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ABSTRACT

Research of ADN-based monopropellant thruster is progressed by developed countries in Europe to
replace toxic hydrazine, and ADN-based monopropellant thruster system is the only system that was
proved in space environment. In this research, ADN-based propellant and catalyst was fabricated to
develop ADN-based monopropellant thruster, and catalytic combustion performance with fabricated
propellant and catalyst were evaluated with DSC-TG analysis. Catalytic combustion of propellant and

catalyst was determined with firing test using 5 N scale liquid monopropellant thruster.
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Fig. 1 SEM image of fabricated ADN
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Fig. 2 Fabricated ADN-based monopropellants
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Table 1. Composition of fabricated propellants

Propellant Composition

ADN 63.0 wt.%, MeOH 18.4
LMP-103S | wt.%, Ammonia 4.6 wt.%,
Water 14.0 wt.%

ADN 64.6 wt.%, MeOH 11.5

FLP-103
wt. %, Water 23.9 wt.%
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Table 2 DSC-TG analysis results

Decomposition
Sample .
Temperature (C)
LMP-103S 175
LMP-103S + Pt-Cu/LHA 129
FLP-103 175
FLP-103 + Pt-Cu/LHA 123
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0. 4 TG and heat flow variation during DSC-TG
analysis (top: LMP-103S, bottom: LMP-103S
with Pt=Cu/LHA)
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Fig. 5 TG and heat flow variation during DSC-TG
analysis (top: FLP-103, bottom: FLP-103 with
Pt-Cu/LHA)
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Table 3 Thruster design parameters

Design Pararmeters Values
Propellant LMP-103S
Thrust 5 N (Vacuum)
Chamber Pressure 10 bar
Designed Mass Flow Rate 2.04 g/s
Catalyst/Support Pt-Cu/LHA
Support Size 16-20 mesh

P1,T1 P2 P3

¥ & <
., A
4 . rd v y ,
|/ A
- ALk A d A
A /| < AL A
N, A A /|
y 14 SN
s /\ ¥
/ A GV
y oy A . A
K o 1 I
¥ / i
e A . B
ssssssssss || |\
L L L L L o .

3%9] oH] AL AY F 3x9 A
FYPPom, Fg 72 dAix AP AH

ko] Aa A AL Suf gEEr] W 9k

W Eu wker] Adeld Z43 =7 A
890 T F-oll 4% Z& At wehA o
& AP A S w7 FE B dadelM &
AgelM Azd FxA L] Sl Axrp T
T @ 5 Uk A& AP SHE B A



Fig. 7 Thruster firing test
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Fig. 8 Pressureltop) and temperature(bottom)

variations during preliminary firing test
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Table 4 Catalyst properties

Pre-firing | Post-firing
Pt (wt.%) 4.3 7.1
Cu (wt.%) 3.5 7.8
Surface area (m? 24.5 11.8
4.4 E
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