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Abstract

Catalytic monopropellant thrusters have been loaded in many satellites for reaction control system, because of
the reliable simple structure and about 200 sec moderate specific impulse. Nowadays, satellites mass and
lifetimes have been increasing, however, Japanese monopropellant thrusters designs were not improved
basically. It is therefore thrusters lifetimes have little margin for satellite demand especially in the IN thruster.
During qualification firing test, some malfunctions (ex. misfiring } occurred.

We have been conducted activities for improving thruster reliability since FY12. The results of FY15 is
presented here. ‘
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Fig.2 Thrust trend of 4N thrusters
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Table.2 Targets and Results of 4N thruster firing tests

Targets

Results

Thrust (Beginning of Life) 5.7~432N @2.41MPa | Demonstrated

Isp (Beginning of Life) >214 @2.41MPa Demonstrated

Total Impulse [Ns] > 300,000

282.884 Shell-1
346,674 Shell-2
369,689 KCI12GA-1
368,786 KC12GA-2

Total number of pulses > 600,000

783,435 Shell-1
785,382 Shell-2
802,224 KC12GA-1
802,224 KC12GA-2

On time 0.015 ~ 3600 sec Demonstrated

Firing mode

Pulse widthi 0.1 ~ 3600 sec Demonstrated
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Fig.4 Schematic of visualization catalyst bed
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Fig.5 CCD images of the catalyst bed in a horizontal
firing.

[ 2.4sec on, 7.6sec off cycle ]

No preheating, 60% (volume) catalysts are loaded
Inlet pressure is 2.4MPa.

Before Firing After

Fig.6 Schematics of catalyst granules stirring in
voided catalyst bed
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Fig.9 Schematic of hydrazine decomposition model
of improved design IN thruster.

Table.4 Results of IN class catalyst bed firing using
S405 catalyst

(Type-Ta)

Design Catalyst Reduction
Ordinary Mass -2.0% Volume <-1%
Improved

Mass -1.10% Volume <-1%

Improved
(Type-IIc)

Mass

-0.88% Volume <-1%

Fig.{i

Ciyst Fig.1l Honeycomb type

reaction column

catalyst

Fig.12 Schematic of a experimental thruster for
honeycomb type catalyst
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Table 5. Activities for improving thruster reliability (FY15~)
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