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1. Scope

1.1 This test method2 covers the determination of the
minimum pressure at which a monopropellant ignites in the
vapor phase.

1.2 This standard should be used to measure and describe
the properties of materials,products,or assemblies in response
to heat and flame under controlled laboratory conditions and
should not be used to describe or appraise the fire hazard or
fire risk of materials,products,or assemblies under actual fire
conditions. However, results of this test may be used as
elements of a fire risk assessment which takes into account all
of the factors which are pertinent to an assessment of the fire
hazard of a particular end use.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Summary of Test Method

2.1 The minimum pressure for vapor-phase ignition is a
limiting measure of what is conceived to be a fundamental
monopropellant property, the minimum ignition energy. The
minimum pressure for vapor-phase ignition is that pressure
below which it is impossible to ignite a monopropellant vapor
with a fixed quantity of energy applied in a well-defined
manner. It is expected that, by employing greater quantities of
energy or applying them in somewhat different fashions,
ignition may be obtained at lower pressures. However, the
quantity obtained using the procedure described in Section 5
gives useful relative values which are for most practical
purposes a minimum pressure for vapor-phase ignition. The
principal advantage of this test is the small quantity (only a few
millilitres) of sample required, the simple apparatus in which
the experiment can be performed, and the versatility of the

apparatus. (However, it is important to realize the limitations
set on interpreting such information.)

3. Significance and Use

3.1 In vapor-air mixtures the minimum spark-ignition en-
ergy has been very helpful in evaluating fuels, both for
performance and for handling characteristics. The technique
reported herein is useful for evaluating a similar characteristic
for monopropellants in the vapor phase. For monopropellants
that ignite easily at normal pressure, that is, very close to 1 atm,
the usual minimum spark-ignition energy techniques can be
employed. It has been found, however, that most useful
monopropellants will not ignite in the vapor phase at a pressure
of 1 atm. At the higher pressures necessary to obtain ignition,
experimental difficulties are experienced with electric spark.
For example, the high voltages required to jump the spark gap
are difficult to handle in this type of system.

3.2 A technique has, therefore, been partially developed to
determine the minimum pressure for vapor-phase ignition. This
technique involves the electrical fusion of small wires. In
practice the experimental evaluation of energy is somewhat
difficult; however, a useful quantity, the minimum pressure at
which ignition can be obtained with a fixed energy, can be
readily determined. The significance of this quantity can be
better understood by reference to Fig. 1 where the minimum
spark-ignition energy forn-pentane-air is plotted as a function
of the total pressure. This curve, which is representative of all
the air-fuel mixtures studied, is employed because no compa-
rable data are available for monopropellants. The monopropel-
lants already studied behave in the same manner. For acetylene
at 100°C and 0.07 J, a minimum pressure of 3.5 atm was
obtained in a small 38-mm diameter cylindrical bomb, and 2.2
atm in a larger 76-mm diameter spherical bomb. Instead of
obtaining a curve similar to that shown in Fig. 1, which would
be desirable, only one point was obtained, namely the pressure
at a fixed ignition energy. The temperature is always a variable
and must be specified.

4. Apparatus

4.1 Fig. 2 shows a schematic drawing of the apparatus used
for determining the ignition pressure limits of vapors by fused
wires (Note 1) at any temperature from 25 to 260 °C. The
apparatus shall consist of: (1) a thermostat-equipped stainless-
steel bomb into which the monopropellant vapor is placed, (2)
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