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B Ao M= 552 A-743F= 2k 2~E(Fiber Reinforced Plastic, FRP), Z&] 2~E](Polystylene, PS), Z&]7lH 0| E
(Polycarbonate, PC), &&]3Z =4 3(Polypropylene, PP), Z&]3}H]'d(Polyvinyl chloride, PVC) & ZZ=2]7]E|(Cone
calorimeter, 1SO 5660)% ©]&3}o] A4S AlFSATE 1 A PVCE-E AN DWEE(HRR )] 44.65 kW/m?, Z T
B ELARAMARHE)©] 3097 kWm'2 71 Sl UERZAL, PSS HRRpw 77344 kW/m', MARHEE 399.14
kW' .2 71 A vl JakslerAo] B #(COmen) T2 PCAT PST] A1) 38802 71 Bo] LAY
3R, W E o] S AY(COumean) 2] 87 LAY -2 PST} PPO] U 4.88H] 2 717 o] HAYSISITh = PST
b2 ZetagHo A71A5RG3SPD 7 74.81%~95.99% ZHA3FA T, A71ARGHSG)E 76%~300%, 717+ =(SI)
£ 917.73%~9607.57% S7F5ted 7198 80] Ethe= AS & & ATk wEkA pSe EF SHAAY 7] SH
BT AVIE Qg 1B HEe] fEde] 7MY E%eS €Ut

ABSTRACT

In this study, the combustibility of five types of plastic plates, fiber reinforced plastic (FRP), polystyrene (PS),
polycarbonate (PC), polypropylene (PP), and polyvinyl chloride (PVC), were tested using a cone calorimeter (ISO 5660).
The PVC plate showed a 44.65 kW/m® lower peak heat release rate (HRR) and a 30.97 kW/m’® lower maximum average
rate of heat emission than the other four types of plastics, whereas the PS plate showed a 773.44 kW/m® higher peak HRR
and 399.14 kW/m® higher maximum average rate of heat emission. The PC plate and PS plate showed the highest HRR
by a maximum of 3.88 times in COen yields, while the PS pate and PP plate showed the highest HRR by a maximum
4.88 times in COnmean yields. In addition, the smoke performance index (SPI) of the PS plate decreased by 74.81%~
95.99%; the smoke growth index (SGI) increased to 76%~300%; the smoke intensity (SI) also increased to 917.73% —~
9607.57%, and the danger of smoke increased. The PS plate was found to have the highest risk of life damage due to
smoke on the thermal and smoke sides.
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3], 7= SHAEAY B ARl flolA Al Z vl

stA Al shst 2o HIGA(thEw) AP e
71, 54, 72, WAl So2 deA vk Hgd 93 8l
of gk sk dali= Fsiate] oF 75~80%7}F SFHell A
EEE7| RO 7|9 =4 71T S A4 Aol
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(Carbon monoxide, CO), HCN ¥ A=A = 4H 7120l
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EZE2RIAe] st Aoz Ko JoZE wlg XHH
el Aoz RAFHYTD, COE= Carboxyhemoglobin (COHb)2-
FAgo 2N A4AF(Hypoxia)S Y2713 Oxyhemoglobin
°of slglE dovle Aoz dA UdP. cox= COMH
A Al S, CO8 =7 5% o8]l 735 CORtE
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23 Z2 9 38H]d(Polyvinyl Chloride, PVC)2] 5 /2] &
2gE A3 IS0 56609 7150 wE} EZEan|
E](Cone Calorimeter) & AHg-3Fe] &5 AL ol g A4
EAoR f3l7ts F AV1HA A 55 A3 =5
Chung®] #2101 ¢]31 ¢17] 41 %% 4(Smoke performance
index, SPI), $17]%7A]4%(Smoke growth index, SGI), 91717
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2.1 Alsit|z

FRPZ-2 2] 7-748}Z2}2~El(Glass fiber reinforced plastic,
GFRP)2.Z 8] A BAN(30-50%), EX3} Z]d=H=
TAQ27-57%), 2HHZ 5 WA A(Benzoyl Peroxide, B.P.O.)
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Table 1. The Combustion Properties of Plastic at 50 kW/m* Radiant Heat
b . c d
Samples T © I({lgl&j;e rkmz)T ”(2; (rvélerSZ) (sz/Rmz)
FRP Plate 31 110.31, 105 62.22 735.1
PS Plate 19 773.44, 100 399.14 2767.1
PC Plate 49 243.33, 125 96.62 1700.7
PP Plate 20 513.97, 95 21591 507.8
PVC Plate 196 44.65, 755 30.97 2198.9
Samples COumean (%) COomean (%) SPRyea’ (g/s) at Time (s) SEA" (m%kg)
FRP Plate 0.0042 0.0458 0.089 at 35 449.84
PS Plate 0.0076 0.2239 0.331 at 75 1169.16
PC Plate 0.0093 0.1686 0.215 at 105 612.37
PP Plate 0.0024 0.1906 0.079 at 70 212.37
PVC Plate 0.0051 0.0494 0.137 at 65 155.22

*Time To Ignition; ®Peak Heat Release Rate; “Maximum Average Rate of Heat Emission; Total Smoke Release; ‘Smoke Production

Rate; fSpeciﬁc Extinction Area
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Figure 1. Heat release rate curves of plastic at 50 kW/m? radiant
heat.
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Figure 2. Carbon monoxide (%) curves of plastic at 50 kW/m®
radiant heat.

18 FRP plate
— — PS5 plate
16 =+ = PCplate
g ia 4 £ 1 |==—— PP plate
,,,,,,,,, PVC plate
]
12
TE
£ 1
=
0.3
£
8 06
0.4 A
0.2 . PR
o T
] 1600 2000

Time (s)

Figure 3. Carbon dioxide (%) curves of plastic at 50 kW/m?
radiant heat.
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Figure 4. Smoke production rate curves of plastic at 50 kW/m’
radiant heat.
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Figure 5. The residues of plastic after combustion.

o] gAY EH e B4 =3 A7) Y=
g ol sk Zﬂo 011’% ot metA B ATolMe &
g2y o] 917] oHHA-S Chung?l WA Aol &3l 417
452 4(Smoke performance index, SPHE T3} T} SPI=
TTIE SPRyx® Uit #H2= A o|H T} Figure 49} Table 2
of LR nle} ZHo] pPSTHE SPIFLO] 57.40 s/m’ O & THE 4

Ze}2glol H]3) 74.81%~95.99% 7rAsle] AA7]HA
gol 71 Hth= AL & 7 YTk SPIE Teke A2 o

A7 1@l #3 A 73

Table 2. Smoke Performance Index, Smoke Growth Index and
Smoke Intensity of plastic at 50 kW/m® External Heat

Flux

Samples 2SPI . 2SGI , SI

(s° / m’) (m” / s%) MW / kg)
FRP Plate 348.31 0.0025 27989.04
PS Plate 57.40 0.0044 466658.52
PC Plate 22791 0.0020 59167.19
PP Plate 253.16 0.0011 45852.81
PVC Plate 1430.66 0.0021 4807.16
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