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Abstract

performed aboard SJ-10 satellite of China. and the effects of oxygen concentration and ambient

Ignition experiments of thermally-thick PMMA plates in microgravity have been

pressure on ignition processes were investigated. It is found that. all the fuels can be ignited under
the present experimental conditions. A steady-spread and self-sustained flame is formed at high
oxygen concentration, while at lower oxygen concentration the flame cannot be self-sustained and will
extinguish ultimately. The flame is formed instantancously when the pyrolysis gas is ignited. showing
an explosive characteristic at the moment of ignition. When the igniter is cnergized repeatedly,
PMMA plates can also be ignited in all of the tests. However. after the igniter is powered off, the
fame cannot be self-sustained. A large amount of luminous particles are released and migrated
with gas flow during the process of flame formation, which indicates the risk of igniting surrounding
combustible materials. After the material is ignited, the Hame spreads opposing the gas flow, i.e., only
opposed-spread flame is formed.
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Fig. 1 Schematic of the test sample
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Table 1 Test conditions for the microgravity
experiments
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Fig. 2 Images of PMMA sample ignition at various oxygen concentrations (p=101 kPa, Vg =9 cm-s™ )
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Fig. 3 Chamber pressure as a function of time (It is recorded initiaily from the beginning of the experiment)
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Fig. 4 Images of PMMA sample ignition when the igniter was
repeatedly energized (p=101kPa, p(02)=35%, Vz=9 cm-s~1)
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