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Development of Thruster Heat Shield for Satellite
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ABSTRACT

Hanwha Corporation succeeded in domestic development of thruster heat shield for
KOMPSAT-2 propulsion subsystem partly. Thruster heat shield, one of the main components of
DTM, is designed to prevent the critical radiative heat exchange between thruster and satellite
during firing. To overcome the manufacturing difficulties, an electro-forming process is preferred
to classical welding process. In this case, an inner diameter of a new shield will be decreased a
little due to the change of manufacturing process. The interference problem between thruster
nozzle and heat shield was investigated through structural analysis by KARL Hanwha
manufactured heat shield based on the analysis results. In this paper, full development process

is described for design, analysis, manufacturing of heat shield.
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Fig. t Configuration of DTM

Z2AYlA B 23 AvarE g
A G Age 21X goz A
BT A WA PHoRE 2FRAS DR
Aiba) e olgste ANY Yoz
9 ggse o, T dAe 93
o) @l ANF W ArFzPoe
Fshe otk add A7FEY
A% 9AsA WHe) gHoz A%
buck A hEEez 4 wA8r
A FE7 w23 AL B 24 7
B F kA PHez sted Axve 2
BN 72H BAY 52 GAgna
FE$FATANN TEANE B3 PEH
o, (F)ESAANE 42 Y mYe vE
Fe71sh 29U 24 THsAE BRIE
¥ A%E Eulz WS AdsAo

o2 o
9 e

o ok,
o o

ol
-

Z

118

)

o oftt
oy
N

J

o
oft X
o o

e

ok

o
g

£ 2 fo o ot o

n
T
rHu

FH7E 58 Y A FAAG Euige @
23 whgo) o] of 980T A thE = o
W EAHee D2 F79 FAHSAHY
SF F77Y BAGISS Jggdozd 94

29 BAl 4d2E WAty 587 2oy

e

Fig. 29} o] 360° ®Woz
T UAEF AFFPeR AARYen, FHr9Y
o 284 # £& 9449 542 1338 50m F
Aol gk A71F % YA (Electroformed Nickel)
2 AA}EF Aok

Fig. 2 Configuration of Heat Shield
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Table 1. Material Properties of Brackets
. Yield Ultimate Young's
Material Strength Strength Modulus
Electroformed
Nickel 335 MPa | 690 MPa | 193 GPa

Table 1] Gst#zte) L% 2HNE e
ARk #W, Ax QAL A4 AFH §
gaswdel AvY DFS
2o §g4e

lngesxn da

A% fEas AESA

(b} Type 1l (0.81° Tapered)

Fig. 3 FE Models of Thruster Heat Shield
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Table 2. Analysis Results of Heat Shieid

Results Type | Type | %
Mass (@) 2.44 2.35 ~-3.69
Fundamental Freq. (Hz) 299.6 303.4 1.27
Acceleration (g.'s) 116.42 117.15 0.63
Max . X=Dir. 0.012 0.009 -25.00
Displacement Y-Dir. 0.139 0.118 -15.08
(mm) Z—Dir. 0.139 0.128 -8.41
Min. Distance X-Dir. 2.673 1.612 -39.69
i Y-Dir. 2.546 1.503 -40.97
from N {mm) -
Z-Dir. 2.546 1.494 -41.33
M.S. (Displacement) 3.86 2.32 -39.80
X=Dir. 17.1 16.9 -1.17
Max. Stress Y-Dr. 1855 | 160.0 | -13.75
(MPa) -
Z-Dir. 164.8 142.0 -13.83
M.S. (Yield Stress) 0.29 0.50 70.87
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Fig. 4 Heat Shield Model
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Fig. 5 Final Configuration of Heat Shield
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Fig. 6 Concept of Electro—forming
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Fig. 7 Electro-foming Heat shield
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