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Note
This leaflet is parl of a sel which also includes :

- Leaflet 543 © Brakes - Regquiations relative o the eguipment of
Irailing stock.

—Leaflet 642 Special provisions concerning fire precautions and
fire-fighting measures on. molive power unils and
driving trailers in international traffic.
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1 - Field of application

The reguiations sel oul below shall apply to all passenger-carrying
raitway vehicles and o assimilaled vehicles.

In addition, the regulations contained in the following leaflets shall
apply lo specific types of vehicle :

— 543 (Section 3 concerning spark arresler shields),

— 642,

2 - Fire protection — General guidelines

* 2.1 - Wilh respect to fire resistance, the seach design and interior
tittings must above all prevent the spread of any fire.

2.2+ It is recommended that the materials selecied for the construc-
tion of vehicles should presenl the lowest possible combustion capa-

city (1).

* 2.3 - The materials. used for the construclion of vehicles must in all
cases comply with existing. fire prolection standards applied by the
respeclive ownner railway and in which the test criteria are specified.

* 2.4 - The fire-resistance of the materials used shall be t2sted by the
railway-concerned-or -by other bodies approved by the railways.

(1) The concept of combustion capacity in. this-case means the: thermal combusthion
energy of-all materials present in a specific area,
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*25-These examinations and tests shall be carried oul in accor-
dance with the methods or national standards used by the respective
awner railway. The results must at least be equivalent (1) to the condi-
tions (2) for Classes A or B of 1he lest methods described in Section 3.

2.6 - The tests lisled in seclion 3 are inlended 10 serve as an assess-
ment basis for railways, using common criteria for malerial characte-
rislics with reference to their fire resislance. The railways can adopt
these methods for their own use or examine the equivalence of resulls
with these, or their own, methods.

27 - As regards the choice of malerials other imporiant properties
must be observed, in particular :

27.1 - Combustion gases toxicity should be  kept as low as possible.

* 27.2 - The use of insulating materials containing asbestos is prohibi-
ted.

* 2.8 - In order to determine the fire-resisiance of materials used in
the fabrication of vehicle seats, a fire test shall be carried out using
the method specified under paint 3.11.

29 - in order 10 delermine the fire-resislance of malerials used for
interior furnishing of vehicles and, consequenlly, 1o confirm the selec-
fion ‘made by reference to-specimens in laboratory lesis as well as

(1) Equivalence shall not be detarmined individually for each material butis defined by
referance to ganeral experiance.

(2) The conditions for Class C may be acceptable in certain circumsiances (e.q. for
floors) if tests carried out in accordance with points 3.11 and 3,32 show-that the fire
niskis limited.
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canstruction properties,; itis recommended that a full-scale fire tesl be
carried oul using. the method specified in point 3.12,

3 - Fire protection — Fire-resistance of materials and
components

The following melhods are used 1o lest the fire-resislance of malerials
and components :

3.1 - Test method for delermining the fire-resislance of rigid. non-
thermoplastic materials {Appendix 4).

3.2 - Test melhod for delermining the fire-resistance of coated and
uncoafed texliles — Appendix 5.

3.3 - Test method for delermining the fire-resistance of rubber door
and window seats — Appendix 6.

3.4 - Test method for determining the fire-resistance of malerials by
measuring the oxygen number — Appendix 7.

3.5 - Test method for delermining the fire-resistance of foam mate-
rials~ Appendix 8.

3.6 - Test method for delermining the fire-résislance of electric
cables — Appendix 9.

3.7 — Test method for determining the fire-resistance of interconnec-
ting gangway rubber flanges — Appendix 10,

3.8 - Test method for determining the: fire-resistance of rigid thermo-
plastic materials — Appendix 11.
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3.9 = Test method for delermining the fire-resistance of floor cove-
rings — Appendix 12

3.10 - Test method for determining the fire-resistance of seats —
Appendix 13.

3.11 - Full-scale fire 1esis — Appendix 14.

3.12 - Test method for delermining deterioration of visibility due 1o
smoke released on combusiion of materials — Appendix 15.

4 - Fire protection — Special regulations

4.1 - Regulations concerning vehicle design

*4.1.1 - Vehicles must be designed so that combustible producls
(waste, dust, tvake dust, oil and grease) can be removed during main-
tenance operations:

4.1.2 - In order 1o offer 1he least possible opporiunity for combustion in
areas with high fire ignition and propagalion risk

— protruding parts and overhangs must be avoided,
— sharp edges must be rounded off or chamfered,
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4.2 - Regulations concerning internal partitioning of vehicles

* 4.2.%4 - In- compartment coaches at least 2 partitions must be
incorporated consisting of steel plate or other material strongly
resistant to combustion {1). They must be arranged so as to protect
the passenger area against fire propagation.

4.21.1 - In sleeping cars the lengthwise pardition - including
compartment doors - must be made of material strongly resistant to
combustion (1). The stipulations coveting fire-proof partitions are
consequently -applicable In ths case.

4.2.2 - The provision of partitions in non-compartment coaches is
recommended.

*4.2.3 - Atleast 3 bulkheads made of steet or other materia! strongly
resistant to combustion (1) must be expertly arranged across the
whole width of the coach between ceiling and roof. Any apertures
required (air ducts or similar) must be sealed off.

* 4.2.4 - A partition capable of resisting fire for at least 15 minuias
{verified by a tesl method in accordance with 1SO standard §34)
must separate heat engines or elecirical equipment (2) with a
voltage higher than 500V from the passenger compartments.

* 4.2.5 - The coach ends must be desigried in such a manner that
with the end doors. closed and application of the unit temperature
curve as per 1ISO 834 {je spread of fire, smoke and thermal radiation
is prevented for 15 minutes in erder that no fire shall occur in the
adjoining vehicule and passengers.are not endangered.

(1) Materlals corresponding to Class A of the test methad lald down in Appendiy 4 .or
complying with the equivalent national fire protection standards:.
{2) Electric:motors, generators, converters aid transformers.

1-194
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4,2.6 - On vehicles fitted with underfloor electrical orthermal fraction
equipment, the floor structure must contain a plate made of steel or
material strongly resistant to combustion.

4.3 - Regulations concerning electrical installations

* 4.3.1 - The national reguiations in force in the country of the
respective rallway must be observed for the installation of electrical
equipment.

* 4.3.2 - Electric cables with a voltage higher than 500 v must be
metal sheathed.

* 4.3.3 - Electric cables must not be laid in ventitation ducts nor cross
through them. They must be sealed off where they pass through
walls and partitions.

* 4.3.4 - Electric cables must not run near areas where sparks may
be produced by braking. Where this cannot be avoided, spark arrests
must be installed.

* 4.3.6 - Cable joints must be in readily accessible places and
executed in such a manner that no accidental separation of the joint
can ocour, causing unaccepiable heat development in operation.

4.3.6 - It is recommended that the electric cable trunks be formed of
parallel lines running side by side. They should preferably be
arranged horizontally in the lower part of the vehicles.

* 4.3.7 - Exterior electrical cabinets must be made of metal, be easy
to:clean and not be located In the immediate vicinity of fuel tanks.

4.3.8 - It is recommended that exterior electrical cabinets be
watertight and snaowtight.
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*-4.3.9 - Strip-hights must be installed -
= gilher perpendicular 10 the longiludinal coach.centre line,

— or parallel 1o the longiludinal coach centré ling, alinlervals.

4.4 -~ Regulations concerning heating, air-conditioning and ventila-
tion systems

* 4.4.1 - Healing equipment must be constructed in such a manner
that the exliernal temperalure of the casing or housing does not
exceed 60 °C. t must be so designed that heal propagalion cannot be
impeded by objects placed nearby. it must be easy to clean.

* 4.4.2 - The interior surfaces of the ventilation ducts must be made of
metal or other material strongly resisiani to combustion (1), The venti-
lation -ducls musl be so consiructed and. arranged that they do not
impair the effectivensss of the fire-resistance parlitions.

* 4.4.3 - Air-conditioning Installations must swilch off automalically
when temperalure of the radialors or at air oullets exceeds the normal
values specified for the coach.

*-4.4.4-The heating, venlilation and cooling ducts must be so
designed thal they may be cleaned.

(1) Malenals corresponding to Class A of the test method laid down in Appendix 4. or
complying-willy the equivalent national firg pretection standards,
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4.5 - Reguilations concerning fire detection and extinguishing
equipment

* 4.5.1 - Heat sensors with a display on premises occupied by staft
must ba provided in compartments containing heat engines.

* 4.5.2 - Fire extinguishers which can be operated marally by remote
conlrol must be-installed at suitable points in compartmenits cantaining
heat engines.

4.6 - Regulations concerning the use of liquetied gas In vehicies

* 4.6.1 - When liquefied gas is used for cooking and healing, the requ-
lalions in Appendix 1 relating 1o liquefied gas installations and the

regulations in Appendix 2 for aperating the installations must be obser-
vad.

* 4.6.2 - Instructions based on Appendix2 shall be affixed at a
suitable point inside the vehicle in the three UIC languages.

4.7 - Miscellaneous

* 4.7.1 - Ash-trays, litter-bins, paper towel dispensers and receplacies
for used paper towels must be made of meiat and fitted with & metal

lid or be installed in such a manner as to prevent fire from spreading.

* 4.7.2 - All interior cornponents made of wood that is nol fire-resistant
must be protected with a fire-resistant coating.
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* 4.7.3 -In the event of fire, it must be possible to open
doors of vehicles in service manually from inside and

outside (without tools).

* 474 - The provisions concerning emergency exits (UIC
Leatflets 560 and 564-1) must be observed.

5 - Fire-fighting agents

* 5.1 - Genetral

* 511 - Environmentally harmful extinguishing agents
(halon, for example) must not be used in railway vehicles
with passengers on board.

* 51.2 - In order to increase the effectivenass of fire-fighting
agents, it is necessary for staff to receive advance. training
in fire-extinguisher operation, followed by training sessions
at subsequent regular intervals.

* 5.2 - Fire extinguishers

* 5.21 - Each coach {1) must be equipped with at least one
extinguisher. Sleeping cars (2) and dining cars {2) must be
equipped with two extinguishers.

521.1 - It is recommended that new couchette coaches be
equipped with two extinguishers(2).

in coaches where fmeals are served -at the seat, one or more additional
exinguishers with a minimum capacity ‘of 2 kg each may be provided.

it extinguishers are suitable for tighting liquefied gas as well as fuel oll
fires, one extinguisher can be counted as part of the equipment 1o be
provided in accordance with point 5.2.3.
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* 5.2.2 - Each extinguisher must have:a total capacity of at
ieast 6 kg, The contents must permit affective action to be
taken in the event of a fire, due consideration being given to
the degree of flammability and c¢ombustibility of the
materials used in construction of the vehicle.

* 523 - Coaches equipped with individual oil heating
systems and coaches equipped with liquefied gas ar oil-
fired heaters must be provided with one extinguisher for
each unit in conformance with the regulations of the
supervising authority of the railway,

* 524 - Extinguishers in coaches must be painted red.
Operating instructions must be shown on the extinguishers.

* 5.2.5 - Extinguishers, filled and ready for use, must be
sealed.

* 5.2.6 - Extinguishers must be visible and éasily accessible
" and positioned at a suitable distance from possible fire
areas to permit their effective use.

They may also be stored in cupboards. In this case, the
cupboard must have ¢glazed (safety ¢lass) doors which
cannot be locked.

* 527 - Extinguishers thus mounted must not be exposed
to excessive heat. They must also remain effective down to-a
temperafure of -20°C.

* 5.2.8 - Extinguishers must be inspected regularly. The date
of the next inspection must be shown on the extinguisher,
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APPENDIX 1

Technical and safety regulations for liquefied gas instal-
lations in railway vehicles

1 --General

1.1 - This appendix defines regulations for the fiting, maintenance and
use of inslallations using liquefied gas for supplying cogking or waler
hedling equipmienl or radiant panel healing systems, in railway vehi-
cles not transporting inflammable or explosive goods.

* 1.2 - In addifion 1o the conditions set out below, the regulations laid
down by the railways and by the national Authorities, as wel as the
instructions issved by natliopal professional groups concerning the fil-
ting and mainlenance of liquefied gas installations, musl be observed.
Insofar as these regulations and instructions are not compatible with
the conditions set out below, the latier shall apply (with the exception
of any regulations of a legal nature which must be complied with in all
cases).

1.3 - Examples of application of liquefied gas inslallations are given in
Appendices 3a and 3b.

2 - Conditions of Installations

*2.1 - Al fitting or allerations 1o the liquefied gas installations must

conform o the plans or drawings :approved by the compelent raitway,
from the point of view of safety:

*2.2- Al fiting and repair work must be carried out by specially
qualified staff, ensuring full compliance with all theregulations in force.
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* 2.3 - Two ¢ylinder cabinels are allowed per vehicle, each cabinet
including two liquefied gas cylinders with a maximum capacity of 14 kg
each. The cylinders musi be appropriately marked.

* 2,3.1 - A sheet metal cabinet shall be provided for two cylinders.

*2.3.2 - The cylinders must be placed in these cabinets in such & way
that any gas escaping from them ¢r from the pipes will aot remain
inside the cabinets.

*23.3 -For safety reasons ihe liquefied gas cylinders must be
arranged upright inside ihe cabinel and secured against overlurning. If
the metlal cabinet is placed inside the vehicle, it should be sealad as
lighlly as possible towards the vehicle interior.

*234-When the same vehicle is equipped wilh two cylinder
cabinets, they must be situaled as far apart as possible.

2.3.4.1 - It is recommended that there should be a gap of at least 8 mi
between the cabinels and that they should be arranged on the two
opposite sides of the vehicle,

*2.3.5-To ensure that any leaking gas escapes downwards, these
cabinets must be suitably ventilated from below:-The ventilation aper-
tures siluated at the bottom of the cabinels must have a total surface
area of al least 200 cm? per cylinder ; it musl nol be possible 10 close
them nor must they be obslructed by the cylinders themseives.

* 2.3.6 - The outside of one of the doors of each cabinet must bear a
danger sign in conjunclion with a further sign {Figures 2 and 3 of
Annex 1), the laller bearing the following inscription : “Liguefied gas
cylinders” in the three UIC languages.
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The inside of each cabinet door must bear the piclogram, defined in
Fig. 1 of Annex 1, meaning : “No naked flames or smoking”.

* 2.4 - The gas cylinders and the equipment using .the gas must be
situaled in the same vehicle. The coupling of liquefied gas installations
between several vehicles is prohibited:

* 2.5 - Pressure regulalors shall be installed which reduce gas press-
ure 10 the permissible safety and supply levels authorised by national
standards.-Pressure reguiators shall be permanently instalied on cylin-
ders lhemselves or separately in the cylinder cabinet. In the case of
installations supplied simultaneously from several cylinders, each
cyhnder must be fitted with a non-return valve and each cylinder group
with a rapid-aclion valve. The gas cylinders must be-connected to the
non-return vatve or chapge-over valve by an approved high-pressure
hose.

* 2.5.1 - Below the non-return valves or change-over vaives, all pipes,
excepl hoses (1}, must be made of weldless slee} or copper. To com-
pensate for any movement likely to occur, the gas pipes must incorpo-
rate expansion-bends or coils {(with a winding diameter of not less
than 15times the external diareter of the tubing) after crossing the
floor or passing through partitions or if the pipes are longer than 3 m.
In the low-pressure area, hoses may be used for connecting the
equipment.

(1) )i pressurs reducers are positioned directly on the cylinder, the connection: with: the
permanent pipe may be made by means of hoses:
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*252-The pipes must be as shorl as possible and protecled
against wear by friction. They must not cross areas where people are
likely 10 stay. They must cross the floor in the immediate vicinity of the
equipment used.

In the kilchen areas, the pipes must cross the floor in protruding
proteclive tubes (protection against corrosion caused by noxious
datergent products). if possible, the pipes must be placed in a visible
manner. Should this be impossible, the connecling paints, at least,
must be visible.

* 253 -The pipes must not be situated near structural members
likely 1o reach a lemperature of more than 400 °C. In cases where Lhis
is impossible, it is necessary 10 use -defleciors or proteclive tubes o
prevent any escaping gas from coming into conta¢l with the healed
seclion.

" 2.5.4 - It must be possible o shut off the whole pipe system behind
the pressure limiting or regulaling device by a main stop valve. if the
cylinder cabinets are situated underneath the vehicle, the main slop
valve must be placed underneath the vehicle bady and be operable
from inside the coach. Only rapid-aciion valves with propane-resistant
seals may be used.

* 26 - Only equipment approved by the railways or by nationai profes-
sional bodies must be used. This equipmenl musl incorporate -an
automalic device cutting off the gas supply in the evenl of the flame
becoming extinguished, thus preventing any unbumi gas from esca-
ping.

*26.1-Areas where this equipment is siluated must be ‘well
venlilated 1o ensure an air supply for combusiion purposes and for.ex-
pelling the by-products produced. Sufficien! non-adjustable ventilation
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apertures musl be provided particularly in the lower parl of the area,
the upper edge of these apertures being no more than (.20 m from
the floor.

*2.7 - A plate with indelible characters slipulating the instructions for
the use of liquefied gas installations must be placed in & conspicuous
posilion, close 10 the equipment using the gas supply.

3 - Extinguishers

* 3.1. - For every liquefied gas instaiiation, one or more powder exiin-
guishers (6 kg) (1), placed at a suilable distance from this insiallation
and the equipment used to allow a fire 1o be exlinguished in safety,
must be provided.

* 3.1.1 - The exlinguishers must be provided with a hose and an on/
off mechanism {quick-acling valve}. It must be possible to stop and
reslart them by hand during fire extinguishing activities. They must
operate without being wrned upside down.

* 3.1.2 - Al extinguishers must also be suitable for use near live elec-
tricinstallabons,

4 - Testing and overhaul of the installation

"4 - Any liquefied gas installation, afler assembly or modification,
musl first be lesled by an expert approved by the competent Autho-
fity, the periodical overhaul Intervals 10 be observed being defined by
the Railway owning the vehicle in relation 1o ils national slandards.

{1) Exlinguishers using dry icé or other subslances may be used, pravidad that their
eflectivenass is equivatent.
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instructions concerning the operation of liquefied gas
installations for cooking and heating in railway vehicles

1 - General

These provisions are applicable to the operation and servicing of
liquehed gas installations for cooking and heating purposes in railway
vehicles notused for the fransport of inflarnmable goods or explosives,

2:» Qperation and maintenance

* 2.1 - The use of the installations concerned is prohibited in enclosed
buildings or-above dismantling pits.

* 2.2 - The special instructions coricerning the operation of liquefied
gas equipment must be complied with,

T 2.3 - Only properdy trained staff must be allowed to supervise the
operation of the installation and the replacement of ‘gas cylinders (see
also paragraph 3.1).

* 2.4 - Only appropriately marked cylinders must be installed.

* 2.5 -lt is strictly forbidden 1o transfer the contents from one cylinder
1o anolher,

* 2.6 - Both cylinders of a cabinet may be used at the same time,
provided that adequate measures prevent any liquefied gas leakage
when the cylinder changeover lakes place.
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* 26,1 -The running of vehicles equipped with 4 liquefied gas
cylinders {installation specified in Appendix 3a) on the lines of the
SNCB and SNCF is authorised, provided that no maore than 2 cylinders
are in use on the vehicle.

* 27 - In the case of an installation including more than one cylinder,
each cylinder must be fitted with-a non~return valve. .

* 2.8 - The cyiinders must only be replaced after the individual outiet
valves and the main siop valve of the supply pipe have been closed.

* 29 - Owing 1o the high air consumption of liquefied gas equipment,
the area where it operales musl always be left unobstructed. The
ventilation aperures must always be left unobstructed.

3 - Training of users

* 3.1 - Those using equipment supplied by liquefied gas must have
been trained by a qualified expert or by a responsible person trained
by such an expert, in the rules (o be followed :

- for the use of liquefied gas,

= for the operation of the installations;

— for the replacement of cylinders, .

- for the invoduction of the safety measures 10 be provided, in the
case of leakages with beginning of fire when the cylinders are
replaced.

* 3.2 - The users must sign to the effect that they have received this
training.
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APPENDIX 3a

4 - Turning off and breakdowns
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* 4.1 -When the instaflation is not in use, all slopcocks must be

turned off.

it is essential o turn oft the main

siop valve and the individual oullel valves immediately and 1o stop the

operalion of the installation.

L3

* 4.2 -In the case of a breakdown
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* 4.3 - Users are prohibited from carrying out any repair work.

5 - Instructions to be foliowed in case of fire

*5.1-In the event of fire in the vehicle, the cylinders musl be
removed from the area likely to be affected, or be cooled by constant

spraying with waler,
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APPENDIX 3b APPENDIX 4
Test method for determining the fire-resistance of rigid
non-thermoplastic materials
g)
g .2
. ;g g%
S¢ %m g8y 1 - Purpose
i BRI
248 s %5, 858 The object of this method is to determine the fireresistance of rigid
ggs QEE 2 %g g*g materials. such as plywood, wood fibre sheets, chipboard, moulded
253 g . ;;, g5 g = laminaled sheets, glass/polyesler laminated sheets, etc., used in the
gEL2cCy g%‘ construction of railway vehicles.
SEREZROT
1 WD © o

It can also be applied to parlilion walls composed of several materials
{e.g. plywood and moulded laminated sheets).

It cannot be applied to thermaoplastic malerials.

2 - Principle

lage in Reisezugwagen

fié a 2 bouteilles pour voitures {exemple de réalisation)

"

e

Armcire & bouteilles

2-cylinder liquefied gas supply unit on passenger coach {example of instaltation)
Flaschenschrank

2-Flaschen-Flissiggasversorgungsan

Instatiation a gaz liqu
(Ausfiihrungsbeispiel)

The underside of a test specimen inclined at an angle of 45° to the
horizontal plane is exposed lo the aclion of an alcohol flame.

6
1 - Flissiggasfiasche

2 - Flagchemventit

3 - Halbautomatisches Umschaltventil

4 - Druckbegrenzer

6 - Betétigung des Hauplabsperventils

7 - Arizeiger “Belrieb-Raeserve
8 - Sicherhieits - Druckminderhahn

5 ~ Hauplabsperrventil

The lime during which the specimen continues to bum afier extinclion
by of the alcohol flame, release of burning drops and parlicles and the
- degree of damage to the specimen are noted,

\1_._ .
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g £ gi 3 - Equipment
5 =22
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3.2 - Hoider

;z:gits ge specim;g lfc.- be held at an angle of 45° 10 the horizontal
and a cruci or the alcoho! o be placed
iy pl underneath the

As shown in Fig. 2, it consisis of a base in the form
; of are
Steel plate and comprises clanguiar

—in the cenlrg a bar.which is adjusiable in height and carries a plate
for the crucible. This rests on g round cork disc (thickness 2 mm +

0.5 mwm), the diameler of which is equal 1o the exle i
the crucible ; G xlernal diameter of

—al the four corners four bars which are arranged perpendicutar 1o
the base and serve t hold the Specimen at an angle of 45° (o the
cbasemar. b: cross bar connecls the ends of the two shortest perpendi-

rs.

3.3 - Crucible

S(igg:i-sts of brass, is cylindrical in shape and has the following dimen-
Internal diameter : 35mm + 0.1 mm
Dgpth YoYmm £ 0.1 mm
Thickness (botiom and side}: 1 mm 0.7 mm.

The height of'the crucible resting on its round cork suppert is adjusted
80 that the distance along the axis of symmetry -of the crucible bet-

ween the inside botiom surface and the underside of the speci i
50-tom + 1 rmm, peamen s

3.4 - Chronometer

Accuracy to within a second.
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4 - Reagent

Pure ethanol.

b - Specimens

4 specimens measuring 160 mm X 400 mm (2 longitudinal and 2
lateral}. If the: longitudinal and laleral direclions are not marked, the
specimens shall be laken from 2 directions ai right angles 1o one
another : 2 specimens from direction A, 2 spacimens from direction B.

6 - Preparation of specimens

Before the lest the specimens shall be conditioned to & temperature
between 20 °C and 24 °C and a relative air humidity of between 50 %

and 65 %.

7 - Procedure

7.1 -The lesl shall be carried out in still air uader a closed hood of
adequate dimensions (approx. 2 m?).

7.2+ For materials up 1o and including 3 mm-thick; the specimen shall
be placed in the specimen frame, which is arranged on the holder in
such a manner ihat the cross-bar of the frame resis on the cross-bar

connecling the two shortest upright bars,

7.3 - The heighl of the plate shall be adjusied as shown in point 3.2,

7.4-4ml + 0.1 ml pure ethanol at room temperalure shall be poured
inlo the crucible (care must be taken that the instrumenls and
especially the crucible have the same temperature as the hood in
which the test is camried out (20 °C to-24°C}).
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7.5 - The crucible shall be placed on the round cork dis¢ which covers
the plate and has previously been adjusted 10 the desired height, and
the elhanol shall be ignited.

7.6 - The progress of the test shall be observed and the foliowing
points shall be noted :

—length of time of continued buming or glowing ‘after extinction of
ethanol fiame,

— release of burning drops or particles.

7.7 - After cooling, the specimen shall either be dried with a rag or
cleaned with a rag soaked in a mixture of equal parts of acelone and
glcohol. The maximum lengih and maximum width of the fire-damaged
surface shall be measured. The fire-damaged surface is defined as
the area actually charred and destroyed. Areas where deformalion,
blistering, colour change, eic., have occurred do not form part of the
fire-damaged area.

Note shall be taken of whether the specimen has burnt through 1o its
upper surface,

The surface area can be measured by planimetry or by weighing an
equivalent paper representation of the damaged area with a known
unil area weighl

7.8 - Care must be {aken thal the tesis with subsequent specimens
are carried out only after the equipment (holder, crucible) have com-
pletely cooled down.

8 - Presentation of resuits
For each specimen the following points shall be noted :

—length of time of continued burning and glowing afler extinclion of
ethanol flame,

— fire-damaged surface area in cm?,
— release of burning particles or drops,
—whether specimen burni through 1o upper surface or nol
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The material {ested shall be classified in accordance with the following
gulidelines

Continued
\burning lime
5) (1
Surface (&) (1) P£2 2<P<10 P>10
area
(cm’} (2}
S < 100 /
100 <. 8§ <150
TN
S > 1580 B

{1iP = C.ontinue-d bumning tirme.of flame after extinclion of ethanol flarme, in seconds:
(2} $ = Fire-damaged specimen surface after test; in cm?,

Class A -

The individual results of all specimens fall within the while box and for
Nno specimen is”

—the upper surface reached, i
— release of burning particles or drops observed,

—glowing of any parl 10s after extinclion of the ethanol flame
observed.

Class B :

The arilhmelic mean of the continued burning times and the arithmelic
mean of fire-damaged surfaces fail within the white or grey boxes,
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Furthermore, on no specimeniis :
= the upper surface reached,
— release of burning parlicles or dropsnoted,

—glowing of any part 10s after extinction of the ethanol flame
observed,

Claas C -

Test results do not fulfil the conditions required for Classes A or B.
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Figure 1
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Figure 2

Test method for determining the fire-resistance of
coated and uncoated textiles

1 - Purpose
. The object of this method is 1o delermine the fire resistance of coaled
[ and uncoaled texiiles (curtains, seat covers, wall linings, etc.) used in

the inlerior of railway. vehicles.

Test apparatus

2 2 --Principle
The specimen, held vertically in a frame, is exposed 1o a gas flame
which is applied to the lower edge of the specimen.
3~ Equipment
E - 3.1 - Test specimen frame
cE
E g U-shaped slainless steel frame as shown in Fig. 1.
Bl _ 3.2 - Holder
Ju—— _ I - Holds the specimen frame in a vertical position and allows the gas
o . flame lo be directed on to the specimen edge.
g8
3
] 3.3 = Burner
(3] O
b

Bunsen burner with bulane or propane gas. The cylindrical body of the
burner must have an internal diameter of 10 mm + 2 mm.

3.4 - Chronometer

Accuracy 1o within a second.
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4 - Specimens

6 specimens measuring 190 mm X 320 mm (3 in warp direction, 3 in
weft direction).

Cutouts shall be made for the screws on both longitudinal sides ‘in
ordar to enabia the specimen to be held in the specimen holder.

§ - Preparation of spacimens

Befare the test the specimens shall be conditioned o a temperature of
between 20 °C and 24 °C and a relalive air humidily of between 50 %
and 65 %.

6 - Procadure

6.1 ~ Poasition of burner in relation to specimen

Bumer shall be inclined at an angle of 45* to the horizontal and shall
ba placed perpendicuiar 10 the specimen surface through its longitudi-

nal cenfre line. The distance of the bumer edge from the horizonlal
base-of the specimen shall be adjusled in accordance with poinl 6.5.

Specimen

e
e
/

ks
4

K,
i urnar

1./__:)35'
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6.2 - The tesl shall be carried out-in slll air under a closed hood of
adequale dimensions (approx. 2 m°).

6.3 - The'specimen shall be placed in the specimen frame so that the
specimen hangs verlically.

6.4 - The burmer shall be lit and the flame adjusted so that with thé
burner vertical the blue cone reaches a height of 40 mm + 5 mm.

6.5 - The burner shall be titled 45° 10 the horizonlal and brought closer
lo the specimen untl the blue cone touches the horizonlat base of the
specimen at the intersection with its longitudinal cenlre line : exposure
ime to flame shallbe 30 5 + 1 5.

6.6 - Burner shati be extinguished after this period.

Progress of the lest shall be observed and the following points Aoted :

= length of iima of continued burning or glowing after extinclion of
burner,

—release of burning pariicies or drops.

6.7 - After specimen has cooled, the surface of the fire-damaged area
shall be measured. The fire-damaged area is defined as the area
actually charred and deslroyed. ‘Areas whera deformation, blistering,
colour- change, etc., have occurred do not from part of the fire-
damaged area.

Note shall be laken of whether the specimen has bumt through to ils
upper-end.

The surface area can be -measured by planimetry or by weighing an
equivalenl paper représentation of the fire-damaged area with a
known unit area weighl. '
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7 - Presentation of results

For each specimen the following points shall be noted :

—length of time of continued burning -and glowing after ‘extinction of
burmer,

— gize of fire-damaged surface in cm?,
— release of burning particles or drops,
—whether upper specimen edge reached or not.

The material tested shall be classified in accordance with the following
quidelines :

Continuad
burning time
Surface © M pep 2<P<I0| P> 10
area
{cn®) (2)
5<80
B0 < & <200
S>> 200 /,a;\

{1) & = Continusd turning time of flame afisr extincion of burner; in seconds.
{2) 8-=Firs~damnaged specimen surdace aiter tes1, v om2
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Class A :

The individual results of all specimens fall within the white basx and for
No Specimens ;

— lhe upper edge reached,
—-release-of burning particles or drops observed,

—glowing of any parl 10s after exlinction of the burner flame
observed.

Class B :

The arithmelic mean of the continued burning times and the arithmetic
mean of fire-damaged surtaces fall within the white or grey boxes.
Furthermore, for no specimen is

— lhe upper edge reached,

—release of burning particles or drops noted,

—glowing of any part 10s after extinction -of the burner flame
observed.

ClassC -

Test results do not fulfil the condilions required for Classes A or B.
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Test method for determining the fire-resistance of
rubber door and window seals
1= Purpose

This method is intended 0 determine the fire-resistance of rubber
mouldings and seals used for sealing window and door equipment.

2 - Principle

A verlically suspended specimen is exposed 16 a gas flame which is
applied o its lower end.

3 - Equipment
3.1 - Holder

Laboratory stand with clamp and nut for holding the specimen in a
verlical position.

3.2 - Burner

Bunsen burmer with butane or propane:gas. The cylindrical body of the
burner must have an internal diameter of 10 mm + 2 mm.

3.3 - Chronometer

Accuracy lo within-g second.
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4 - Specimens
" 3 specimens of 320 mm lengih,

5 - Preparation of specimens

Before the 1est the specimens shall be condilioned to a femperature
be:jwﬁesen%ao %C and 24 °C and a relalive air humidity of between 50 %
an .

& - Procedure

6.1 - The tesl shall be carried out in st} air under a closed hood of
adequate dimensions (approx. 2 m?).

6.2 - With the clamp fastened 10 the holder the specimen shall be
suspended vertically by one end.

6.3-The burnef shall be lit-and the flame adjusted so that with: the
burner vertical the biue cone reaches a height of 40 mm + 5 mm.

6.4 -The bqrner shail be tilted 45° 16 the horizontal and brought closer
o me specimen until the blue cone touches the bottom end of the
Specimen at a poinl on its longitudinal centre line. Exposure timeé 1o
flameis 30 s +1s.

6.5 - Burner shall be extinguished afier this period.

Progress of the- test shall be cbserved and the following points: shall
be noled :

- l:ungth of lime of continued buming or glowing alier extinclion of
roer,

== release of burning particles or drops.
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6.6 - After specimen has cooled, the length of the fire-damaged sur-
face shall be measured. The fire-damaged surface is defined as the
area actually charred and destroyed. Areas where deformation, bliste-
ring, colour change, elc., have occurred do not form part of the fire-
damaged area. Note shali also be taken of whether the specimen has

burnt through to its upper end.

7 - Presentation of resulls

-or each specimen the following points shall be noted :

— length of time of continued burning and glowing after extinclion of
burner flame,

— length of tire-damaged area inmm,
~ release of burning parlicles or drops,
— whether upper end of specimen reached or not.

The material tested shall be classified in accordance wilh the following
guidelines :

- Continued

> burning time
“ (8) (1) 2 <P<10

Length
{mm) (2)

L=80

80 < | <250

L > 250

{1)P = Continued burning tima of llame after gxtinction of burner, in seconds.
(2} 1, =Fire-damaged length of specimen-alter test, in mm.
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Class A :

The individual results of all specimens fall within the while box and for
No specimenis

— release of burning particles or drops observed,

—glowing of any part 10s after exiinction of the burner flame

observed,
ClasgB :
The arithmetic mean of the continued burning time and the arithmelic
mean of the lengths of fire-damaged areas fall wilhin the white or grey

boxes.

Furthermore, for no specimen is :
— release of burning particles or drops noted,
— glowing of any part 10 s after extinclion of bumer observed.

ClassC:

Test resulis da not fulfil the canditions required for Classes A or B.
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Test-method for determining the fire-resistance of
materials by measuring their oxygen number

The oxygen number of a material is the minimum oxygen content of
the oxygen-nitrogen mixlure required 10 maintain fire propagation on
the tesled malerial as accurately as possible within customary
procedwes.

in order 10-enable the fire-resistance of malerials to be classified into
three Classes A, Band C :

— Class A v material with very good fire-resistance,

— Class B : material wilh acceplable firg-resistarice,

— Class C: malerial with poor fire-resislance ;

itis recommended that the following oxygen numbers be adopted :

— Class A : oxygen number = 35
— Class B 28 < oxygen number < 35
—Class G oxygen number < 28,
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Test method for determining the fire-resistance of foam
materials

1~ Purpose

This procedure is intended o determine the: fire-resistance -of foam
materials used in railway vehicies.

2 - Procedure

The 1est shalt be carried outl in accordance with the procedure laid
down in 15O standard 3582, wilth due allowance for the following
features :

— Specimens

4-gpecimens, condilioned before the 1est {0 a temperature between 20
10 24 °C ‘and a relalive air humidity. of between 50 % 10.65 % (lhe
specimens shall be taken froam lwo directions at right angles 1o dne
another : two specimens each from directions A and B).

- Burner

The-burner shall have-a broad jel allachment, i.e. ;

— either afn allachment complying with the specificalion in 1SO
standard 3582 with an outflow aperture 48 mm + 1 mm long and
3.0 mm 1 0.2 mun wide ;

—or an altachment with an outflow aperiure 42 mm ¥ 0.5 mm long
and & nmim wide as used by the Deutsche Bundesbahn,
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3 = Presentation of results

Far each spetimen the following points shall be noted -

— length of time of continued burning and glowing afler exlinclion of
burper,

— lenglh of burnt area,
— release of burning parlicies or drops.

The material lested shall be classified in accordarice with the following
guidelines ;

Conlinued
burning time
{s} (1) F'_éﬂ 5<<P<30 P =30
Length
{mm) (2}
r!"u ~l S:E.:’I e
FLERRN
SR j‘;}}_z:’ s =
B AT b, o R R
25 < L€125 [V 4*‘»’1;1{%‘5 5 \“></
o o a G =g A ' ’,l._t'.-u"
L >125 \\ -
//

(1)P =Continued burning time of llame after extinction of burner, in seconds.
{2} L == Fire-damaged length of specimen after test, in mm.
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Class A :

The individual resuils of all specimens fall within the white box and for
no specimernis !

= release of burning particies or drops noled,

—glowing of any part 10s after extinction of the bumer flame
observed.

ClassB:

The arithmetic mean of the continued burning lime and the anihmelic

mean of the lenglhs of fire-damaged areas fall wilhin the white or grey

biaxes.,

Furthermore, for no specimen is |
— release of burning particles or drops noled,

— glowing of any part 10 s after extinction of burner flame observed.

ClassC:

Test resuils do not fulfil the condilions required for Classes A or B.
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Test method for determining the fire-resistance of
electric cables

1 - Purpose

This method is intended to determine the fire-resistance of eleclric
cables used in railway vehicles.

2 - Procedure

The lest shall be: carried oul in accordance wilh the progedure laid
down in Appendix VI 10 Leaflet 895 (combustibility test), with due
allowance for-the following features :

— Specimens :

3 specimens 600 mm + 10 mm long, conditioned before the test to a
temnperature of between 20 °C and 24 °C and a relative air humidily of
between 50 % and 65 %.

3 - Presentation of results

For:each specimen the following poinis shali be noted :
— length-af time flame continued 1o burn afler extinClion of burner,
— release-of burning particles or drops;

— lenglh of fire-damaged area (the fire-damaged area is defined as
the area actually charred and destroyed. Areas where deformation,
blistering, colour change, elc, have occurred do not form part of
the fire-damaged area).
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The cable tested shall be classified in accordance wilh the following
guidelines :

Continued
burning time
() (1) P<5 5<P<30 | P>30
Length
(mm} (2)
R
L <150 "‘?ﬁ &;_,M
". _::‘i
ARASR e O
A R R
150 << L <300 ;;;;3{ S h\*{f‘ﬂ’};&‘ L
AR el
//
L > 300 \,><"

(1) P =Conlinued burming time of flame after extinction of burner, in seconds.
(2) L =Fire-damaged lengih of specimen after lésl, inmm,
Class A :

The individual resulls of all specimens fall within the white box and for
no specimen is release of burning particles or drops observed.

Class B ;

The arithmelic mean of continued buming limes and the arithmelic
mean of the lengths of fire- -damaged sections fall within the white or
grey boxes. Furthermore, for no specimen is :

— the upper end reached by fire,
= release of burning particles or drops noted. ‘

Class C:
Tesl resulis do nol fuffil the conditions required for Classes Aor B.

B

564-2

OR
APPENDIX 10

Test method for determining the fire-resistance of inter-
connecting gangway rubber flanges

1 - Purpose

This mathod is intended 1o determine how the rubber flanges of inter-
communicating gangways reacl to fire.

It consists of two methods, A and B, between which the railways may
choose.

Method A
1 - Principle

The end of a specimen which is held in a vertical plane and at an
angle of 70° 1o the horizantal, shall be exposed 10 a gas flame, as
specitied. below,; for a set period of ime. The length of lime during
which {he flame continues 1o burn after the gas burner has been
exlinguished shall be noted.

2 - Equipment
2.1 - Holder

The holder allows the specimen to be mainlained vertically at an angle
of 70° 1o the horizontal. The specimen shall be held in a clamp at ils
upper end,
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2.2 Burner

Bunsen burner with butane gas. The cylindrical part of the burher
must have aninternal diameier of 10 mm + 1 mm.

2.3 - Chronometer

Accuracy to within a second.

3 - Specimens

12 specimens measuring 220 mm X 20 mm shall be laken(6 longiludi-
naily, 6 laterally),

4 - Preparation of specimens

Before the test the specimens shall be conditioned 10 a temperalure of
between 20 °C and 24 °C with an air humidily of between 50 % and
65 %.

5 = Procedure

5.1« The lest shall be carried out in still air under a hood of adequate
dimensions {approximalely 2 m®).

5:2- The specimen shall be fastened in the holder so that its longitudi-
nal centre line is vertical and inclined at an angle of 70° +5° to the
horizontal plane,
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5.3 - The Bunsen burner shall then be it and adjusted so that-a flame
wilh a blue cone of 40 mm + 5 mm heighl is produced. The relative
positions of burner and specimen musl conform with the diagram
below.

Burner

5.4 - The lit burner shail be placed undemeath the jower end of lhe
specimen so thal this end is just touched by the lip of the blue cone.

The flame shall remain in contact for a period of { seconds. The
bumer shall then be extinguished and nole shall be laken of whether
and far how long a flame continues to burn on the specimen afler

extinction of the burner {time T, in seconds).
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B.5 - 6 specimens taken in the longitudinal direction shall be lesled
successively and the bumer flame shall remain in contact with the
individual specimens for the following periods of time

1, = 5:seconds for the 15t specimen
I; =10 seconds for the 2nd specimen
; =15 seconds for the 3rd specimen
i =20 seconds for the 4th specimen
15 =25 seconds for the 5th specimen
Iy =30 seconds for the 6th specimen

For each specimen it shall be recorded whether and for how long &
flame continues to bum after the gas bumer has been extinguished
(times T, Ty, Ty, T, T, and Ty).

5.6 - The same procedure shall be repeated with the 6 specimens
taken faterally.

6 - Presentation of the resuits

Time periods { (application of flame) and T; (continued burning of
flame) for the longitudinal and lateral specimens shaijl be juxlaposed.

Longitudinal specimens Lateral specimens

! T ] T
5 5
10 10
15 15
20 20
25 25
30 30
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The material lested shali be classified in accordance wilh the faliowing
guidelines ;

Class A :
T, values (duration of continued burning after extinction of burner) for

all 12 specimens are zero and reledse of burning drops or pariicles is
not observed.

ClassB :

T, values (duration of continued burning} for all 12 specimens are less
than or equal to the corresponding § values {flame exposure lime) and
release of burning drops or parlicles is nol observed,

ClassC:

Results oblained do not fulfil the requirements of Classes A and B.

Note :

If the | and T, values are plotted in a righl-angled coordinate system,
the three classes may be represented diagrammalically as follows
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A s

Class C

Class B
{including line A)

t;
C/St Class A {t; axis) -

Method B

1 - Principle

The specimen shall be held vertically in a frame and exposed 1o a gas
flame which is applied to the bottom edge of the specimen.

2 - Equipment
2.1 - Specimen frame

U-shaped stainless sleel frame as shown in Fig. 1.
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2.2 - Holder

Must allow the specimen frame 10 be held verlically and he gas flame
{o-be applied W the bollom edge of the specimen:

2.3 - Burper
Bunsen burner with butane or prapane gas. The cylindrical part of the

burner must have an internal diameterof 10.mm =2 'mm.

2.4 - Chronometer

Accuracy 1o wilthin a second.

3 - Specimens

4 specimenis measuring 160 mm X 300 mm (2 longiludinally and 2
lalerally):;

4 - Preparation of specimens

Before 1he tesl the ‘sSpeciméns shall bé condilioned 1o a lemperalure of
belween 20 °C and 24 °C wilh an air humidily -of between 50 % and
65 %,
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5 - Procedure
5.1 = Position of burnerin relation to specimen

The centre line of the burner, which forms an angle of 45° with the
horizontal plane, and the cenlre line of the specimen must lie in the
same verlical plane. The distance from the end of the burner 16 Ihe
horizonlal base of the specimen shall be adjusled as indicaled in point
5.5

Specimen

_______.]. A ]
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5.2 - Tne {est shall be carried out in still air under a closed hood of
adequate dimensions (approximalely 2 m®).

5.3 - The specimen shall be inserled in the frame, which in . is
arranged in lhe holder so thal the specimen hangs verlically.

5.4 - The Bunsen burner shall then be il and adjusted so that when
the burner is verlical a flame wilh a blue cone of height 40 mm +
5. mm s produced.

5.5 - The burner shall be inclined at an angle of 45° to the horizontai
and brought close 1o 1he specimen so That the blue cone of the flame
touches the horizontal base of the specimen at a point on its fongitudi~
nal cenlre line. The Hame shall be applied to the specimern for 30 5 +
1 second,

5.6 - After this period, the burner shall be exlinguished.

Progress of the lest shall be observed ‘and the following poinls shall
be recorded

— length- of lime- of continued burning or glowing after extinction of
burner,

— release of burning particles or drops.

5.7 - After specimen has cooled, the surface of the fire-damaged area
shall be measured. The fire-damaged area js defined as the ‘area
actually charred and destroyed. Areas where deformation, blistering,
colour -change, ete., have occurred do not form part of the fire-
damaged area.

Nole shall be taken of whether the specimen has bumnt through 1o its
upper end. The surface area can be measured by planimelry or by
weighing dan. equivalent paper representation-of the fire-damaged area
{with & known upit area weight).
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6 - Presentation of results

For each specimen the following points shall be noted :

- length. of lime of continued burning and glowing afler extinclion of
burner,

— size of fire-damaged surface in cm?,
— release of burning parlicles or drops,
— whether specimen burnt through to upper edge or not.

The material iested shall be classified in accordance with the following
guidelines

Continued
burning time
& M|,

g
N

<
Surface 2<P=30 P >30

area
(cm?) (2)

S<40

40 < 5200

5> 200

(1) P =Continued bufning lirne of flame afler extinction of burnar, in saconds.
(2) § =Fire-damaged specimen surface after test, in cm?
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Class A ;

The individual results of all specimens fall within the white box and for
no specimen is :

~ the upperedge reachad,

— release of burning particies or drops observed,

—glowing of any part 10s after extinction of the burner flame
observed.

ClassB :

The arithinetic mean of (he conlinued burning times and the arithmelic
mean of fire-damaged surfaces fall within Ihe white or grey boxes.

Furthermore, for no specimen is :
~ Ihe upper edge reached,
— release of burning particles or drops naled,

—glowing of any part 10s afler extlinclion of the bumer flame
observed.

Class C

Test resulls do nat fulfil the conditions required for Classes A or B.
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Test method for determining the fire-resistance of rigid
thermoplastic materials

1 < Purpose

The object of this method is to determine the fire-resistance of rigid
lhermoplaslic maierials used.in railway vehicles,

2 - Principle

The specimen, held vertically in a frame, shall be exposed 10 a gas
flame which is directed on 1o the surface of the specimen.

3 - Equipment

3.1 - Test specimen frame

U-shaped stainless sleel frame as shown in Fig. 1.

3.2~ Holder

Aliows the specimen frame 1o be held in a vertical position and the
gas flame lo be applied 1o the specimen surface.




564-2

OR
APPENDIX 11

o TG —

3.3 - Burner

Bunsen/Teclu burner with bulane gas. The cylindrical part of the

burner must have an internal diameter of 10 mm + 2 mm. The bumer

must have a broad jet attachment; i.e. :

—either an attachment compiying with the specification in 1SO
Standard 3582 with an outflow aperiure 48 mm + 1 mm long and
3.0 mm £ 0.2 mm wide ;

—or an attachment with an outflow aperture 42 mm + 0.5 mm long
and & mm wide as used by the Deulsche Bundesbahn.
3.4 - Chronometer

Accuracy to within:a second.

4 - Specimens

4 specimens measuring 160 mm X 300 mm (2 1aken longitudinally and
2 laterally).

5 - Preparafion of specimens

Before the test the specimens shall be conditioned to a temperature of

belween 20°C and 24°C with an air humidity of between 50 % and
65 %.
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6 - Test procedure

6.1 - Position of bumer in relation {0 specimen

Specimen
frame L- Specimen

Spetimen

-

Broad

" i '
P 1 A0 mm 1 mm

-k

aftachement

6.2 - The fesl shall be carried out in still air under a ciosed hood of
adequate dimensions (approximalely 2 m?).

6.3 - The specimen shall be placed in the frame. which in turn shall be
arranged in the holder so lhat the specimen hangs verlically.

6.4 - The burner wilh the broad jet attachmenlt shall then be it and the
flame adjusied so that the blue cone reaches a height of 6 mm
11 mm:

6.5 - The burner shall be tilled at an angle of 45° 1o the horizontal and
maintained in this posilion. The flame shall be applied to the specimen
surface for 3 minutes.
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6.6 - Burner shall be exlinguished afler this period.

Progress of the test shall be observed and the following poinis noted :

—length of time ‘of continued buming or glowing afler extinction of
burner,

— release of burning particles of drops.

6.7 - After specimen has cooled, the surface of the fire-damaged area
shall be measured. The fire-damaged area is defined as the area
actually charred and destroyed. Areas where deformation, blistering,
colour change, €ic., have occurred do not form part of the fire-
damaged area as defined above. Note shall be taken of whether the
specimen has burnl through to its upper end, The surface area canbe

measured by planimetry or by weighing an equivalent paper repraesen-
tation of the fire-damaged area with a known unit area weight.

7 - Presentation of resulis

For each specimen the following points shall be noted :
— continued burning time after extinction of bumer,

— size of fire-damaged suface in cm?,

— release of burning particles or drops,

— whether specimen burnt through to upper edge or not.
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The malenal lesied shall be classified in accordance with the following
guidefines :

Conltinued
burning time
(s} (1) )
Suface - P<2 2 P€20 P 20
area T
(cm’) (2)
S
S100 'iq._x?f:;%%ﬁ; ) . /
§ by [ £
100 << 5§ <200
S>> 200

{1}3.F =Continued burning time of flame aiter extinction of burrer, in secands.
(2) 5= Fire-damaged surface area of specimen after test, incm.

Class A

The individual resulls of all specimens fall within the white box and for
Ao specimenis :
== Ihé upper edge reached,

- release of burning particles or drops observed.

Class B :

The arithmetic mean of the conlinued burning times and the arithmetic
mean of the fire-damaged areas fall within the white or grey boxes.
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Furthermore, for no specimen is
— the upper edge reached,

~ release of burning particles or drops observed.

Class C::

Teslresults do not fulfil the conditions required for Classes A or B.

Specimen frame and holder
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Test method for determining the fire-resistance of floor
coverings

1 - Purpose

The abject.of this method is 1o determine the fire-resislance of floor
coverings-used in railway vehicles.

It is applicable 0 texlile and other floor coverings (rubber, PVC,
linoleum, gic.).

2 - Principle

The specimen shall be atiached 1o a plywood backing of the same
size and shall be held vertically in a frame. hs surface shall be
exposed lo a-gas flame.

3 « Equipment

3.1 - Specimen backing

Plywood measuring 160 mm X 300 mm -and 10.mm thick. lis fire-
resistance must comply with Class A as defined in Appendix 4.

3.2 - Test specimen frame

U-shaped slainless steel frame, as shown in Fig. 1.
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3.3 Hoider

Allow the specimen frame to be held in-a vertical position and the gas
flame: to be applied 1o the specimen surface.

3.4 - Burner

Bunsen/Teclu burner with butane or propane gas. The cylindrical body
of the burner must have an internal diameter of 10 mm + 2 mm. The
burner must have a broad jet attachment with an oulflow aperlure
48 mm + 1 mm long and 3.0 mm + 0.2 mm wide.

3.5 - Chronometer

Accuracy 1o within a second,

4 - Specimens

3 specimens measuring 160 mm X 300 mim.

5+ Preparation of specimens

Before the test the specimens and their backing sheets shall be
conditioned to a temperature of between 20 °C and 24 °C with an air
hurmnidity of between 50 % and 65 %.




6 - Procedure
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6.1 - Position of burner in relation to specimen
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backing

A
-
'

I' 53 mun
[t 1 mim

| -
-
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6.2 - The tesi shall be carried out in sill dir under a clased hood with
adequale dimensions (approximalely 2 m?),

6.3 - The reverse side of the specimen shall be attached 1o its ply-
wood backing -and the whole shall be placed in the frame. The latler
shall be fixed 1o Ihe holder 5o that the specimen hangs verlically.

6.4 - The burner with the broad jet attachment shall then be lit and the
flame adjusied so thal the biue cone reaches a height of approxima-
lely 6 mm.

6.5+ The burner shall be lilled al an angle of 45° to the horizonlal and
maintained in this posilion. The specimen surface shall be exposed lo
the flame for 2 minutes:
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6.6 - Burner shall be exlinguished after this period.

Progress of the test shall be observed and the foliowing points noted :
--length of lime of continued burning after extinction of burner,

— release of burning particles or drops.

6.7 - After specimen has cooled, the surface of the fire-damaged area
shall be measured. The fire-<damaged area is defined ss the area
actually charred and destroyed. Areas where deformation, blistering,
colour change, elc., have occurred do not form part of the fire-
damaged area as defined above.

Nole shall be taken of whelher the specimen has burnt through 1o ils
upper edge.

The surface area can be measured by planimelry or by weighing an
equivalent paper representation of the fire-damaged area with a
known unil area weight.

Approxi-
!
Approximately Qsa tf,,’:]
\ feom_ ¥
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Class A :

7 - Presentation of results
; ‘The individual results of all specimens fall within the white box and for

For each specimen the following points shall be noted : no specimen is :
— conlinued burning time after extinction of burner, — the upper edge reached,
— size of fire-damaged area in ¢, — release of burning particies or drops cbserved,

— release of burning particies ot drops,

— whether specimen burnt through 10 upper edge ornot. ClassB :

The material tesled shall be classified in accordance with the Tollowing The arithmetic mean of the continued burning times and the arithmetic
1tArmed

videlines - )
guiael mean of the fire-damaged areas fall within the while or grey boxes.
Fi imen is :
. Continued urthermore, for no specimen is
.. bumning time : — the upper edge reached,
[
Surldce (s} (1) P <10 10 < P <30 P 30 ;I —release of burning particles or drops observed.
area |
2 ]
e’y (2) i ClassC:
|
$ <100 ' Test results do not fulfil the conditions required for Classes A or B.
100 < 5.<200
S > 200

{1) P - Continued burning time.of flama alter extinction of buraer, in seconds.
{2) G- Fire-damaqged surdace: area of Specimen after test, in cm?,
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Test method for determining the fire-resistance of
seats (1)

The ig51 shali be carried oul in the following conditions !

1 - Test specimens

1.1 - Complate seal {seal pan and back) of aclual dimensions or seal
model (seal pan and back, each measuring 40 cm X 40 cm) with
struciure and thickness identical 1o aclual seat.

1.2 <-if a seal model is used, the back shall be piaced perpendicular to
Ihe seal pan.

2:- Fire source
2.1 - 100 g of newspaper dried for 3 hours at 70 °C.

2.2 - Ona shesl {approx. 60 cm X 42cm) shall be folded in two,
parallel 1o its- smaller side.

The ather sheets shall be crumpled up: individually and placed bet-
ween the two halves of the folded sheet. The folded sheet shall then
be stapled together with metal staples. The whale forms a “cushion”
measuring approximately 39 ¢cm X 27 ¢m.

2.3 - This cushion must be checked as a fire sourcé before (hé tests.
For this purpasé it must be placed on a plale 5 mm (hick, 600 mm
long and 500 mm wide made of a fireproof, non-heat conducting
mineral substance. AHer being igniled at its four corners, the cushion
must burn on this plate for approximately 3 minules.

{1} This est method was incloeded in the previous edition of 1his isatlet as "TesUA™
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3 -Procedure

3.1 - The lest shall be carried out in a draught-free room. The news-
paper “cushion” must be placed on the seat pan in such a manner
that ong of its longitudinal sides 1ouches the back and the cushion lies
flat on the seat.

3.2 - The four corners of the cushion shall be set on fire. The progress
of the fire-must be observed and changes recorded every 30 seconds,

3.3 - in cases where the boltom of the seat is not protected by a
protective plate, a further 1est musl be performed in which the news-

paper “cushion” must be placed, on an asheslos sheet, on the Hoar
underneath lhe seal

4 - Resultsto be obtained

* 4.1 - The fire must die outl sponitanecusly at the lalest 10 minules
after the beginning of the test.

* 4.2 - No burning particles must be released.
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Full-scale fire tests

1 - Principle

=simulation of a full-scale compartment corner in & clearly defined
chamber in order to ensure that all tesis are:performed in idéntical
conditions,

— ignibon in clearly defined conditions,

— observation of progress of fire and recorging of the characteristic
parameters.

2 - Test chamber {1}

This is described in Appendix E4 of the UITP-APTA specificalions (2)
of Oclober 1981. Its main characteristics are as follows

A cube-shaped chamber with an inside edge of 3.00m + 0.03m,
conslrocted of steel plale 2 mm in thickness which is altached 10 an
anqular reinforcement gussel. A door with a glass viewing window
shall be sel in the front of the chamber and shall be provided with
suilable sealing lo ensure thal the window is hermelically séaled.

The side walls of the 1est chamber contdin openings at floor lével with
a lotal area less Ihan or equal t0°50 cm? {o ensure a balance between
internal and atmosphernc pressure.

The test chamber is placed.in premises sheltered from direct sunlight,
wilh.a sl atmoesphere and & temperaturé of 20°C-+ 5°C.

(1) A coach suitably eguipped. lor the testcan also be used.
{2) TP : International Public Transport -Assaciation,

APTA - American Public Transit Assaciation

19, rue de 'Uruyuay - B 1050 BRUSSELS (Belgium):
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3 - Test assembly

As the assambly is inlended to simulale a comer of a coach
compartment, it has the following basic elements :

=2 wvertical partitions connected 10 form a right-angle and
approximaiely 1,20 m wide and 2 m high,

— a floor element and & ceiling element,
— a seal or benchattached 1o one of the parlilions,

Various other interior fitings, such as curtain, window frame, lighting,
electric cables, etc.,-may be added.

4 - Ignition

This is carried oul in accordance with the procedure laid down in UIC
Leafiet 564-2, Appendix 13, using a paper cushion placed on the seat
pan against the back restor undemeath the seat (1).

5 - Observation of the progress of fire — Recording of para-
meters — Characteristics

&1 - The main stages of the progress of fire shatl be noted as they
occur; e.q. ;

— flame height,

- -smoke Telease,

— spread-of fire tovarious components,
—release of burning drops,

— extinction time,

5.2 « Progress of fire shall be filmed or pholographs taken at specific
intervals.

(1} Cr any other given erilical point.




564-2

OR
APPENDIX 14

5.3 - Conlinuous reading of temperafures at wo poinls on a vertical
line passing through the cenire point of the -ceiling -element in- the est
assembly-al a dislance of approximately ;

— 150 ¢ abave the floor element and
- 10 cm below lhe ceiling element,

5.4 - After the test the maximum dislances travelled by lhe flame from
the fire source and, if applicable, the degree of surface damage ol the
vanous fittings shall be measured.

6 - Presentation of results (1)

— fiilm and/or photographs,

— comments from observers,

— list.of damage observed afler tesi,
— list of lemperatures.

On the basis of the iemperatures recorded al the 4lh minule and the
time taken by lhe fire 1o die oul spontaneously, Classes A, B or C
shall be allocated according 1o the information in the following table :

Rasulls

A (2} B c

Temperature at the 41h minute
between 100°C

— ili 0 (2]
10.cm_-below ceiling element <. 100°%C and 200 9C > 200°C
between 60 °C
— " [¢]
150 ¢m above floor element < 60°C and 100°C | ~ 100°C

(1) The use of resdlts is o be decided by the railway concerned if the fire starts at a
giver crilical point {s¢e peint-4, footnole 1).

(2) Class A is assigned if the fire dies oul spontaneocusly 10 minutes aller il has star-
led, irmespeclive of temperaturg.
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7 - Comments

As designed at present, this procedure is basically limited to recording
lemperalures, However, a full-scale test seems to be very well suited
to determining further parameters in actual conditions, especially with
regard 10 heal flows, the values for which are direclly associated with
the propagation and: extent of fire. Neverlheless, due to insufficient
experience the railways are not yel able 10 specify limiling values for
the heat flows generated. The “fire model” described here defines the
framewaork for turther studies.
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Test method for determining deterioration of visibility
due to smoke released on combustion of materials

1 - Purpose

This method is-inlended lo determine the deterioration of visibility due
1o-smoke produced when materials burn lin & given sealed chamber,
by assessing ihe attenualion of a light beam passing through the
chamber,

2-- Principle

Combustion of a specimen in a chamber measuring approximalely
0.5.m% This chamber has two glazed openings in. ils roof and fioor
which: permit a light beam produced by an incandescent mat bulb o
pass from bollom 1o 10p through the inside of the chamber, which
coniains the smeke released by burning of thé specimen.

The light intensily of the bulb shall be held constant throughout the
lesl

While smoke is developing, the light allenuation shall be recorded by
means of a lighl meter ‘cell positioned at the upper opening of lhe
chamber.

Measuremeril of -

—'the curve E = f{l) where E = illumination-inlensity at the cell in Tux
and i = time in seconds ;

—the illumination inlensily measured by the cell at the 4th minule
(E4),

—1ihe iolal light volume Uansmilted doring the first 4 minulés by
calcutabon of the area belween the coordinate axes and the curve
E - f(1).
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3 - Equipment
3.1 - Smoke chamber (see Fig. 1)

The smoke chamber is constructed of heatproof material (such as
reinforced plywood, or plywood coated with fireproof painl) in accor-
dance wilh the diagrams shown in Fig. 1.

It rests on supports approximately 250 mm high.

— Internal dimensions :

-height  H =1 000 mm 5 mm
: width L 750 mim + 5.:mm
« depth P 750 mm £'5 mm,

- Dapr wilh seals ensures chamber can be hermetically sealed.
—Ceiling (A)
Opening of diameter slightly larger than that of lightmeler cell (3.3),

glazed and posilioned at distance d — 250 mm + 2mm fom
nearest side walls.

~—Floor (B) :
Opening of 80mm + 1mm diameter, glazed and positioned
cenlrally on the veriical line passing through the cenlre of the ope-
ning in ceiling (A).

Opening 1o introduce the burmer (3.7), which permits the burner to
be tilted at an-angle of 45° 10 the horizontal.

= Underneath the floor (B) :
Light bulb holder approximately 215 mm from botlom edge, posilio-

ned on vertical line through centre of floor opening (B). The bulb
shall be placed in this holder in-a verlical posilion.
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- Side wall (C)
Opening of approximately 130 mm didmeter situaled near the bot-
lom and connecied to a smake discharge pipe, filted with a sealing
shuller at the chamber oullet.

— Side wall (D)

Venlilation inlet which can be closed during lthe lest and opened
after the test to admit scavenging air and facililate smoke expulsion.

— The smoke chamber may be filled with a glass window 10 enable
the inlerior volume {0 be observed. This window must be covered
willi a-black curtain throughout the measurement period in order 10
prevenl stray light from entering.

3.2 - Electrical equipment

— incandescenl eleclric bulb. 220 V - 100 W {clear glass bulb),

3.3 - Light meter

Atleasl 2 measuwring scales 0-100-and 0-10-Lux.

3.4 - Plate of noﬁ-combustibie, fireproof and non-heat-conducting
material

= Qualily. . aluminium silicale (cement + glass).
— Dimensions | 122 mm % 100 mm - thickness 6 mm.
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3.5 - Stainless steel plate

= Dimensions: 122 mm X 100 mm - thickness 2 mm.

3.6 - Specimen frame

The specimen frame enables the specimen 1o be held al an angle of
20 to the vertical (see Fig. 2.2}

The specimen shall be fixed with 4 nuts between the front of the
specimen frame (which conlains an opening 100 mm X 50 mm, see
Fig. 2.1}, the fireproof plate (point 3.4) placed against the reverse side
of the specimen;, and the stainless steel plate (point 3.5),

Mouniing of the specimen :-see Fig. 4.

3.7 - Bumner

Butane or propane gas bumner in accordance with the diagram in
Fig. 3.

The burner shall be tilted at an angle of 45° to the horizontal and shall
be placed on the fioor (B) of the smoke chamber so that the flame
produced is inside and the air inlel oulside the smoke chamber.

3.8 - Device for adjusting the distance between specimen frame
and burmer

A device may be used, operated from outside with the chamber
closed, which makes it possible 10 move the specimen frame lowards
the bumner or the bumer towards the specimen frame so thal lheir
relative positions correspond with point 4.1.4.
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4 - Determination of deterioration of visibility due to smoke
released on combustion of a material

4.1 - Preparation of equipment for burning the specimen (Fig. 4)
4.1.1 - Tesl specimen :

tength’ 120 mm
widlh 100 mm
thickness = that of malterial aclually used.

4.1.2 - Insert the following successively inlo the specimen frame :

-~ gpecimen (lop side to front.of frame),
— plale of fireproof malerial (point 3.4),

— plale of stainless steel {point 3.5).
All components are firmly bolled together.
4.1.3 - Air supply, gas-consumplion and pressure of burner

Gas =24 I/min + 2 min
Pressure =0.5 + 0.1 bar.

The air supply, logether with the gas consumplion and pressure of
burmer {point 3.7) shall be regulated so that the biue cone of the flame
has & length of 30 mm +.5 mm when the burner is lilted at 45°.

4.1.4 - The specimen frame shall be posilioned on the floor of the
smoke chamber s0 thai the lip of the blué cone of the Bunsén burder
fiame louches a point on the longitudinal centre ling of the specimen
surface 25 men distant from the base of the opening in the front of the
specimen frame {see Fig. 4).
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4.2 - Procedure

4.2.1 - The specimen frame with the specimen and the buiner {unht)

shall be inroduced into the smoke chamber as described in poinls
3.7, 41.3and 4.1.4,

4.2.2 = The door of the chamber shall be tlosed.

4.2.3 - Shutler V of the smoke discharge pipe shall be closed and
care shall be taken that the smoke extracior is swilched off.

4.2.4 - The air inlake opening on side (D) shall be closed,

4.2.5 - The light meter cell shall be piaced al the opening in ceiling (A)
and at the same lime care shall be taken to prevent any slray light,
emanaling from oulside the smoke chamber, from entenng, for
example by covering the cell with a black cloth (in the most sensitive
measuring scale the light meler musl indicate less than 0.3 lux).
Adijust 1o zero.

4.2.6 - Alier the measuring scale 1o the lowest sensilivity.

4.2.7 - Swilch on the electric light bulb and adjust the current flow to
obtain an illumination intensity of 100 lux,

4.2.8 - Open Ihe door of the chamber and the air inlake opening in
side (D) (1).

(1) If the smoke chambet is provided with-a_device far adjusting the distance between
spaciman Irama and bumer {point 3.8}, the loliowing procedura shall he adopled :

qun the door, light the burner (il necessary, regulate the flame as indicated in
pouf.ﬂ 4.1.3) and glose the door of the chamber. Move speécimen frame (or burrer)
until they are in the position spacified in point 4.1.4. Siar chronomeler immediately.
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Note : Opening the air intake aperiure helps 10 prevent extinction of
burner when door is closed (point 4.2.9),

4.2.9 - Light the burner {1). Start the chronomelter. Close the door and
the air intake opening and ensure that the burner has not been extin-
guished.

All these operations must be compleled within-5.seconds.

4.2.10 - Note the times t, for which illumination intensity E is equal to
90, 80, 70, eic. lux. Change lhe measuring scale in order to obtain
greater accuracy when reading the illumination intensily, especially for
values: of under 10 Jux.

4.2,11 - Extinguish the burner as soon as illumination intensity falls
below 1 lux or; if this does not occur, after 5 minutes.

4.2.12 - Before starting another test, any soot deposited on the glass
covers of the Openings in the ceiiing {A) and floor (B} must bé
removed. The side walls of the chamber are cleaned al regular
imervals.

4.2.13 - Three tests shall be carried out for each material.

4.3 - Presentation of results (see Fig. 5)

4.3.1 - State the recorded illumination intensities as a function of time
(individual values for each specimen and arithmetic mean).

(1) If the’ smoke: chamber is provided with a device for adjusting the distance between
specimen frame and burmer (point 3.8), the following procedure. shali be adepted :

Open Ihe doar, light the burner (il necessary, requlate the flame as indicated in
point 4,1.3) and close thg door ‘of the-chamber. Move spacimsen frame (or burner)
dntil they are inthe position specified In point 4.1.4. Start chronometer immediately.
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4.3.2 - Draw the curve for the material by enlering the times on the
x-axis and the arithmetic mean of the corresponding illumination
intensities (in lux) on the y-axis.

4.3.3 - Based on this curve, indicate

1 - the valug of illumination inlensity B4 in lux obtained in the 4ih
minute,

2-1he light volume T in lux-minules obtained during the first
4 minutes by calculating the area between the ¢oordinate axes and
the curve E =f (1) drawn in accordance with point 4.3.2,

3 - the malerial graded into classes A, B and C, based on the values
of E4 and T and in-accordance with the table below :

E, (Ix)
E, 50 20 < E, £50 E, << 20
T(Ixmin)
T2 300 A B B
150 T << 300 B B G
T < 150 C c C
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Figure 2.1
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Figure 2.2

Specimen frame tilted at an angle of 20° to the vertical
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Figure 4 Figure 5
Arrangement for combustion of specimen Model representation of results to determine deteriora-

tion of visibility due to smcoke produced by a material

Stainless sleel plate Point 4.3.1
Fireproof matariat
Test specimen . E L {seconds) Arithmet
Specimen frama (ux) isttest | 2ndtest | 3rd test peblia
100 0 0 0 0
a0
80
70
Point 4.3.2
E lux
A
100 r
¥
. T Ix.min
. L — Secands

0 60 120 180 240
Burrier Paint4.3.3

1 -~ llluminalion intensity in the 4th minute E4 =

4
2-T=J. (1) dt =
0
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Application

All vehicles buill-after 1 July 1982.

Point 5.21 to all existing vehicles equipped with movable
cooking implements with a naked flame supplied by liquefied
gas.

With effect from 1 January 1990, all vehicles must be fitted with
fire extinguishers.

It is recommended that existing vehicles be adapted to lhe
provisions of this-leaflet at.their next major overhau!,

In derogation -of points 2.3 and 2.3.1 of Appendix 1, the MAV
shall be authorised to install 3 liquefied gas cylinders with a
capacity of 11 kg each in one cabinet (maximum 33 kg per
coach).

in connection with point 3.1 of Appendix 1, the SNCF shall be
authorised to distribute the total capacity of 6 kg belween
several-extinguishers.

Point 5.1.1, 5.1:2 {for ail ¢coaching
stock used on international services)......coccccevinn. 1.1.95

Point 4.2.1. - Obligatory for new sleeping cars built after
1.1.86; recommended for existing stock subject-to significant
changes.

All IIC Railways.
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Record references

Last headings under which the question has been
examined :

- Question 45/A/FIC - Revision of UIC |eaflets.
4.3 - Leaflet 564-2
{(ivint Sub-Committee for Coaches ; Paris, January 1885).

- Question 45/A/FIC - Revision of UIC Leaflets.
8.6 - Approval of a supplement o Leaflet 564-2
{joint Sub=Committee for Coaches ! Paris, January 1990).

- Question 45/A/FIC - Revision of UIC.- Leaflets.
17.4 - Approval of revised Leaflet 564-2 "Regulations relating to
fire prolection and fire-fighting measures in passenger-carrying
railway ‘vehicles or assimilated vehicules used on international
services".

{Traction and Rolling Stock Committee : Parls, June 1990),

= Question 45/A/FIC - Approval of amendments to Leaflet 564-2
{Traction-an Rolling Stock Committee ;- Stockhelm, June 1981).

- Question 45/A/20 - Point 2.3.3 ~ Development of Leaflet 564-2,
(joint Sub-Committes for coachs - Paris, Febuary 1984),




