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Comparison of toxic test for composite and single materials of

train seat
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ABSTRACT

The advanced country established the test standard (e.g., BS, EN) to measure the toxic gases
quantitatively and, have applied to enhance the fire safety of railway car. We must also follow the
procedures to use interior material for railway car as stated the Safety regulation for the urban
railway car.

Currently, various interior materials are used to obtain the fire safety of railway car. The amount
of toxic gases moved into colorimetric gas detector tubes from the ISO 5659 chamber was measured
and compared the results for composite and single materials. As result of gas analyses, The smoke
density(Ds) of combustion gases producted from composite of seat material had the excellent value

than single material
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Enks | Enks |
+ +
ey | EEA | HeEA | FRP | 2R | 4-#®3E | Phenol | W12/ | 5-2EE
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13 1. Smoke Density Chamber

19 2. Smoke Density Chamber 74 %=

718 &7~ A 7] (stack  sampler)E= COz, CO, NO, NO2, SO:& HXA 3=

EUROTRONA})

GRENLINE MK2 =298 Alg39a, AA#S NES(Naval Engineering Standard) 713¢] 7}2H)
(GASTEC) 7}~ A= (Colorimetric gas detector tubes)S o]-g&3to] 3 7}s%d ).
o pagARel uE 4% 2 54 e
E. 2 hagARe R 54
T CO2 CO NOx SO2 HCI HCN HF HNO3
. 500-1000| 5-200pp | 5-100pp 2.5-60 | 0.5-20
Measuring Range |0.25-3% 1-20ppm 2-60ppm
ppm m m ppm ppm
Number of Pump
1 1/2 1 1 1 1 4 1
Strokes
Correction Factor 1 2 1 1 1 1 1 1
White
. Yellow Yellow | Yellow
White . |—™Yellow| Blue Yellow | Yellow ) )
Color Change —Blackis ) ) —Browni|—Browni
—Purple ish —Yellow| —Pink —Red . .
h Brown sh pink | sh pink
orange
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ISO 5659 ¥ el A 76mmXx76mm =719 AlHS AJFXA g &85 AdxPv ] D& &2lst

Ak 223 2.5 kw/cm® (645C)2] EAF Aejol A AlHe] FWl Pilot flaimes HEH3%=% sta, 3

slete] B9 EolE oF 30mm=E FA|8IGITE oluf, AAAA BAE A4h7tAE A7|d= Hd LA Ek

(Ds)9] 85%°1d o wl, A& < sample w3l 4A9jE 747te] 7p=H1ABS Eoto] A=
AN

Yol 7t=AEL S JNAISESI T
A7) %= (Specific Smoke Density : Ds) H7pH 2 A7) Ate] o zHY AAY= A5 Gad
PM(Photo Multiplier) FHoA X% = Fa& T 2 Fejzdd & 249

G=V/(AXL)

(V : volume of Chamber, A : specimen surface area, L : light pass length)
T=transmittance of light
F=the density of the filter or 0 (depend on filter condition)
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3.2 JANFA S =4 A3} v
F. 200149k #Zo] stack samplerst HA RS o] &M EAT S ARE Y AdAvtaEE UEut
AR A mAIEEAE AW Y] ALVt FolA CO7F 7HE Bol WY, 1 tggoRe
CO, HCN, NO, SOg, HCI <o]9l o™ HNO39} HBr 2R E A ekkr}, B Ao A Hlud] 544712~ &
Aol & AL FHoR QAo 53] Falgt CO9 NOx, HCN9| =7 ©ol HEHA7] wiEd e
= KojA 1, ¥ COSt NOx,, HCN®] w7t 27 AEd Aas 5= debsttt
E. 3 EAIEEA AW AAAESY N B 2HAE fE7Fs DA v
A FA A AH A =4 A ZHA
T t a4 | st a4 | st a2 | st o
sampler | X% | sampler | BX# | sampler | A% | sampler | X%
COq2 7500 9750 6500 8000 12900 | 13900 6500 7500
CO 275.5 245 137 205 201 248 348 370
NOx 50.5 45.5 42 39.5 3 4 42.5 41
SO2 8 23 45.5 63 0.1 0.3 24 28
m
ner | P - 2.75 - 0.25 - 0.63 - 0.95
HCN - 109 - 268 - 0 - 134
HNO3 - 0 - 0 - 0 - 0
HBr - 0 - 0 - 0 - 0
B FA4 B Ad B &4 B ¥4
T
tack ¥ tack ¥ tack ¥ tack ¥
sgrr?gler AA @ sgrr?lgler AA @ sgrr?gler AA @ sgrr?gler AA @
COg 7000 7250 5000 6000 5900 6933.3 5500 6750
CO 727 497.5 191.5 235 113 132.7 392 395
NOx 13 13.5 29.5 31.5 4 4.3 31 20
SOy 0 2.25 32.5 48.5 0 0.7 19 22
m
ner | PP - 1.5 - 0 - o3| o075 | 06
HCN - 24 - 180 - 1.5 - 171
HNO;3 - 0 - 0 - 0 - 0
HBr - 0 - 0 - 0 - 0
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