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ABSTRACT

In this paper, The experimental materials of painted fire resistant paint on substrate, FRP, PVC, AL
and stainless steel that fire resistant paint developed newly were evaluated as the hazard elements :
the fire resistibility of the materials, fire spread test of flame, the oxygen index, flammability, the
smoke density, the toxicity index from it when it burned. As a result of the experiments, the AL and
the stainless steel were passed of fire resistant class 1, the FRP, the AL, and the stainless steel were
ignited of fire spread test of flame, all the experimental materials showed about 50% of oxygen index,
V-0 of flammability, and 43~338 of maximum smoke density at flaming mode used smoke density
chamber. Also, they showed that the toxicity index of combustion products were 0.57~1.12.
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Table 1. List of experimental materials

Experimental materials

Fire resistant paint component

Substrate(FRP) + fire resistant paint thickness 0.13~0.15 mm

- foaming agent, charring agent etc swelling material :

Substrate(PVC) + fire resistant paint thickness 0.13~0.15 mm

about 50%
- Ca,8i0; etc retardant agent : about 10%

Substrate(AL) + fire resistant paint thickness 0.13~0.15 mm

- K50 etc thermal conduction decrease agent: about 5%
- CaCO; etc resistant agent : about 25%

Substrate(SUS) + fire resistant paint thickness 0.13~0.15 mm

- elastomerics etc elastic agent : about 10%

UAE 458X 10%kg/m’, 7 2mm), PVC(polyvinyl
chloride, 2% 1,300 kg/m?, ¥7 1.5 mm), &¢Fv&
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Fig. 1. The Surface test Apparatus.
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Fig. 2. The Basic material test Apparatus.
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Fig. 3. The limiting oxygen index apparatus.
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Basic material test
Name of test FR?+ﬁre PVC+ﬁre AL.+ﬁre SU$+ﬁm Performance Criteria
resistant resistant resistant resistant
paint paint paint paint
maximum temperatire(°C) 999.8 950.1 7520 759.8 -
Furnace |Calibrated temperature(°C) 749.3 749.0 748.6 749.5
Temperature rise(°C) 250.5 201.1 34 103 Not more than 50
Result fail fail Pass Pass -
Name of test Surface test Performancecriteria
Exhaust °CX mins(before 3 mins) 0
temperature |°CX mins(after 3 mins) 0
& Smoke Eyming factor per unit area(CA)| 4.0 40 30 30 Not more than 30
Self flame buming time (s) 0 0 0 0 Not more than 30
melt covering whole thickness Nothing Nothing Nothing Nothing Nothing
Cracks (mm) 0 0 0 o N m‘{f&g{‘n“’e‘ss” 10 of
Harmful deformations Nothing Nothing Nothing Nothing Nothing
Result Pass Pass Pass Pass -
Table 3. Experimental results of fire spread test of flame
Experimental materials Average heat for sustazined burning Critical flux at extin%uishmem
(Qsb, MJ/m*) (CFE, kW/m")
FRP+fire resistant paint - (not ignited) - (not ignited)
PVC-fire resistant paint 2.52 40.5
Al+fire resistant paint - (not ignited) - (not ignited)
SUS+fire resistant paint - (not ignited) - (not ignited)
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Table 4. Experimental results of limiting oxygen index

Experimental materials Oxygen index (%)
FRP+fire resistant paint 50.7
PVC+ire resistant paint 50.0
AL+fire resistant paint 50.6
SUS+ire resistant paint 50.8

Table 5. Experimental results of flammability
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g¢l7] 9xE FRP, AL, 2EIQ8A ~Yo) v)<s=3t 7t
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Flaming modeol4] PVC= SUSE.TH 7.84), 6.3u] o]
SAEg oy, viEAQl AL, PVCIA Y] Hhd7)aA

FRP+fire PVC+ire AL+fire SUS+fire
. Classification resistant resistant resistant resistant
Test items paint paint paint paint
V-0 V-1 V-2 results results results results
first(t1) <10 <30 <30 0 0 0 0
afterflame (sec) second(t2) | <10 <30 <30 0 0 0 0
total(t1+12)| <50 | <250 | <250 0 0 0 0
afterglow time for each individual
specimen after the second flame - - - 0 0 0 0
application(t3)
afterflame plus afterglow time for
each individual specimen after the | =30 <60 <60 0 0 0 0
second flame application(t2+t3)
afterflame or afterglow of any NO | NO | NO NO NO NO NO
specimen up to holding clamp
Coqon indicator ignited by flaming NO NO i NO NO NO NO
particles or drops
Table 6. Experimental results of specific optical density of smoke
Flaming mode Non-Flaming mode
Experimental materials Dm Dm Maximum Dm Dm Maximum
(1.5 min) (4.0 min) smoke density (1.5 min) (4.0 min) smoke density
’ ’ (Dm(corr)) ’ ) (Dm(corr))
FRP+fire resistant paint 6.5 21 48 4.8 39 40
PVCifire resistant paint 82 226 338 23 128 241
AlL+fire resistant paint 17 26 50 6.0 17 43
SUS+fire resistant paint 24 14 43 1.6 12 38
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Table 7. Combustion gases concentration for each material (f,)
Gases (g/m?)
CO, CO HCl S0, NOx HCN HBr HF
Experimental materials
FRP+fire resistant paint 1,438 21.6 0.38 0.66 4.68 0.45 N.D* N.D*
PVC+fire resistant paint 1,170 42 1.13 45 5.0 0.73 N.D* N.D*
AL+fire resistant paint 884 6.96 0.12 0.83 3.14 0.49 N.D* N.D#*
SUS+fire resistant paint 1,097 122 0.09 0.45 3.38 0.17 N.D* N.D*
*N.D : Not detected
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HH, 14OEH ‘{’%‘O] %’%‘ 6}’9\1‘4’ i=1 fxl fx2 fx3 fxn
714 £ BA7IETE 308 xEA AAFsE(gm?
46 Sk~ A ° o= e
Cg: FTIR spectrometer®] ¥ /4712 (g/m?)

ISO 5659-2 A71LAR] WA AFA ] HAE
25 kW/m*S 718t 2l ElE d4 7k~ FTIR(Fourier
Transform Infrared) spectrometerS ARE-8la] EA{gk =
A7k A JAFIE Table 79 VFERH AT

Table 79] 5247t A PAFE Table 89| Z+ B4 7}
2Fe 30% =EAQ XAFFE(f)E o]43le] 4
@l 28] A" EAXFR)E Table 99 VERATH

Table 8. Toxicity concentration fatal to man at 30 minutes
exposure time (f,)

Gases Concentration (g/m?)
CO, 14,000

CO 280

NOX 7.6

SO, 53

HCl 15

HCN 11

HBr 29

HF 49
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Table 9. Toxicity index of combustion gases concentration conducted with burning for each material

Gases Toxicity
CO, CcO HCl SO, NOx HCN HBr HF index
Experimental materials (R)
FRP+fire resistant paint 0.103 | 0.077 | 038 0012 | 0.616 | 0.041 - - 0.87
PVC+fire resistant paint 0.04 0.150 0.075 | 0.085 | 0.655 | 0.066 - - 1.12
AL+fire resistant paint 0.063 | 0.025 0.008 | 0.016 | 0413 | 0.044 - - 0.57
SUS+fire resistant paint 0.078 | 0.043 0006 | 0009 | 0444 | 0.016 - - 0.60
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