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Abstract ({#EE)

The number of lunching Micro/Nano-Satellites has increased at university, institute and company in the world. Therefore, low-cost
and low-risk satellites are expected. Osaka Institute of Technology (OIT) have been developed Micro/Nano-satellites under
“PROITERES (Project of Osaka Institute of Technology Electric Rocket Engine onboard Small Space Ship)”. PROITERES plans
to develop 3rd PROITERES satellite for the purpose of moon exploration. If the 3rd PROITERES satellite is weight 50 kg, the
thruster is required a specific impulse from 1,300 — 1,900 s with input power of 50 W. Cylindrical Hall Thrusters (CHT) are suitable
for thruster of Micro/Nano-satellites because it is possible in miniaturization and low power. Accordingly, TCHT-5 of Cylindrical
Hall Thrusters (CHT) was developed. As a result, the TCHT-5 achieved the performance of a specific impulse of 1,300 s with an
input power of 84 W by discharge channel length of 12 mm and magnetic poles position of 22 mm. In addition, because a hollow
cathode used now was not suitable for Micro/Nano-satellites by heating and high power, TaC-PI (Thrusters and Cathode with
Piezoelectric Igniter) was developed. TaC-Pl succeeded stable operation of CHT about 25 s. And, TaC-PI succeeded generating

plasma at Copper plate for 5 s.
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R R DT D E R ELEE T 5. BIEEFRE L
THEAL TSR —hY— Rk, EFHZELCErE
B CE DI, VEEIBAMAE TR D Z & 0B AE
FIDWE DB/ A THEEIZHE L TWRW., ZDi=w), /il
ANIFEEHOH LWE RSN EL 725, 22T, A
THEMOBH LWETJH & LT TaC-Pl (Thrusters and

This document is provided by JAXA.



Cathode with Piezoelectric Igniter) ##%%2L7-. TaC-PI ®H 2.2 HEBREVYUFYALBEKR—ILASXAE
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EENORRAEL . ZOBMRIC, ERPICHE Sz
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4.1 TCHT-5 DMRERUS R

4.1.1 Bkt

TCHT-5 DREANLE % A LA OVEREieBR 17
o7, ME=EEL 12 mm & 15 mm, BARAIE Z 19 mm &
22 mm, TNENIFIFEOMAE DT TEREIT-7-. %
WA 3ITRT. F£7-, ZOROHEEAIIXE 2 v, HiE
FIFE R 0.3 mgls & 72> T 5. BT 150V 725 1000V
ETE0V AATHME®S.

# 3 FHREM

Discharge Voltage [V] 150-1,000
Propellant Xenon

TCHT-5 0.3
Mass Flow Rate [mg/s]

Hollow Cathode 0.1
Discharge room length [mm] 12 12 15
Magnetic pole position [mm] 19 22 22
Back Pressure [Pa] 3.0x10?
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TCHT-5 D FEER#E R % B ER-MEEED 77 7 %X 12,
WHEN-BNESI D7 T 7 %K 13, HEEDRBANES DS
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& 19 mm, HEEE 12mm D L& X, HEMREA ER LM
IR AT 114 W, HEHERDSE 21.0% & 720, b Bk
e D L4 AETI1T 30 W O HIIN, HEHERNZRIE 8% DI
TElpotz. ET-, BAMFEEERE 22 mm, AFE=ER 15 mm O
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# 4 SCHT-1 {EEhFHEBrSAt

Discharge Voltage [V] 100-700
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WA 100 V 205 700 V 2L X®7203 700 V TL»
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#£5 =3I via UEDFEERS:

Discharge Voltage[V] 50-500

Propellant Xenon

Mass Flow Rate [mg/s] 04, 05

Distance to Copper Plate[mm] 15

Back Pressure [Pa] 2.7x1072

DC Power
Supply for Main

Copper plate

Ignition Circuit

| New Electron Source |
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TaC-Pl Z JHWT CHT-1 DfEEh A 25 FhE g L7z, 2
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EBROPSTEN, FEBDBFHELRWZ NS, I T
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g VIRBDFEREIToT-. FOMENSARNR T T A~
R FRECH D Z & Wb o Tz, Ll ka6 TaC-Pl i35 %
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4.1 TCHT-5 DH:RERE SR

B b WAL B D3 < O A S R AN VO BERALE 22 mm,
BEER12mm O L X, b RWHEEE o7, HAEMERE
LEHET) 1,300s ZEIFE L7- & B ATET) 84 W, HEHEZNR
29% & 72V, PROITERES fi /2 3 5440 B A% S 50 W
L WEWERL -T2, ZHIIMEEENEV &K
EERECELET 27 7 A~NEY, 7T A~ DHHBIMA
LNz, BEEEZZCHE R TR AW B LD
N5, Fiz, BRESKESEICEST, BuMEOZEL
WX TREREMDHD Z EDRD. ZIUTRERALE A
FEWEREET O MBHEE B2, B HICH)
B OEME X BEHEZEORIBDIE X 1272077 X~ D
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42 TaC-Pl # AW BEEE

Alal TaC-Pl Z vy, S U v KU BABIR—LV AT AH

[SCHT-1] OENEZ HEMEAE 0.5 mg/s, fixEE#E/E 700 V
D& XWERT S 2 LNk, L, 25F01E L LB 24 B TaC-Pl O fifA
RS D Z LNk, FDT2, TaC-Pl A3 FF
BRI 72 A DERN TE DR T 22D L D=
v¥a VIRBEDOFEREIT o1, FERHEERIFTE 0.5 mgls O
& BT 100 V FVIN U728 5 ORREE D 77 X~ DA B
LAz, ZOFERD D TaC-PUTE T OBREN R4 TE
DAERBTESTE TRV ENDb -T2, T T, IR
T L D BT ORI TE DO RIER FHE LT\
5. 23 H AT ERT 5722 R L7z TaC-PI
D 3DETIV, 24 ZHRIK, K 25122 EHHE L%
B OREGAT OFE R % 7”7

25 B TaC-Pl DRESRATHE R
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