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ABSTRACT

MEMS solid thruster module is composed of solid thruster and its control board. It was
developed for the purpose of an academic research. Therefore, thermo-mechanical design and
verification for space usage were not considered in the design phase. To mount it on a cube
satellite without any design modification, technical efforts at the system level structure design
is required. In this study, we proposed a structural design concept to mount the MEMS
thruster module by using brackets for guaranteeing structure safety under launch loads and
easier mating and de-mating of MEMS thruster module during test phase. The effectiveness of
the design has been verified through structural analysis and vibration test. In addition,
electrical connection method using spring pins between MEMS thruster and control board is
effective for guaranteeing the structural safety under launch vibration loads.
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Table 1. MEMS Thruster Specification[6]
Description Specification
Mass 5g
Dimensions 30mm x 30mm x 2.5mm
Propellant Lead Styphnate (0.02g)
Burning Time 0.23ms
Max. Thrust 3.62N
Specific Impulse 62.3sec

Fig. 1. MEMS Solid Thruster and Ignitor[6]
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Fig. 2. MEMS Thruster Module Exploded View

Bracket

MEMS Thruster
Fig. 3. MEMS Thruster Location on the CubeSat
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Table 2. Material Property

Density htl?)lcjjz?uz Poisson’s| YS | UTS
5 )

[kg/m®] [Pl Ratio |[MPu] |[ MPa)
Bracket| 3357 6.2053 0.35 73 -
MEMS
Thru | yesg | 1873 | 0436 | - | 242
Con.

Board
MEMS 2370 77.8 0.22 70 70
Thru.
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Table 4. Random Vibration Level

Frequency [Hz] Accep;asn[c);e[g'lz'/e:;] Level
20 0.009
130 0.046
800 0.046
2000 0.015
Overall 8.03 Gims

Table 3. Quasi—-Static Analysis Result

Max. Stress [MPa]

Margin of Safety

YS | UTS
: SF.

Material | ipal [vpal| x | v | x| v | z
MEMS Yie. | 1.25 |776.8|532.3|527.3
| Tonser Glass |70 | 70 1 007210105 10106 =0 =775 07485 1] 332.3 [329.2

WiI K
Control Yie. - - - _

Bracket imi -

racke Board Polyimide 242 |1 0.871 | 1.66 2.7 Uk 12 1197511031 63
Bracket | Delin | 73 | - | 32 | 335 | 262 Ulf 12| 173 1 164 | 213
MEMS Yie. | 125 |342.6401.9|410.8
Wo | rster | Gass | 701 70 10163 10139 1 0.136 T 1513 71250.8 [256.4

Bracket Control Vie
ontro L . - - - -
Boarg | oVimide 242 | 14 1 133 1188 T 506 1287 | 92
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Fig. 7. Vibration Test Configuration
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