxides and Sulphur dioxide.

Related Information
Contact Persons

Anna Sandinge
Phone: +46 10 516 59 73

Per Thureson
Phone: +46 10 516 50 83


