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Investigation of DRTS-1N thrust degradation phenomena on the orbit
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Abstract
KODAMA (DRTS) was launched in 2002, and have been operated successfully on the Geostationary Orbit.
Since 2004, one of the 1N thrusters that is used for East-West station keeping and momentum wheel unloading,
had indicated lower thrust than that of the others. The thrust degradation is larger than the nominal pace,
therefore, we started investigating the cause of the thrust degradation with FTA.
We concluded that it is most probable that the thruster nozzle throat is blocked with a catalyst granule, and
small catalyst particles which are produced in the catalyst bed are gathered on it, and they narrow the throat and

make the thrust small.
We conducted the experimental investigation of catalyst granule blockage and particle gathering with a
simulated nozzle throat gas flow. We confirmed that the phenomena can occur on the orbit.
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Fig.2 Schematics of IN class monopropellant thruster

10-27

This document is provided by JAXA.



ERSUUAREREICR, KEE Shell405 FRALVTILVAS (Figl3), E
B 0.7mm BEOHIREE T, PILEFTESESIRCMERTORE
AU LNERLTHD,

DRTS [ZI&. 2D INASRANE ZBHIY 8 K. B 16 REHEINT
BY.2A~9A,2B~9B DT A—NEYHETLENA TS, EARFIE
(+X AEEIED B 7A & A RSREA, BAEHEIE (X ARElE) 6
(& 6A & BA RSAAMRTEEHSNS,

DRTS @ 6A AZAGDHESAET &, EHFEHEED 8A6ARTRAS W
DESRHEMOENDPLT DENSILMBEDNT, Figd [CRETMA .
HEE DT ARG OEHF L EZ R, Fig.3 Shell405 Catalyst

2003 48 6 AEETIL 8A/6A EBH BRI LLEN OS%EETH =0,
2003 £ 10 BEAMALEEICTAYIZLD . 2005 E£0 2 BIZIE 75~80%EBEETT Ao TS, 6A RTAE
AEEESLTHADICHLT. 8A ASREOF T/ ULABEABEOBBLEELIZEATNAILERL
Ty,

ZRIZHL T, 9ATA RSAAIEE IS ETIE 95~ 105%BETIELDLNTHY., LEPFELEDH
kLo RIZBEREShEL, COBENSL. 6A ASAZDOHEHD TA, 8A A RSAEDEAELELT
KEETLDOOHBERDENTESD,

DRTS T I (6A+8AER) . B U HIM (TA+OARE ) DESTES R L3

1.1
]
O 0O
1.0
O ' ]
W g O A DEED% mgs
A A
0.9 ,,A
A
A
NRLy
0.8 -
A A
JaYAN
Q.7 — .
| OTHRS/THR7 ON TIMEELEZE
06 J‘ ATHRS/THR6 ON TIMELLEE
0.5
R o o o° o N o° o o o N o o o o°
r‘/@‘v\ q90‘»\\ ‘9&\ 0965\ %65\ N 3 “9@\\ Q/QQ“:\ N ? q{@“\ q/%k\ & . ‘9@‘\ S " “9&\

Fig.4 1IN Thruster thrust degradation
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Fig.5 DRTS IN thruster thrust degradation process (A assumption from the orbit data)
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