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Development of Radiation Heat Shield of Monopropellant Thruster

for Spacecraft
Kyun-Ho Lee*, Myoung-Jong Yu**, Su-Kyum Kim** and Joon-Min Choi**

ABSTRACT

An 1 Ibf of NASA standard monopropellant thruster, MRE-1, is used for KOMPSAT
(Korea Multi-Purpose Satellite) which is launched in 2006 and provides reliable and
cost-effective means for attitude and maneuvering control system. The monopropellant
thruster obtains required thrust by thermal decomposition process of propellant
through catalyst bed. During firing, the decomposition plays a role of a heat source
that may occur an excessive radiation heat transfer to peripheral structures and
electronics in relatively low temperature condition.

Therefore, the radiation heat shield is needed to prevent the critical radiative heat
exchange between thruster and satellite during firing. This paper summarizes an
overall development process of radiation heat shield from the design engineering up
to the manufacturing.
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Fig. 1. Configuration of DTM
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Fig. 2. Configuration of Thruster Heat Shield
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Table 2. Structure Analysis Result

Results

Mass (g) 2.44
Fundamental Freq. (Hz) 299.6
Acceleration (g.'s) 116.42

X-Dir. 0.012

Max. Displacement (mm) Y-Dir. 0.139
Z-Dir. 0.139

X-Dir. 2.673

Min. Distance from N (mm) Y-Dir. 2.546
Z-Dir. 2.546

M.S. (Displacement) 3.86

X-Dir. 171

Max. Stress (MPa) Y-Dir. 185.5
Z-Dir. 164.8

M.S. (Yield Stress) 0.29

(a) Displacement of S from N
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Fig. 5. Structural Behavior of Shield End Lip
(S) under Y-Dir. Acceleration
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Fig. 7. Thermal Analysis Result
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Fig. 9. Developed Radiation Heat Shield

Fig. 10. Final Assembly with DTM
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Fig. 11. In-orbit Temperature of Thruster Valve

during Hot Firing Condition
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