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1. Scope apparatus. (However, it is important to realize the limitations

1.1 This test methdd covers the determination of the S€ton interpreting such information.)
minimum pressure at which a monopropellant ignites in th
vapor phase. . . o

1.2 This standard should be used to measure and describe 3-1 In vapor-air mixtures the minimum spark-ignition en-
the properties of materialgroductsor assemblies in response €9y has been very helpful in evaluating fuels, both for
to heat and flame under controlled laboratory conditions angP€rformance and for handling characteristics. The technique
should not be used to describe or appraise the fire hazard ofeported herein is usc_eful for evaluating a similar characteristic
fire risk of materialsproducts,or assemblies under actual fire fOr monopropellants in the vapor phase. For monopropellants
conditions. Howeverresults of this test may be used as that ignite ea;u_ly at normal pre§§ure,that is, very glose to 1 atm,
elements of a fire risk assessment which takes into account 4ff¢ usual minimum spark-ignition energy techniques can be

of the factors which are pertinent to an assessment of the fif§mployed. It has been found, however, that most useful
hazard of a particular end use. monopropellants will not ignite in the vapor phase at a pressure

1.3 This standard does not purport to address all of the©f 1 atm. At the higher pressures necessary to obtain ignition,
safety concerns, if any, associated with its use. It is th&xperimental difficulties are experienced with electric spark.
responsibility of the user of this standard to establish appro-FOr €xample, the high voltages required to jump the spark gap
priate safety and health practices and determine the applicad'€ difficult to handle in this type of system.

. Significance and Use

bility of regulatory limitations prior to use. 3.2 Atechnique has, therefore, been partially developed to
determine the minimum pressure for vapor-phase ignition. This
2. Summary of Test Method technique involves the electrical fusion of small wires. In

2.1 The minimum pressure for vapor-phase ignition is aPractice the experimental evaluation of energy is somewhat
limiting measure of what is conceived to be a fundamentaflificult; however, a useful quantity, the minimum pressure at
monopropellant property, the minimum ignition energy. TheWhich ignition can be obtained with a fixed energy, can be
minimum pressure for vapor-phase ignition is that pressuréeadily determined. The significance of this quantity can be
below which it is impossible to ignite a monopropellant vaporbPetter understood by reference to Fig. 1 where the minimum
with a fixed quantity of energy applied in a well-defined SPark-ignition energy for)-pentane—al_r is 'plotted as afqnctlon
manner. It is expected that, by employing greater quantities Pf the_ total pressure. Thls_ curve, which is representative of all
energy or applying them in somewhat different fashionshe air-fuel mixtures studied, is employed because no compa-
ignition may be obtained at lower pressures. However, théable data are available for monopropellants. The monopropel-
quantity obtained using the procedure described in Section Bnts already studied behave in the same manner. For acetylene
gives useful relative values which are for most practica/@t 100°C and 0.07 J, a minimum pressure of 3.5 atm was
purposes a minimum pressure for vapor-phase ignition. Thebtained in a small 38-mm diameter cylindrical bomb, and 2.2
principal advantage of this test is the small quantity (only a fewAtM in @ larger 76-mm diameter spherical bomb. Instead of
millilitres) of sample required, the simple apparatus in whichebtaining a curve similar to that shown in Fig. 1, which would

the experiment can be performed, and the versatility of thd€ desirable, only one point was obtained, namely the pressure
at a fixed ignition energy. The temperature is always a variable
and must be specified.
1 This test method is under the jurisdiction of ASTM Committee F-7 on
Aerospace Industry Methods and is the direct responsibility of Subcommittee4 A r
F07.02 on Propellant Technology. ’ ppa. atus . .
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