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A Study on the Fire Risk of Car Interior Materials
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ABSTRACT

In this study, we have performed several tests for composite plastic materials to be applied on inte-
rior materials of a vehicle to identify their combustion characteristics using cone calorimeter, smoke
density chamber and toxicity index chamber. We have prepared a total of 12 samples for 4 major parts
of a vehicle wherein each major part has 3 different materials. The results of cone calorimeter test
showed ignition time of PVC sheet and PVC leather were 2s. The 8 samples showed under less than
10s of ignition time. The sample comprising Nylon and PE had the biggest maximum heat release
rate of 635 kW/m% The sample comprising Rubber showed the smallest maximum heat release rate
but with the biggest total heat release. The results of smoke density chamber test showed the sample
that is made up with Rubber had the biggest specific optical smoke density. The sample comprising
PVC leather and PUR showed the biggest VOF4 which enables the initial smoke production. The
results of toxicity index test showed that all samples contained carbon dioxide content exceeding its
lethal concentration. The sample comprising PVC showed high content of hydrogen chloride and
hydrogen bromide. The PVC sheet showed the biggest toxicity index calculated by using lethal con-
centration and test results. Toxicity index of all sample wes over 1.
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Table 1. Car Interior Materials Specimen Descriptions

Samples Symbols Components Thickness (mm) Density (kg/m®)
Al Rubber 6 1,498.72
Auxiliary Mat A2 PE + PVC 6 1,463.92
A3 PVC 6 1,576.57
Bl PA + PE 6 1,164.39
Floor Mat B2 Nylon + PE 6 1,021.38
B3 Nylon + PE + EVA 6 1,110.63
Cl1 PET + Paper 8 143.29
Headlining C2 PE + PUR 8 159.39
C3 PA + PUR 8 168.79
D1 Fabric + PUR 8 63.19
Seat D2 PVC sheet + PUR 8 69.97
D3 PVC leather + PUR 8 72.67
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Table 2. Results of Cone Calorimeter Test

Samples TTI pk. HR2R Duration time 0V6231’ pk. THR (MJ/m’) MARH;E

(s) (kW/m?) HRR 200 kW/m" (s) @ 5 min @ 10 min (kW/m”)
Al 8 232.5 175 55.3 81.1 191.2
A2 9 363.8 55 26.7 32.0 198.1
A3 24 241.0 60 319 36.1 158.6
B1 14 496.3 40 22.8 23.9 267.1
B2 27 635.4 30 30.8 37.1 241.3
B3 24 585.8 40 26.4 26.6 268.2
C1 6 456.3 50 26.7 28.7 269.9
C2 5 394.2 65 29.9 30.8 289.8
C3 7 408.6 70 29.4 329 268.1
D1 2 478.8 25 13.9 14.1 226.3
D2 2 352.5 35 15.2 15.7 223.1
D3 2 350.5 20 11.7 11.9 229.5
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Figure 1. Inverse of time to ignition.
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Figure 2. Heat release rate of sample Al and B2.
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Figure 3. Peak heat release rate.
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Table 3. Results of Smoke Density Chamber Test

Samples Dm VOF4

Al 924 652

A2 610 698

A3 728 680

Bl 599 327

B2 300 170

B3 348 539
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Figure 6. Maximum smoke density and VOF4.
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Samples CO, CcO HCHO HCI CH,CHCN NO, | C¢HsOH HBr Toxicity Index
Al 167,785 1,946 34 67 67 235 168 67 4.6
A2 293,023 586 33 586 65 228 163 586 9.9
A3 34,146 1,980 34 239 34 239 205 239 4.8
Bl 667,001 6,951 35 0 140 176 176 0 10.2
B2 35,070 280 35 0 35 596 0 3.0
B3 33,948 272 34 0 34 596 0 29
Cl 418,498 579 32 0 64 225 0 5.5
C2 292,208 2,207 33 0 65 227 162 0 5.3
C3 311,572 2,354 33 0 65 342 162 0 5.5
D1 31,964 575 32 192 32 224 160 192 3.8
D2 457,286 2,392 35 633 70 246 176 633 12.6
D3 294,668 2,226 33 655 66 229 164 655 11.0
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