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Evolution of Train Car Ceilings
- Fire Prevention Measures and Ceiling Material —

In consequence of afirethat occurred at a section of the
municipal subway line of Taegu, South Koreain February
2003, measures more gringent than in the past have been
introduced in Jgpan to prevent ralroad fires Concretdy,
part of interpretation criteria for rdevant technicd gandards
has been revised. Regarding train cars, the revison, that
began to be applied to newly manufactured cars in January
this year, is to effect: (1) the improved firgproofing of
compartment cdling materids (2) the securing of fireresk
stions (3) the improvement of dgns and (4) the
upgrading of equipment for oneman trains This essay
di scusses compartment ceiling materidsin this context.

Requirementsfor Cdling Maerids

Though various maerids ae used for train cars
regulation has been tightened only with regard to celing
materids ~ This is because the cdling is of spedd
importance in preventing the spread of firg in view of the
tendency of flameto blazein an upward direction.

The tightened regulation gpplies to passenger cars for
subway, Shinkansen (bullet train) and ather lines, as wdl as
to guideral sysem ralroads in case they incorporate
underground section(s) and/or long tunnd(9).

Also, the regulation gpplies nat only to the horizonta
part of a caling, but toitsindined part(s) that may mdt and
drip while burning; and pat of equipment inddled on the
ceiling.

Dedrably, only those maeids which are highly
resgant to fire should be usad for calings Use of
materids tha may hdp soread a fire (eg. those which
continue to burn for a while after mdting and dripping)
should be avaided. The regulation has introduced the
following mandatory checks for fireproofing:

(1) Resiganceto Mdting and Dripping

In the framework of the exiging combudtibility tes of a
materid for train cars (cdled the combudihility tegt), the
materid’s resdance to mdting and dripping mugt be
checked. Spedficdly, the surface of the materid mugt
remain smoath after combugtion.

Tablel
Reference Vadues for udgment on Burning Resi gance
Tota calorific valug Ignition time Maximum heat rate
MY ] [second] [kW/ ]
8orless -
More than 8 and 300 or less
60 or more
30 or less
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(2) Burning Resstance

During a combudtihility test usng a cone caorimeter
(as spedfied in 1SO 5660-1), the reference vdues for
judgment on burning resstance, shown in Table 1, may not
be exceeded.

There are no redritions on teding organization.
Resuits on the above chedks dong with ather tegt reauits,
can be contralled using the same tes number by making
these checks a a tesing organization respongble for the
conventiond combudtibility test.  As reference vaues for
buning resdance the equivdent vdues for
semi-incombudible building materids may be used. In
such a case however, cdling materids mugst ill be
subjected to the above-mentioned combudibility test
(induding a check on res ganceto mdting and dripping).

Adtivitiesto Conform tothe New Sandard

The new dandard has dready been goplied to the
manufacture of vehides Adivities to conform to the
standard are described bd ow.

- Cdling InddePand

Various materids are used for cdling indde pands,
depending on cdling desgn.  Among these materids are
meamine laminated duminum pands and othe fadng
pands compodte pands and thermohardening FRP
Materids meding the new gandard have dready been
devdopad in dl thee categories  Accordingly, the
conventiond ceiling design need nat be changed in vehide
manufacture  The caarific vaue for a cdling indde pand
can be minimized through the comhbined use of a metd
materid and afadng (eg. pant).

- Huorescent Light Cover

A fluorescent light is dedgned dther as a direct o
indiret light, or one provided with globes.  In conseguence
of the revison of the gandard, the use of direct lights is
becoming widespread for commuter trains  Regarding
materids for globes seps commonly taken a present
indude measures to prevent the scattering of broken pieces,
and theadoption of glassthat measthe new sandard.
- Aiir Conditioner Air Outlet

Before the revidon, extruded resn materids were
increadngly used for this part to prevent dew condensation.
However, the pressit choice is between metd or
thermohardening FRP.

Expedtationsfor Materids

In many cases, it has become necessary to develop and
use a new, more fireresgant materid, because a



conventiond materid does not medt the revised dandard.
Also, the chaice of materid manufacturers or mdders, as
well as that of thar producdts, has become narrower than
before due to the neaed to meet the gandard, which has
resulted in higher materid cods  Therefore, we hope that
lower-priced products will be devel oped in conseguence of a
future increase in the vdume of fireproof maerids used.
Sincethe celing exerts ahigh influence on avehide’s center
of gravity, there are some cases in which the use of lighter
resn materidsisdesrable  Accordingly, we dso hopethat
more materids up to the dandard will be devdoped
regarding nat only FRP but adso milky maerids for
fluorescent light globes, extruded materidsfor air outlets etc.

Future Task

The revisad gandard has resulted in the improved
combugtion resgance of materids for train car cdlings.
We as a vehide manufacturer hope to contribute to
improving the safety of ceilings by devd oping materidsthat
give only andl vaumes of toxic gas and smnoke during
combugtion, as well as gppropriate firgproof barrier designs;
and thereby meet the expectati ons of railway companies.



