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TSE T'ENf,Y V' KALiBRASYO\ MERKEZi AASKANLTEI YAPI MALZEMELERI YANGIN VE
AKUSTIK LABoRATUvAR MTDTIRLTET

EEADSHIP OF TSE TEST and CALIARATION CENTEn CONSTRACTION IIATEnIALS FIRE AND
ACOaSnCS LAAORATOnv

TEST RESULTS

International Maritime Organisation
International Code for Application of Fire Test Procedures,2010 (2012 Edition)

Part2z Smoke and Toxicitv Test

The tests, results of which are expressed in this t€st report were conducted according to the instructions given in "Part 2: Smoke
and Toxicity Test" of20l2 venion of"lntemational Code for Application ofFire Test Procedures, 2010 (FTP Code 2010)" with
regards to Intemational Convention for the Safety ofLife at Sea (SOLAS) chapter I l-2 which was put into effsct by International
Maritime Organisation RESOLUTION MSC.6l(67).

The necessarry alterations in smoke density and toxicity measurements on TS EN ISO 5659-2 standard test method were made
as explained respectively in Appendix I and Appendix 2 of the mentioned document.

This test method provides data for a comparative analysis in smoke and toxic gas generation ofthe analyte, however it does not
contain any means of real life fire propagation modelling. For this reason, the reported results are not intended to be used to
define the fire hazard of$e analyte material in real fire scenarios.

This report was trarslated from the original TSE test report in Turkish with the same report number and date

TS EN ISO 5659-2 Plastics - Smoke generation
Part 2: Determination of optical density by a single-chamber test

Sample Details

Sampling and Preparation

Sponsor
NOTERSON ENDUSTRIYEL ENEzui VERiMLILIK LTD. STi.
Oguzlar Mh. 1388.. Sk. No: 30/3 Balgat, Qankaya, ANKARA

Demanded bv
NOTERSON ENDUSTRiYEL ENEzui VERiMLiLiK LTD. STi,
Oluzlar Mh. 1388.. Sk. No: 30/3 Balgat, Cankaya, ANKARA

Manufacturer
SPECIAL TECHNOLOGIES LLC.
6237M, Sverdlovsk Region, Berezovsky, 39/35 Chapayev St. RUSSIA

Test drte 28.1 1.2019

Arrivsl Date 20.11.2019

Sample name ISOLLAT.O2

Description Multi purpose, water-based acrylic coating material.

Application

Thickness 1,2 mm

Weight per unit area 0,36 kg/m'z

Color / surface White, rough

Substrate Steel plate (3 mm thickness)
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TSf, DE:{f,Y V€ KALiBRASYON }IERKEZi BASKANI,ICI YAPI MALZf,MELERi YANGIN Vf,
AKUSTIK LABORATT'VAR Mi'JDURLIIEO

HEADSIIIP OF TSE TEST snd CALIARATION CENTEA CONSTTUCTION IttATElIALS FIRE AND
ACOASTICS LABONATONY

TEST RESULTS

The samples were prepared by the sponsor and were placed in the conditioning environment without any other preparation. They
were covered with aluminium foil and were put in the sample holder on top of9 mm thick CaSi and l0 mm thick mineral wool
isolation boards. The excess alumium foil that resided on the 65 mrn x 65 mm exposed surfaces was cut and removed.

$artlandlrma

The samples were conditioned at 23+2 "C and 50% + 5% relative humidity until constant mass was achieved for 8 days.

Test Application

The tests were conducted according to the instructions given in IMO FTP Code 2010 (2012 Edition) Part 2: Smoke and
Toxicity Test.

Parameters essential to smoke generation measurements

Parameters essential to toxic gas concentration measurements

Deviations from test method

Toxicity samplings from the chamber were done for 20 s intervals starting from l0 s prior to the point where the maximum
density was achieved in the first repetation in each test mode according to IMO FTP Code Pan 2 Appendix 2.

There was not any other deviation from the test method.

Exposed face Coated face

Test modes
25 kWm' without pilot flame
25 kWm-2 with pilot flame
50 kWm'2 without pilot flame

Wire mesh Not used

Early termination None

Analyser Gasmet CX4000 FTIR Snektrometrc

Volume of samole cell 0.4 L
Lensth ofthe lieht path 5.0 m
TemDerature of the sample cell and the samoline line r80'c
knsth of the samplfurs line 2.7 m
Pipe diameter ofthe sampling line 4mm
Imer volume of the samoline line 34 cml
Pumo caoacitv 4.0 Umin
DJf {Sampline time at max. smoke densitv) 999 s (25 kW), 810 s (25 kW pilot flame), 504 s (50 kW)
SRP (Sampline response time) 20s
Measuement interval 5s
Number ofmeasurements per second l0

LAB-D-FR-36 / 22 -O'7 -2019 -s
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TSf, Df,\EY VE KALIBRASYO:\ YORKIZI BASKA\LIGI YAPI MALZEMELf,Ri YA\GI\ Vf,
AKI'STIK LABORATT'VAR M('DT'RLi. EI

HEADSHIP OF TSE TEST and CALIRRATION CEIiTER CONSTRACTION LTATERIALS FIRE AND
ACOUSTICS LAAORATORY

TEST RESULTS

Test Results

The average results calculated from 3 consecutive tests in each test mode are given below. Details ofall tese are given in the
following pages.

Smoke Emission

Toxicity

Requirements

Ar average ofthe maximum specihc density ofsmoke ofthree tests at each test condition shall not exceed the limits below.

The average value ofgas concentrations measued in any test condition shall not exceed the limits below.

T€st Mod€ 25 kWm'z 25 kWm-'z Dilot flame 50 kwmr
D,max 69.43 26.06 62,59

I133 989 370

Gaz bilepen
Average concentration (DDm, volume/volume)

25 kWm''z 25 kWm-'z Dilot flam€ 50 kWm-'z

co 61 ,42 143,94 197,91

NO, s6,02 o{ 01 51,84

SOz 0 0 0

HCI I.l E 1,88 4,85

HF 0 0 0

HCN ) tl ))1 1q7

HBr ) 1<

Type of Product D'max
Surface of bulkheads, linings or ceilings 200

Primary deck coverings 400

Floor coverings 500

Plastic pipes 400

Toxic Species Upper limit (ppm, volum€/volume)

co < 1450

NO^ < 600

SOz s 600

HCI < 140

HF s 600

HCN S 120 (dciSemeler icin S 200)

HBr < 350

LAB-D-FR-36 / 22-07-20t9 - s
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@
TSE DENf,Y VG KALiBRASYON MERKEZI BASKANLIEI YAPI MALZEMELERi YANGIN VE

AKUSTIK LABORATT'VAR MUDIIRLOCO
HEADSIIIP OF TSE TEST and CALIARATION CENTEn CONSTRUCTION MATEXIALS FIRE AND

ACOASTICS LABORATORY

TEST RESULTS

25 kWm-2 heat flux, no pilot flame

Concetrtraion of toxic species in the smoke

Description Parameter Sample I Sample 2 Sample 3 Average
Maximum oDtical densitv D'max ?s o, 62,0r '1o,3'l 69,43

Mean oDtical density D'mean 43,87 33.41 47,98 4t;75
Miminun transmission T'r"(%) 24,1 33,0 28,9 28,67

Time to reach maximum density tD, (s) 999 1200 1200 1 133

Clear-beam correction factor D" 7 5.t2 62,66 80,88 72,89
Optical density at minute I D,l 3,06 3.61 4,72 3,82
Ootical densitv at minute 2 D.2 t,t5 10.l3 18,28 I1,85
Optical density at minute 3 DJ 19.07 37,27 23,00

Optical density at minute 4 D,4 16,88 23.30 42,80 27.66
Optical densiry at minute 5 D,5 to 10 24.87 43,90 ?o 1()

ODtical densitv at minute l0 D,l0 11 )1 29.5'7 46,42 17 75

Optical density at minute 15 D,t5 7 6,51 45.90 6l,01 61.16
Optical density at minute 20 Dt0 ?{ o? 62.01 70,37 69.43
Dsl+DJ+DJ+Ds4/2 voF4 31.2E 44,52 81.66 52.49

Species
Concentrstion (DDm. volume/volume)

Sample 2 Samole 3 Average
co 61.16 73.68 67.42
NO, st o, 59.t2 56,02
SOz 0 0 0

HCI t.zl t.t5 l.l8
HF 0 0 0

HCN 2.37 1.84 2.tl
HBr 0.42 ) )7

Transmission [%l

tlmo [.1
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TSE Df,NEY V' KALIBRASYON MERKEZI BASKANLTdI YAPI MALZEMELERI YANGIN VE
AXUSTIK LABORATUVAR MODORLOEU

ITEADSIIIP OF rSE TEST ortt CALISRA ON CENTER CONST|aCTION MAfERIALS FIRE ANL
ACOASfICS LAEORATORY

TEST RESULTS

Figure I: Tronsmission plot of soaple l under 25 hVttr lut

Figve 2: &eci/ic qtical dettsti plot oI sond. I under 25 kW# fux

Figure 3: Trattmission plot of rutglc Ztgder 25 kVhl lhu
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TSE DENEY VG KALIBRASYON MENKEZI BASKANLIGI YAPI MALZEMELERI YANGIN Vf,

AKUSTix LABoRATUvAR MOITOnLtTCT
EEAITSEIP OF TSE TEST 6rd CALISRATION CENTEI CONSIIaCTION TIA|E|IALS FIRE ANtt

ACOUSfICS LABONATORf

TEST RESULTS

Figurc 4: Srycilic optical densti plot of sanple l under 25 *Wnl lux

Figure 5: Tra,ntmission plot of sanpb 3 uder 25 kly/ttl Iu\
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TSE DENEY V' KALIBRASYON MERKEZi BASKA:{LIGI YAPI MALZEYELERi YAT-GI:t VE
AKUSTIK LABoRATUvAR MIDORLCCT

EEADSHIP OF fSE fESt.rd CALIBnATION CENTEn CONSTRUCTION L4ATERIALS FIRE AND
ACOUSTICS LAAORATORY

TEST RESULTS

Speciflc Optical Oensity os [-l
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Figure 6: Specifc optical denstiy plot of sarrqle I under 25 hry/rri 8ux

25 kWm-2 heat flux, with pilot flame

Description Parameter Sample I Sample 2 Srmple 3 Average
Maximum optical density D'max 31.03 24.78 22,36 26,06

Mean optical densiw Drm€rn 16,00 1) )9 8.99 t2.42
Miminum transmission T.r"(%) 58,2 64,9 67.7 63.60
Time to reach maximum density tom (s) 810 963 I 194 989
Clear-beam correction factor D. 24,53 23,46 70,88 39,62

Optical density at minute I D.l l7{ 0,40 0,87 l,0l
Opdcal density at minute 2 DA 12,01 0,81 I,JJ

^1)
Optical density at minute 3 D3 10,00 0,98 1,63 4,20
ODdcal densitv at minute 4 Dd 10,13 |.28 l7s 4,39
ODtical density at minute 5 D,5 10,34 l7s 1,86 4,65

Optical density at minute l0 D,l0 t4,39 10,l3 \)) 9,9 r

Oodcal densiw at minute 15 D3l5 23,91 24,s2 l7,t 8 21,87
Optical densiw at minute 20 D20 24,52 23,47 22,t I 23.37
Dsl+D2+Ds3+Ds4/2 voF4 28,82 tRl 81.66 37.77

Concentraion of toxic species in the smoke

Species
Concentration (DDm. volume/volume)

SamDle 2 Samole 2
co t70.7Q I17.r 8 143.94
NO. 95.16 96,69 95,93
SOz 0 0 0
HCI 2.17 1.59 1.88

HF 0 0 0

HCN 7 ?5 2.18 7)1
HBr z.o5 2,87 2.7 5
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TSE DENOY v€ KALiBRASYON MERKEZI BASKANLICI YAPI MALzEMf,Lf,Ri YANGIN vE

AKUSTIK LABoRATUVAR MODtIRLIdt
EEADSHIP OF TSE TESr ord CALIB|ATION CENfER CONSTRACTTON ITTATERIALS FIRE AND

ACOUSTtCS LAROnAfOnv

TEST RESULTS

Figure 7 : Transmission plot oI sorrylc I under 25 tWH lux and pllol lome

Figure 8: Speciftc oplical dansriy plot oln t plc I under 25 tlfhf llux and pilolflott.
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TSE DENEY v. KALIBRASYON MERKEZI BASKANL16I YAPI MALZEMELERI YANGIN vE
AKUSTIK LABoT,ATUVAR MODORLOCTI

EEADSTIIP OF TSE TEST.TI CALISRATION CENfEN CONSNACTTON IIAIEN'ALS FINE AND
ACOASTICS L/tAOnAfOlY

TESTRESULTS

Figure 9: Transmission plot of Eat plc 2 under 25 hlfhtl llux and fiAlorc

Figre l0: Specifrc qaical densaiy plot ofsarrglc 2 under 25 klfhl Jlux and pilotlot u
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TSE DENEY V' KA|,IBRASYON MERKEZI BASKANLTCT YAPI MALZEMELERI YANGIN Vf,
AKUSTIK LABORATUVAN MUDTRLOCO

EEADS IP OF ,:SE TEST .rd CALIBRATION CENTEI CONSTkUCTION MATE(IALS FIRE AND
ACOUSfICS LABORATONY

TESTRESULTS

Figure ! I : Transmission ptot of so'I/lL 3 under 25 kvht( llux and ptlol lottE
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TSE DONf,Y VE KALiBRASYON Mf,RKEZI BASKANLIEI YAPI MALZEMf,LERI YANCI\ Vf,
AKUSTiK LABORATUVAR MiID[RLiICtI

HEADSHIP OF TSE TEST 
'Td 

CALIBRATION CENTER CONSTRUCTION MATERIALS FIAE AND
ACOUSTICS LAAORATONY

TEST RESULTS

50 kWm-2 heat flux, no pilot flame

Concentraion of toxic species in the smoke

Figure I 3: Transmission plol of san ple I under 50 kWnl lux

Description Parameter Sample l Sample 2 Sample 3 Averag€
Maximum optical density D,max 70,96 62.s2 56,38 63.29

Mean ootical densitv D,mean 59.07 s2,26 4\ )1 52.18

Miminum transmission T'r"(%) 29.0 33.6 71 A, JJ.J J

Time to reach maximurn density to, (s) 72 / 516 534 504 370

Clear-beam correction factor D. L1 0'' 61.17 37,t6 48;t 5
ODtical densitv at minute I D.t 62,69 31.52 36,83 43,68

ODtical densitv at minute 2 D2 57,00 50.69 41,48 49.72

Ootical densitv at minute 3 DJ 57,46 50,56 46,29 5l.44
Optical density at minute 4 D,4 6t,34 53,83 50,97 55,38

Optical density at minute 5 D.5 65,t4 57.31 ss 41 {o 1l

Optical density at minute l0 D.l0 70,18 6r.34 37,t6 56,23

Optical density at minute 15 D,t5 {-)
Optical density at minute 20 DJO 49,05 {-)
Dsl+D,2+Ds3+D3i2 voF4 207 .83 159.69 138.61 168.71

Species
Concentration (DDm. volume/volume)

Samole 2 SsmDle 2
co 212.45 183.37 197 .91

NO, 56,26 47.42 51.84

SOz 0 0 0
HCI 5.32 4.85

HF 0 0 0
HCN )1) t.22 1.97

HBr 0,69 2,80 1.75

Transmission [%]

tlm. [31
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TSE Df,NEY VC KALIBRASYON MERKEZI BASKANLIEI YAPI MALZEMELERI YANGIN VE
AKUSTIK LABORATUVAR MODORLOCO

EAITSEIP OF TSE TEST .nt CALTBIAITON CENTER CONSTRACTION ilIATEIIALS FInE ANL
ACOASfICS LADOIATORY

TESTRESULTS

Sp€cific Optical Density Ds [-l
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Figure 14: Specific opttcal dentt,y plot of surplc I undet 50 hWttl Jlux
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TSE DENEY V' KALIBRASYON MER,KEZI BASKANLIGI YAPI MALZEMELERI YANCIN VE
AKUSTIK LABORATUVAR MTDTRLOCO

EEADSIIIP OF TSE TEST .rtt CALIBRATION CENTEI CONSTTUCTION IIATEIIALS FInE AND
ACOUSTICS LABONATOIY

TEST RESULTS

Figure I6: Specilic optical d.rntiy plot of sondc 2 under 50 klfff Jlut

Figure 17: Tronsmission pb of so$. 3 under 50 hWn| fux
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Figure 18: Specifu opical dcnsti plot ofsot pL 3 under S0 *Whi ftu
The results of these tests are a repr€sentation ofth€ behaviour ofthe sample under specific conditions; they are not intented to
be utilized as the sole criteria to evaluate the potential fire hazard ofthc product.

TSE I'ENEY VG KALIBRASYON MERKEZI BASKANLTCI YAPI MALZEMELERI YANGIN VE
AKUSTIK LAaoRATUvAR M0DtRL0Ctr

EEADS P oF TSE TEST .rt CALTBRAvON CENTER CONSTIUCTTON VATELTALS FrRE AND
IICOUSI:ICS LABO IATO RY

TEST RESULTS

Specific Optical Density Ds [-]

End oftest report.
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