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Review on the life loss mechanism of hollow

cathode coupling discharge
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Physics, Lanzhou 730000, China;
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Abstract The coupling discharge of hollow cathode in ion thruster and hall thruster is significantly dif-
ferent from its independent discharge with flat electrode , mainly manifested in different working character-
istics and greatly shortened service life. Based on the fact that the design life of hollow cathode is signifi-
cantly different from its actual life in thruster, the main reasons for the shortening of the life of hollow
cathode in thruster were analyzed, the influence of electric field, magnetic field and background neutral
gas density on the life of hollow cathode was summarized, and the main research contents that need to be
further deepened were put forward.
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Fig.1 Schematic diagram of hollow cathode structure
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Fig.2 Cathode plume morphology under different cathode-anode distance
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Fig.3 Influence of cathode-anode distance on anode

voltage and voltage oscillation amplitude
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Fig.4 Schematic diagram of measurement area under

two anode structures
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Fig.5 Average plasma potential and amplitude of

plasma potential under annular anode

73— SEFFER I, X 2 o B R 3 S 0 A4 T8 et )
GBS I 7 R S R S R AT O
It R 1) E RIS B — RE (LN, 92 A R AR
FES 1~ 75 I, JF AT UL 4¢3 R B SO B9 e RE
T X BRI Y A R A P IR LA K
FHERBER T2, OB TR T AER . H
AEFAE MR LH =W T 14 em BT 48K
FLEE N 20 A0 FL T BB A R R, B R £
ALY L, HLT RE R O HAT 2 (L, HC P B Bl
P ), KR T RE R A 12 eV 245, Tl
2 1 RS Ml R R ) B O B A R Y L T, e



49 & 1 4] BR85S

#

23U BB 5 T ) A7 A AR FEA L BB ST £ 5

(R Ok I 30 eV, [R] I RSO EE N A L
BRGS0 o R T
BT, R BT HEAT IR, 52 0 SR 8 1) L 3 3 A i
IR RS T 1 S L BEL SR L K s i o AR5

HLTREREANAT G 2 S 5 0 A0 i SR B R T AE L (E
FES R BT RERR 0 A AT 4R T, X 20 BB B R Y
TUEASAULAS 2R 5 R0 5 0 ri S P 4 SR B AT i 9 —
Mk, DU HL T RE R 7R 250 DI Hh i i L G
A

% E D

P34 B TR HLAL/V

= I2L5¢6

A2 W)L B /mm
~
) ]
. =
o
)
Q
[
o

30 40 50
Al 1] 457 /mm
(a) FH AL

S TR R IR ARV

II61)¢6
H4().()16

ii60}§16

A2 10V & /mm
2 o ®
(=) (=] (=]

3]
S

0 10 40 50
b 1] % B /mm
(b) AL R 3 R E
El 6 FARFEMER T BT B R A IRIE
Fig.6 Average plasma potential and amplitude of

plasma potential under plate anode
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Fig.7 Cathodic corrosion under different

magnetic field intensity
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Fig.8 Cathodic corrosion under different anode flow rates
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Tab.1 Thruster operation conditions for the evaluation of cathode erosion spot location

RS Sy _/mm B,/mT m,/(mg-s™") m./(mg-s™") u,/V I/A
1 6.1 68 16.8 4.2 27.0 150
2 6.1 0 16. 8 4.2 14.2 150
3 6.1 102 16. 8 4.2 33.6 150
4 0.0 68 16.8 4.2 28.9 150
5 0.0 68 16.8 4.2 28.1 150
6 7.6 68 25.2 6.3 27.1 150
7 7.6 68 4.2 16. 8 30.2 150
8 0.0 68 0.0 4.2 - 150

(a) p=0.004 5 Pa (b) p=0.02 Pa (¢) p=0.2 Pa (d) p=2Pa
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Fig.9 Cathode plume morphology under different back pressures
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Fig.10 Ion energy distribution under different back pressure and current
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