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Fire protection on railway vehicles — Requirements for fire
behaviour of materials and components according to prEN 45545-
2:2004

(4 appendices)

Produoct

Curpet called “highline 80 20 1400 wi”. consisuing of tufted cut pile of 80 %4 wool and 20 ©%

polvamide and backing of woven textile. The product has a nominal area weight of 2 70 kg, m?
and a nominal thickness of 8.7 mm.

Manufacturer

ege tacpper — sverige ABL Goteborg, Sweden,
Purpose of test

Basis tor technical fire classilication,
Sumpling

The sample was delivered by the elient, 1t is not known to SP Iiire Technology 1f the product
recelved 1s representative of the mean production characteristics,

The sample wus received Aprl 7. 2006 at SP Iire Technology.

Test results

The test results are wven m appendix 1 - 3,

I'he test results relate only to the behaviour of the test specimens of a product under the particular

conditions ot the test: they are not intended to be the sole eriterion for assessing the potential fire
havard ol the product in use,
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Criteria

According to requirements R9, tor tloor composite m prEN d3545-2: 2004 section 5.3 1loor
composite 1s classified as class HL2 1f i three (ests gecording to EN 18O 9239-1 and EN IS0
3659-2 the following criteria are met:

Method Conditions / Parameter C'riteria
BN [S-(-) 9239-1 _ CHF (kw/m) =43
EN OISO 26592 25 kKWim® ) [, max = 300
PN 1SO 565922 25 kW m*/ CIT at 8 mm =09

Avcording to requirements R9, for floor composite in prEN 45545-2: 2004, scetion 3.3, [oor
composite s classitied as class HL4 i three tests according to FN 1SO 9239-1. EN 50
3639-2 and 1SO 30660-1 the following eriteria are met;

Method Conditions / Parameter Criteria
EN 15-3'(-)-_‘;3-3‘;-1 CHE (kwinr) = 1.3
ENISO 3639-2 25 kWom o DL max = 300
[N ISO 363922 25 kWom' £ CLT at § min =09
[S0) 30660-1 25 kWim  : MARIIE < 50

The standard 1s 4 drait standard and can be subjected to changes.
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Assessment

The tested product called “highlme §0 20 1400 wi™, when glued to a plywood having a nommal
density ol 430 kg 'm”, meets the techmical tire requirements for ¢lass 12, according 1o the cnitena
mentioned abave,

Deviation from standard

Only three tests at one mode. 25 kKW.m™, were carried out. mstead of the three m three modes
stipulated 1 the standard SO 5639-2. Three tests at one mode tollows the requirements
according to preeN 435435-2:2004,

{he samphing tor TR - gas analysis was done duning the whole test penod instead of the
stupulated 20 seconds with start at 7 nun and 30 scconds from test start. This was due o that
the sampling-ling in the FTIR — equipment will not be filled up completely durng only 20
seeonds saumpling nme. Due to the long sampling time the sample low rate was decreased to
21 mn instead of 4 min.

Note

The acereditation relerred to i this report 1s valid for the testing aecording 10 EN 1SO 9239- 1.
NSO 3659-2 and 18O 36060-1.

SP Swedish National Testing and Rescarch Institute
Fire Technology - Materials Reaction to Fire
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Appendices

Test results BN IS0 9236 ]
lestresults BNIS0 5659-2

Lest results 1S 5600-1

Explunation of purameters — [SO 3660
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Test results — EN 1S5S0 9239-1, January 2002

Product

Carpet called “highline 80:20 1300 w17, consisung of tutted cut prle of 80 " wool and 207,
polvamide and backing of wosen textile, The product has @ nomnal arca weight of 2,70 ke m”
and a nonunal thickness of 8.7 mm.

Application

The specimen wis elued o a plywood, having a density of 450 kg m” and nominal thickness
o 12 num approximately, with glue primer “Casco Drag Loss Primer 33437, glue primer
amount 83 g m” approximately and glue "Casco Proff Solid 34807, plue amount 370 ¢ m

approximately.

Test results

L
.

Test no ] 2
Ihrection i — i

['Tame spread Tune, nun:s Time. muns Time, minss Time, min:s

distance. mm

) 2:00 2.1 2:03 2:03
100 2:15 2:16 2:15 215
150 2:51 2:48 2:45 2:48
Fames at tlame 3:27 322 3:32 3:24
tromt

extmeuished

Test no | 2 3 4
[hrection T — T "

[ime. min

Flame spread
distance. mm

Flame spread
distance, mm

Flame spread
distance. mm

Flame spread
distance, mm

HE-10
HI--20

EO-30

70

70

Y

110
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festne 1 2 3 + Average
value*

[hrection T — . B

Maximum flame 180 160 170 1 8{) -

b])I'L.‘[ld. 111

Critecal radiant Hux 10.40 1632 10.1 1006 1010
(CHEY KW me

¥ The mean value for the erinical flux 1s from the test data on the three specimens with the
same directional ortentation,

Measured data

Thickness 7.8 - 8.3 mim.
Area welght 3.0

Conditioning
According to EN 13238, 2004,

Temperature (23 = 2y =C.
Relatne humdity (30 = 5) %,

Date of test

Aprd 27, 2000,
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Appendin 2

Test results - 1ISO 5659-2, 1994

Product

Carpet called “highline 80 20 1400 wt™, consisting of tufted cut prle ot 50 20 wool arnd 201,
polvanude and backmg of woven textile The product has a nominal arca werght of 2.70 kg ni-
and a nominal thickness of 8.7 mm,

Application

Phe specimen was glued o a plywood. having a density of 450 keym™ and nomnal thickness
ol 12 mum approximately, with glue primer "Casco Drag T oss Primer 34437, elue pruner
amount 8 g approxamitely and glue "Casco Proft Solhd 34807, glue amount 370 ¢ m”

approvimately.

Light Transmission — Flaming exposure (Irradiance 25 kW/m”)
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Appendia 2

Smoke results

_\_Iude o Irradiance 23kW . -I'flam-mu Cxposure

Test no 1 2 2 Meun
Do 199 203 A6 20 D
1310 133 138 151 [ =0

b} 2 2 38

Duravion ot test, s 1200 1200 1200}

Note

One of the specimiens tested m mode 1 (Trradiance 25 kWoem . Flaming exposure) temited.
In test no 3 the sample ignited at 679 seconds and extingwished at 1200 sceonds.

Gas analysis

The following gas concentralions were measured (n the test chamber. The gas samples were
taken from the geometrical centre of the test chamber. The concentrations ot the different gas
spreies were measured with FTIR gas analysis, The gas concentrations are evaluated after 8
rmnutes test time and reported as the Conventional Index of Toxicity, CTT. according 1o priEN
45545-2. section 3.1.4.

Measured conventration during tlanung exposure, irradiance of 23 kKW

Gy species Testne L Testno 2 Testno 3
(mgn1’) (zke) (mgm’) (k) (mg ') (g kg
_(() | 37420 533 54730 4585 5726.0 352 ]

o sS40 0.5 330 0.5 06.0 0o
HI 0.0 0.0 0.0 0.0 00 0.0
HC 0.0 .0 0.0 0.0 0.0 0.0
1Br 0.0 0.0 3.0 0.0 0.0 0.0
HON 229 0.2 232 0.2 277 0.3
NO 0.0 0.0 0.0 0.0 0.0 0.4
SO 100.0 0.9 101.0 0.9 122.0 1.2

CIT av s mn (.07 - 0.07 - .09 -
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Appendia 2

Testno ] I'estno 2 Testno 3 Average
Imtal weight (g) 550 575 529 551
Iimal weight (g) 47.1 496 39.2 453
Mass lost (g) 7.9 7.9 16.6 108
CIT at B min (.07 0.07 0.09 008
Table of sign
D, Speetfic optical density, caleulated as follows:

D =132log—- where T = percent hght transmittance,
T

Dy e Maximum specific optical density.
D Specific optical density at 10 minultes.

D, Speeific oplical density correction factor for the smoke absorbed on the glass
windows of the optical system,

1l Conventional Index of Toxicity, caleulated as follows:

CIT = 0.0805¢ -

i=l f
- 1 .
where ¢, = concentration of the 1™ gas in the chamber
C, — reference concentration of the I'"" gas.
| o=

Measured data

Thickness 7.8 = 8.3 mm.
Arcaweight 3.0 3.5 kg/mv.

Conditioning
According to FN 1323K, 2000,

Temperature (23 = 2) °(,
Relative humidity (50 £ 5) %.

Date of test

April 28,2006,
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Appendin 3

Test results ISO 5660-1:2002

Product
Carpet called “highhne 80:20 1400 wt”, consisting of fted cut pile of 80 %% wool and 20 %,
polvamude and backing of woven textile. The product has a nominal arca weight of 2.70 kg. m?

and a nominal thickness of 8.7 mm. The colour on the carper was blue.

Test specification

Irradiance level: 25 kWim'.

Calibration constant 004l6m' g "K'

{Cn

Orentation: Honzontal.

Backimyg: No other than the non-combustible required in the standard.
lastenmy: The specimen was glued to a plywood, having a density of 430

ke'm' and nominal thickness of 12 mm approximately. with glue
primer "Casco Drag Loss Primer 3443, glue primer amount 85 g’
approximately and glue “Casco Proff Solid 34807, glue amount 370
g'm” approximately,

Nole The retainer frame was used.

Test results

Name of Average
Property variable Test ] Test 2 Test 3 value
Flashimg (min:s) Utash 01:46* - - -
Igrution {min:s}) i 02:35 01:41 02:05 02:14
All flaming ceased (min:s) teu 03:36 - - -
T'est time (min:s) Loss 20:00 20:00 20:00 20000
Heat relcase rate (kW) q See fipure |
Peak heat release rate (KWmn) Qi R* 149%* 128** Qa**
Average heat release. 3 min (kW/m') Qi 3 9 19 10
Average heat release. 5 min (KW/im") Qaan 2 13 21 12
Total heat produced (MJim’) THR 1.1 64.6 63.7 43.2
Sample mass belore 1est (g) M., 98.6 100.6 97.3 98.8
Sample mass at sustained flaming {g) M, 96.7 - - -
Sample mass after test {g) M 713 54.1 74.5 08.0
Average mass loss rate (g.-"m:'_;) MLR yene 2.2 - - -
Average mass loss rate (g.-"mzs) MIR o 2.3 53 34 3.7
Total mass loss (grm’) TML 2209 3326 2507 3347
Fttectuve heat of combustion (MJikg) AH, 0.5 12.1 254 1275
Volume tlow in exhaust duct {1's) V 24 24 24 24
Mavimum rate ol heat emission (kWi s)MARHL  2** SgxE S3%* Jp**

Flransuory flaning
N0 retests were done despite the 1808 mean heat release rate readings differ by more than 10 % from
the arntlunetc mean.
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Appendix 3

Graphs of heat release rate and smoke production rate
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Frowre [ Heut release rate for "~ highiine 8020 1400wt 7 triplicate fesis af an irradiance of

25 ki,

Measured data

Thickness 7.8 8.3 mm.
Area weight 3.0 -- 3.5 kg/m’,

C'onditioning
According to LN 13238, 2000.

Temperature (23 £ 2) °C.
Relative humidity (30 + 5) %

Date of test

April 27, 2006.
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Test results explanation — [SO 5660

*arameter Explanation

I est start The test specimen 15 subjected to the nrradiance and the clock 1s started.
tlsh Time from test start until flames with shorter duration than 1 s,

Lun Time trom test start until sustained flaming with duration more than 10 s,
[ I'imie {rom test start until the flames have died out.

End of test

T[CST

SINREY

lmn
g

I IR

Ma

Ms

Mr

MI R gn-end

1\1 IR.] {35t

TMIL.

AL

\

MARHE

Delfined as the time when both, the product has been extinguished for 2
minutes, and the mass foss 1s less than 150 grm? during 1 nunute.

Test ime. From test start until end of test.
Peak heat release rate during the entire test.

Average heat release rate during 3 minutes from ignition. [f the rest 1<
terminated before, the heat release rate 15 taken as O from the end of test.

Average heat release rate during 5 minutes [rom igmition. If the test 1s
terminated before. the heat release rate is taken as 0 trom the end of test.

Total Heat Released from test start until end of test.

Mass of specimen,

Mass of specimen at sustained flaming.

Mass ot specimen at the end of the test.

Mass Loss Rate. Average mass loss rate from 1gnition until end of test.

Mass [oss Rate. Average mass loss rate between 10% and 90% of mass
loss.

Total mass loss from ignition until end of test.

Eflectiv ¢ heat of combustion calculated as the ratio between total energy
released and total mass loss caleulated from ignition until end of test.

Volume flow rate in exhaust duct. Average during the test.

Maximum Rate of Heat Emission.




