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SUMMAHYi

Samples, of rubbe r- cut from a, used motor tyre have been exposed to

thermal radiation in order to ezand.ns the behaviour of this type of

material and in particular to determine the lowest intensity of

radiatiOll! at which it would ignite. The results show rubber is perhaps

somewhat more .difficult to ignite than a common species. of' softwood.
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THE IGNITION, OF MarOH TIRE SAMPLES

by

H. Wraight.

Introduatiom

Large stocks: of motor tyres might be expected to present a fire haaaz-d;

by igniting due to therms.'l radiation from a fire already burning nearbyo

Littieor no information could be found -on the behaviour of tyres (or

indeed any kind -of rubber) on exposure to radiant heat. It was decided

to ·carry out some ignition experiments; on specimens cut from a used tyre.

and this note describes. these andCcompares them with similar experimental

results for a common species. of woo~

Experimental Procedure

The specimens were <rot from both the tread and sidewall of a 2-ply,

5-20-1 4 size., tubeless., used motor tyre which had. been made by one of the

ms..jor tyre manufamturers. They were all approximately 60 mm square, and.

6 mm thick.

The specimens, either sidewall or tread, were mounted in turn vertically

SO as to receive radiation' from a vertical 0.3 metre square gas-fired radiant

panel and the times to ignition recorded. Generally, four specimens were

tested at each lev.el of radiation intensity and the mean value of the times

to ignition taken.

S,pemimens were tested for both spontaneous and pilot ignition. The

pilot flame was produced by burni:ng town gas at a downward pointing 0.5 mm

diamreter nozzle: situated 13 mm above the top edge of the specimen and slightly

in front of it so that the flame was in the rising stream of gaseous

decomposition products. The gas flow to the nozzle was adjusted to give Ql

flame length as. close to 13 nun. as possible.

The. experimental results. are pl!otted to show variation of time to

ignitio!l With intensity in Fig 1 for spontaneous ignition and in Fig 2 for

pilot ignition. Horizontal lines are drawn at the level corresponding to

thees.timated minimum intensity at which the specimens are likely to ignite.



Results and d.iscus5ion

Some results for the wood

The minimum intensities, for ignition are given below, in Table, 1 with
1

for European Whitewood.

and 2. and show a. tendency for it to igIJite sooner than

cor-z-espcndf.ng figures

are pl.otted in Figs

the, tyre rubbez-,

Tamla 1

Minimum intensity - W/cm2

Type of igIJition Ty:re European
rubber Whitewood

Spontaneous 4.0 5.2:

Pilot 1.65 1.6 '

While the specimens were being exposed to radiation no melting of the

zubbezr was; obaezved at ,any stage prior to either spontaneous or pilot

igIJition. During; the spontaneous igIJition experiment s the specimens started!

to crumble well before igIJitionoccurred, the carbon black filling in the

tyre rubber glowed in places and fell away from the exposed surface of the

speci.men.

There is evidence of a difference in behaviour between apecdmens cut

from the 5idewall and the tread of the tyre, but not enough material was

available to 'confirm this.

Some relevant physi!3B.l properties of the tyre rubber are given in ,

Table 2- below, and for compa:r:i.son cor-reepondd.ng values for some softwood and

plain rubber are also given.
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Table, 2

Density, Thermal Specific HeatCondu.ctivity
Mate riaiIL -p- -K- -c- <r>

dcm3 -1 -1 degC-1 J g-l dege-1J cm s

Tyre, Sidewal 1 .2 3.1, x 10-3 1 .5 5.6 x 10-3
-

Rubber

'Ilrea.<i 1 .2 3.6 :xc 10-3 1.5 6.5 :xc 10-3

European Whitewooc 0.46 1.2 x 10-3 1.4 0.8 x. 10-3
..'

Plain Rubber c.1.5 1.5 x 10-3 1 .1 to 2.0 2.5 to 4.5 :xc 10-3

The values for the thermal conductivity and specific heat for the tyre:

rubber were supplied by the manufacturer who stated that they can only be taken

as rough working values, and could probably be reduced by about 10 per cent to

allow for the presence of cords. in the tyre fabric. The values for the wood:

are those,used in,earlier work1 on ignition by radiation, and those for rubber

were taken from tables2 of physical and chemical constants.

The value: of KpO for the tyre rubber is much higher than the corresponding

value for woo&, due to higher values for both thermal conductivity and density.

It is also higher than the value for plain rubber although the yalues of

K, f and. 0 are. here very apprOximate, as there are a number of different kinds

of "plai!!." rubber. Nevertheless, the higher value of Kfc for the tyre. rub~er

would result i!lll longer times to ignition and this was in general found to be

so in the .experiments.

Conclusions

On exposure to radiation samples of tyre rubber tended to take longer than

wood! to ignite. owing to their greater conductivity. The minimum radiation

intensity likely to cause, ignition is similar for both wood and tyre rubber

particularly for pilot ignitio::r. The absence of any tendency for the rubber

to melt, at least before ignition occurs', is a. decided advantage should fira

develop 010_ to a stack of tyrea. It would appear that the behaviour of
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the rubber in tyres on exposure. to heat; iSQ-oIlsiderably infmence<i by the

quarrtdty of carbon black filling incorporated in the tyre during manufacture.

The. carbon might well be expected to retard or prevent melting of the rubber.
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