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Design and Fabrication method of combustor for micro
solid propellant thruster

Jongkwang Lee* - Sejin Kwon*

ABSTRACT

Micro thruster is a key technology in the micro/nano satellite. MSPT has been attracted attention as
a one of possible solution for micro thruster. MSPT as a systems four components. It is composed of
nozzle, igniter, combustion chamber and propellant. This paper surveys varioud MSPTs which have
been reported. The model of MSPT arrays for total impulse of 1 mNs is proposed. Combustion
chamber is designed and fabricated.
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Fig. 1 Concept of Nano Satellite [2.3]
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Fig. 2 (a) Micro Resistorjet Thruster [4]
(o) Micro Bi-propeflant Thruster [5]
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Fig. 3 (a) Planar Design [6]
(b) Vertical Design [7]
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Fig. 5 Process seguences of the Fabrication of
Photosensitive Glass and Fabricated Micro Chamber

MEMS 71HM vlol2 8 FIAALE ARE A
e 23HE 2E T
A3 gols A7t L2
S A & glooF grhe Aolth
o)$} e AL VEHFE AEZE MEMSE
oA ditdog AgHe AdEH 2 4
olgoct A& dleolH ] B¢+ DRIE ¥
Eo}@l FzAL 7HEE F oy, 12 98
(150W/mK@25 )2 218t F27] I
Az Al eZEe e AT F A7 HE
o FAALY ABZE ¥ AFsch o9 Hisf
LN qi;?-oﬂ/ﬁ AsE 23 fEe dEige] v
HAE e d HAES (L3BW/mKe2sTC)E 7t
2] Al H}Hoﬂ F9 #8719 o&AFE AT
Atk Figsdlde #% feld = AF]
ImmPH 50 pm¢! vwela2 HWEelH. Fige

\./

— 253 —



2 Aztg o] SEM AlRoE e F3Iu)
£ 713E 848 5 i
mpolaZ AW AAE sty A (1)F Q)
ALg-8te] YHAME 1mNsS TEAZY &
€ vpolaZ AWE AASAYG A" Ay
FAe wolaz AWy AAHL 1.35mm, Z
ol 750 um, Tho|ZE =Z9 AAL 300 um
old, AtE F¥HL 4mNojt},

Lo 30

V)
Anp, = <<
T dr (1)
o kH !
2 et Pk
F=4P —| — 1= +P-P,
A’ ¢ k_l(k_l_l) {Pc] ( e A)Az
@
4 22 U B A

sholaz ;A FAA Y7 WA ARe
2 OFE F7)0 dstd 2As Ag
%37 2Ue APHAT FAA9 2 A
Ae dAsted A, NAH SHo] S50
1% frelel vhelaz slEEe YsRed,
F¥ SO o198 ol§3le nlojaz wa 3
3718 ARSE, FA4 FASY A A 2
e ¥ AYoln.

¢ o

0% oY

7|

~oh

rhe

AFE HANYR AF FH MEMSES 3}

A9 Aoz FPHUH, oo #A o
HEA FAERY.

ikd]

b fal

HO

1. www.nmp.jpl.gov/st5

2.Cass, S, 2001, "MEMS in Space,” IEEE
Spectrum July issue, pp. 56~61.

3. Helvajian, H., Fuqua, P. D., Hansen, W.

W., Janson, S, 2001, " Laser micro
processing for nanosatellite microthruster
applications", RIKEN review, No. 32,

pp.57-63.
4. J. Mueller, W. C. Tang, A. P. Wallace, W. J.
Li, D. P. Bame, 1. Chakraborty, and R. A.
Lawton, 1997,

fabrication  of a

“Design, analysis, and

vaporizing  liquid

33rd AIAA Joint
Propulsion Conf., pp.1-10.

5. London, AP, Ayon, A.A. Epstein, AH,
Spearing, SM., Harrison, T, Peles, Y. ,

Kerrebrock, 2001, "microfabrication of high

micro-thruster,” Proc.

rocket
A, Vol 92

pressure  bipropellant engine,"

Sensors and actuators.
pp.351-357.

6. Zhang, KL, Chou, SK, Ang, SS, Tang,
X.5., 2005, "A MEMS-based solid propellant
microthruster with Au/Ti igniter," Sensors
and actuators. A, Vol. 122, pp.113-123.

7. Pham, P.Q., Briand, D., Rossi, C, de Rooij,
NF., 2003,
propellant - pyrotechnical
Transducer 2003, Vol.2, pp.1423-1426.

"Downscaling  of - solid
microsystems,"

- 254 -



