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Flame Quenching Performance of Polyurethane Foams
and Their Application for Explosion Protection

by T. Hayasar**

In this paper an evaluation of the flame quenching ability of plastic foam is given, with particular
reference to its use as flame arrester element. The material tested is polyurethane foam with cellular
structure of skeletal three-dimensional network consisting of a large number of interconnecting open
cells : less than 3 per cent of the total volume is occupied by the plastic network, the rest being
void. In the present work, average hole diameter of the cell is defined as 25.4/N (mm), where N is
the number of holes per 25.4 mm on the surface of the foam.

Experiments are carried out in an explosion tube of steel, 286 mm diameter and 2.2 m long, both
ends being closed with blank flanges. A foam under test can be mounted in the tube with variations
of the distance from the ignition source which is located at one end of the tube. Throughout the
experiments a 4.5 per cent by volume propane-air mixture is used. The pressure of the mixture
before ignition is either atmospheric or 3 psig.  For a given foam, the minimum thickness required
for quenching a flame propagating against the foam is determined by inches.

Even though there have been observed some thermal damages on foam surfaces by flame attack,
result of experiments shows fairly good agreement with the rule of thumb describing that the hole
diameter of arrester element must be smaller than half the quenching diameter of the explosive gas
mixture : with foams of average hole diameter of 1.3 mm or less, the minimum thickness for
quenching is only several inches for most flames under test, but with larger holes than 2.5 mm e{ren
a weak flame can pass through the foam of 1..8 m thick.

Through additional series of experiments, in which the explosion tube is filled with foam except
for rather small 1gn1t10n volume, it is found that the pressure generated is far less than that with
no foam, even when a flame has travelled through the cells of foams of larger hole diameter. This
result suggests that plastic foams may be used as a filler in some kinds of storage tanks in purpose

of preventing the development of explosions.
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Flame Quenching Performance of Polyurethane Foams and Their Application
for Explosion Protection

by T.Hayashi

Technical Note of the Research Institute of Industrial Safety

RIIS-TN-83-2, 1~11 (1983)

Flame quenching ability of polyurethane foams against stoichiometric propane-
air flames is studied in a 12-inch diameter explosion tube of 2.2 m long, with
particular reference to their use as flame arrester element. The average hole
diameter of cells of foam is varied between 1.2 and 3.2 mm. Even though there
have been observed some thermal damages of foam surfaces by flame attack,
result of experiments shows fairly good agreement with the rule of thumb
describing the limiting hole diameter of arrester element required for flame
quenching. This result suggests that plastic foams may be used as flame arrester
element which is subjected to neither repeated flame attack nor sustained flames.
(2 tables, 2 photographs, 7 figures and 10 references)



