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Performance of a Throttleable Solid Propellant Microthruster Using Laser Heating
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Abstract: This paper describes the performance evaluation of a 0.1-N class combustion-controlleable solid propellant
microthrutster using laser heating. Conventional solid propellant thrusters are relatively compact and reliable because the
thrusters require no tanks nor valves and never induces propellant leakage. On the other hand, interruption and restart of
thrust production is difficult because the combustion is autonomously sustained once the propellant is ignited. Therefore,
solid propellant thrusters have never been applied to orbit maintenance or attitude control. Hence, we have developed the
solid propellants in which combustion is sustained only while external heat was supplied to burning surface, and proposed
a throttleable solid propellant microthruster using semiconductor laser as a heat source. In our previous study, in a prototyped
0.1-N class thruster, a laser head was moved by a linear traverser such that laser beam followed the regressing burning
surface. The thruster interrupted and restarted thrust production by switching laser. However, the use of linear traverser
increases thruster weight. Hence, we redesigned a 0.1-N class prototype, in which the relative distance between the window
and the burning surface is constantly kept at 4 mm. Thrust measurement showed that the prototyped microthruster

successfully yields average thrust 0.2 N, Isp of 70.3 s, ignition delay of 0.9 s.
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Throat cross section A;, mm? 0.79
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Table 2 Laser transmittance of window after thruster firing test.

Condition Transmittance, %
Without spring and extended window 39.2
With spring and extended window 66.9
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