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Ignition and Combustion of Polymer-Spheres in

High Temperature Atmosphere

Satoshi OKAJIMA, Shuji YAMAGUCHI and Kazutoshi ABE

Abstract

The experiment was carried out, using spherically shaped polymers in rang-
ing from 3 to 10 mm in diameter and using method to expose suddenly the poly-
mers to high temperature environment. The behavior of the polymers until they
are ignited was observed by taking direct photographs with a 16-mm movie
camera, and their mass reductions with time during combustion were measured
by the physical balance.

Their results were analyzed to examine the fundamental properties of poly-
mers such as mean ignition delay and mass reduction rate.

Consequently, we can recognize following facts;

(1) Increases in ambient temperature and/or polymer diameter continue to
decrease the mean ignition delay.  (2) The mean ignition delay can be represented
by Arrhenius’ formula and apparent activation cnergies are obtained from these
conditions.  (3) The change of mass reduction of polymer against time from igni-
tion holds the linear relationship during combustion, it is possible to obtain the
value of the mcan mass burning rate.
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Fig. 1 Sketch of the experimental apparatus.
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Fig. 2 Temperature profile over the vertical center axis of electric furnace.
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Fig. 3 Behavior of polymers before ignition in ambient temgerature at 700°C.
(a) polyacetal, (b) polyvinylchloride; (c) 6,6 nylon, frame interval, 4.0 sec.
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Fig. 4 Behavior of polymers burning in amblent temgerature at 700°C.
' (a) 6,6 nylon, (b) polyacetal, frame interval, 0.25 sec.
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Fig. 5 Mean ignition delay vs ambient

temgperature.
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Fig. 7 Frequency of ignition of polyacetal in ambient temperature at 760°C.
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Table 1 Average, standard deviation and
coefficient of variation of poly-
ethylene ranging from 550 to

700°C in ambient temperature.
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Fig. 9 Center temperature of polyacetal before
ignition.

Fig. 10 Mass reduction rate of polyacetal vs time

from ignition in ambient temperature at
700°C.
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