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A Study on the Fire Safety of a Hybrid Composite Train Carbody
Jung-Seok Kim™, Duk-Hee Lee’, Woo-Sung Jung’, Sea-Hyun Cho™

ABSTRACT

This paper explains fire safety tests of a hybrid composite train carbody with carbon/epoxy sandwich
bodyshell and stainless steel underframe. In this study, a large scale mock-up was used to evaluate the fire
safety of the composite train carbody. The test was conducted to the bare composite carbody mock-up
without interior facilities and the fully equipped one. The fire propagation and temperature distribution of the
carbon/epoxy bodyshell and the glass phenol interior panels was evaluated under the real fire accident
scenario. The test scenario was based on the DaeGu subway fire accident. From the tests, both the surface
temperature of the interiors and the composite bodyshell were lower than the ignition temperature. In
addition, the fire spread along the surface of the interiors and bodyshell was not occurred.
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(a) ICE train with composite cab (b) Composite interiors.
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Fig. 1 Composite applications in railway vehicle.
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Fig. 2 The bumed train carbody after Daegu subway

accident.
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Fig. 3 Cross sectional view of the composite carbody for
Korean tilting train.

Fig. 4 Test carbody for the fire safety evaluation.
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< Wire frame to fix the thermocouples
4500mm

w : thermocouple installed on the carbody surface
a: thermocouple placed inner space of the carbody
¢ : thermocouple installed on the ceiling

Fig. 5 Test carbody for the fire safety evaluation.
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Wire frame to fix the thermocouples

w : thermocouple installed on the carbody surface
a: thermocouple placed inner space of the carbody
¢ : thermocouple installed on the ceiling

f : thermocouple placed installed on the floor

Fig. 6 Test carbody for the fire safety evaluation.
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Table 1 Measuring items for the fire tests.
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Table 2 The large scale fire test result for the composite
carbody without interior parts.
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Table 3 Temperature distribution obtained from the fire test
of the composite carbody without interiors.

tempeGrgtSure Surface temperature
Inside Wall Ceiling
al 597 W1 70.4 C1 66.7
a2 546.9 W2 77.4 C2 69.9
a3 511.7 W3 65.5 C3 131.7
a4 507.5 W4 156.3
ab 582.2 W5 66.8
ab 591.4 W6 71.2
a7 601.4
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Table 5 Temperature distribution obtained from the fire test
of the composite carbody with interiors.
Gas Surface temperature
temperature
Inside Wall Ceiling Floor
al 633.4 W1 1194 C1 191.2 F1 121.0
az2 544.2 w2 111.8 C2 307.2 F2 145.3
Fig. 7 Inside of the tested composite carbody. a3  561.8 W3 548 C3 216.6
a4 780.8 W4 307.2
Table 4 The large scale fire test result for the composite ab 707.6 W5 142.6
carbody with interior parts. a6 702.8 W6 106.6
PERE wls 20z 73 a7  605.4 W7 105.4
a8  657.1
a9  692.8
al0 4474
all 408.3
al2 506.4
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