= F2FE3] 20179 % FA e =73 pp.757~763 2017 KSPE Spring Conference

ADN 7]t F3AE A&7
o] a2 AFAA FY7] A Bt
BFEA - AT - WS/ - PP - RGO - olmg - AAY

Performance Study of Micro Monopropellant Thruster
with ADN-Based Propellant

Juwon Kim* - Jeongmoo Huh* - Seungkwan Baek* - Wooram Kim** - Youngmin Jo**
Doyun Lee*** - Sejin Kwon*'

ABSTRACT

The combustion test of LMP-103S, a propellant based on ADN(Ammonium Dinitramide), was
performed with a 50 mN scale micro-thruster. The micro-thruster was made with photosensitive glass
using MEMS manufacturing process. Pt/y-Al,O; was used as a catalyst to decompose LMP-103S.
After injecting 90 wt.% hydrogen peroxide into combustion chamber to preheat the catalyst,
LMP-103S was injected for the combustion test. As a result, the ignition and combustion of
LMP-103S was confirmed in platinum catalyst environment with the combustion chamber

temperature going up to 650C.
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Fig. 1 Pt/y-ALO; catalyst
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Fig. 2 Components of micro-thruster [5]
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Fig. 3 Fabrication process of micro-thruster [5]
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Fig. 4 Fabricated micro-thruster injector (a)

and nozzle (b)

Table 2. 50 mN scale MEMS thruster specification

Thrust 50 mN

Chamber pressure 2 bar
Injector 48 pm

Nozzle throat 244 pm
Nozzle exit 377 um
Chamber length 4.5 mm
Chamber cross-sectional area 9.45 mm?
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Fig. 5 Experimental setup for performance test [5]

Fig. 6 Micro-thruster mounted on test stand
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Fig. 8 Catalytic combustion during performance test o
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