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Design, Fabrication and Performance Testing
of a High-impulse, Low-Power Microthruster
using Liquid Propellant with High Viscous Fluid Plug
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Key Words:

Continuous-Shot( ¢ <=

Microthruster(PFo] S Z82-AL7]), Micromjector(PFol 7 2 91 F E]),
Ykl Digital injection( T] A 5 FAH

Abstract

A high-impulse, low-power,

continuous-shot microthruster
temperature liquid-propellant with high viscous fluid-plug.

has been developed using low boiling
The viscous friction force of the fluid-plug

increases the blast pressure and the low boiling temperature liquid-propellant is intended to reduce input

power consumption.

10°N
propellant and oil plug,

The three-layer microthruster has been fabricated by
well as bulk micromachining in the size of 713 1.5mm".

surface micromachining as
A continuous output impulse bit of 6.4 «

- sec has been obtained from the fabricated microthruster using perfluoro normal hexane (FC72)
resulting in about ten times increase of the impulse bit using one hundredth

electrical input energy compared to the conventional continuous microthruster.
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Table 1. Specifications of the microthrusters for the

attitude control of microspacecraft'’’

Mass of Impulse bit Thrust
microspacecraft [kg] [N - sec] [mN]
20 1.3x 107 4.65

10 5x10° 1.75

1 7x107 0.06

Table 2. Conventional MEMS-based ‘microthrusters

Propellant Liquid"”’ Solid™’

Input power 48 W 100 W

Impuise bit | 6.6 10"N - sec | 1% 10N - sec
Ejection mode| Continuous shot Single shot
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Fig. 1. Working principle of the microthruster using

low boiling temperature liquid-propellant
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Fig. 2. Cross-sectional view of the microthruster
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Fig. 3. Perspective view of the microthruster layers
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Fig. 4. Fabrication process for the bottom layer of

microthruster, showing the cross-section
along A-A' in Fig. 3. (a) Al/TaAl
sputtering; (b) Al/TaAl patterning; (c) thick

PR molding
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