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Structural Analysis of Thruster Heat Shield
for Satellite Propulsion System
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Abstract

MRE-1 dual thruster module(DTM) which will be installed to the present under development
KOMPSAT(Korea Multi-Purpose Satellite) can provide reliable and cost-effective means of propulsive
control for attitude and maneuvering control system. Thruster heat shield, one of the main components
of DTM, is designed to intercept the radiative heat exchange between thruster and satellite during
firing. The inside diameter of the current configuration will be decreased a little compared with that of
the previous one due to manufacturing method change. Therefore, the possibility of interference between
thruster and heat shield due to configuration change is investigated through structural analysis and their
results are described in this paper.
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Fig. 1 Configuration of DTM
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Fig. 2 Configuration of Thruster Heat Shield
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Fig. 3 Thruster & Heat Shields Assembly
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Fig. 4 Expected Interference Points between
Shields and Nozzle
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Table 1 Material Properties of Heat Shield

i Yield |Ultimate| Young's
Material
Strength | Strength | Modulus
Electroformed
) 50 KSI | 100 KSI|28000 KSI
Nickel
T3k FEVIE AR ALFForA FH
WE el mage Fgsigon, Fevls
Aapslre] BE Ade W 2 A4 AfFES
Taee AAEACR s
g4e] WAESH A g A8Y e
= Mile's equation[3] 2.2 H-5 3t}

2] Acceptance Test Level®] PSD,
(5%elth. AA FHET o =3t
Fig. 59 #A|Al%¥ Acceptance Test Level®] PSDXE.U}
4vf) =2 S 7HA ST

Fig. 5 Random Vibration Level for Heat Shield
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Table 2 Analysis Results of Heat Shields

Results Type I Type IT %
Mass (Ib) 5.37E-03 | 5.17E-03 | -3.72
Fundamental Freq. (Hz) 299.6 303.4 1.27
Acceleration (g.'s) 116.42 117.15 0.63

X-Dir. 4.61E-04 | 3.56E-04 | -22.78
Y-Dir. 5.49E-03 | 4.66E-03 | -15.12
Z-Dir. 5.48E-03 | 5.02E-03 | -8.39
X-Dir. 1.05E-01 | 6.34E-02 | -39.72
Y-Dir. 1.00E-01 | 5.91E-02 [ -40.99

Max, Displacement
(in)

Min. Distance
from N (in.)

Z-Dir. 1.00E-01 | 5.88E-02 | -41.35

M.S. (Displacement) 3.86 2.32 -39.81
X-Dir. 2.48 2.45 -1.21

Max. Stress (KSD Y-Dir. 26.93 23.23 -13.74
Z-Dir. 23.93 20.56 -14.08

M.S. (Yield Stress) 0.33 0.54 64.62
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(b) Distance
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Fig. 6 Structural Behavior of Shield End Lip
under X-Dir. Acceleration

(b) Distance

(a) Displacement

Fig. 7 Structural Behavior of Shield End Lip
under Y-Dir. Acceleration
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Fig. 8 Structural Behavior of Shield End Lip
under Z-Dir. Acceleration
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Fig. 9 Deformed Shape of Shield End Lip
under X-Dir. Acceleration
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Fig. 10 Deformed Shape of Shield End Lip
under Y-Dir. Acceleration
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Fig. 11 Deformed Shape of Shield End Lip
under Z-Dir. Acceleration
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