201847 /1 T S N July 2018

H39% 7 JOURNAL OF PROPULSION TECHNOLOGY Vol.39 No.7

INBURMERR & SIS B TR R A SR R SCIR P 3T

RAR?, BB, BAL, £ K, & O, B OF

(1. WP EPBRERE AT ERA B BTS00 %, b 1001905
2. MEREBERS: TRERFEBE, dbat 100049)

W OE: OATHREATERACEAZNETRATRER, AT ETHEREY | HHF & Tk
R A B R e iB T HANIRA FI e E KTk, X T —E D ABREBEHAEFE TR TPRE
(RF plasma neutralizer, RPN), S£3a#F % 7 RPN ¥ 4= 33 0948528 TAE et fod T3] h4F 1, I T RPN P
Fo BB AR T el T AT ., FHREREN . &5 K T R R T RS ILI L a5 69 T 5
E, MR X L2 &M, TRASRRELEFEFSMHG YA, @A RPNEATF
P e A KIS, KA T 55~ 150mA TTA®E-F RATCEFAR GO T RA A 24 (3.9~105), #HELHF LR
AP FFER; A, FHRPEARI TETRAMIAZRMECEGRFILEL .

KEIR: REREFETHR; FAZ; BTHAS; 2COK; TR

HESES: 43971 M HERFRIRAD: A XEHS: 1001-4055 (2018) 07-1673-08

DOI: 10.13675/j. cnki. tjjs. 2018. 07. 028

Experimental Study of a Mini Inductively Coupled
Radio-Frequency Plasma Neutralizer

HE Jian-wu"?, MA Long—fei'?, XUE Sen-wen"?, ZHANG Chu'*>, DUAN Li"*, KANG Qi"?

(1. National Micro Gravity Laboratory, Institute of Mechanics, CAS, Beijing 100190, China;
2. School of Engineering Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to study the ion beam neutralization technology which is applicable to the electric thrust-
er at the level of 100W, the mini inductively coupled radio—frequency plasma neutralizer(RPN) was developed.
Electron sheath model and the optimal discharge techniques of RF plasma are used to design the neutralizer’ s
structures and stable operating parameters, and the fast ignition is achieved by inserting a floating probe. Then,
the electron—extraction characteristics of RPN neutralizer were studied experimentally. Thus, the RPN neutraliz-
er achieve a better working stability and electron—extraction performances. The experimental results show that the
electron—extraction performances mainly depend on the formation of anode—spot near the emission hole. However,
the formation of anode—spot is mainly affected by the structural design, mass flow rates and bias voltage and oth-
er operating conditions. Through the optimization experiments of RPN neutralizer, the electron—extraction range
of 55-150mA and working gas utilization factor of 3.9 ~ 10.5 are obtained. This satisfies the requirements of de-
sign. In addition, the hysteresis of electron—extraction current is observed with the regulation of mass flow rate or
bias voltage.
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Fig. 11 Potential measurements of floating probe
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