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Influence of Gas Supply to Neutralizer Tank on Discharge
Characteristics of Neutral-Beam-Injection Ion Source

Liu Zhimin', Liu Xiaoning' , Chen Lian®, Song Shihua', Liu Sheng' and Hu Chundong'*
(1. Institute of Plasma Physics , Chinese Academy of Sciences , Hefei ,230031, China ;
2. Institute of Mechanism and Automobile Engineering , Hefet University of Technology . Hefei 230009, China)

Abstract Influence of the gas supply into the neutralizer tank of the neutral-beam-injection(NBI) ion source on discharge-arc current
was studied with a piezoelectric valve, Model PV10,in the calibration experiment. The results show that the supplied gas quantity depends lin-
early on the amplitude of the controlling power supply . In the calibration, a few physical quantities of technological interest were calculated also.
We can achieve a stable and repeatable discharging plasma-arc current with the maximum pulse width of up to 400 ms, which may significantly
improve the injection of high-energy neutral beam into the Tokamak .
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Fig. Vacuum measurement system of the Tank
. machine pump 2X7 — 8; 2. turbomolecular pump; 3. isolating
valve; 4. Tank; 5. gauge DL — 7; 6. piezoelectric valve; 7. piezo-
electric valve power; 8. control signal; 9. pin valve; 10. standard
case (2.3 L); 11.film gauge CMR271; 12. pin valve; 13. H, gen-
erator GCD 300; 14. multfunctional vacuometer TPG256A; 15.
compound vacuometer
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Fig.2 The wave-form of the piezoelectric valve power
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Fig.3 The relation between pulse width of the piezoelectric -
valve and pressure in the Tank at the same pulse voltage

ressure of tank/Pa

p!
IS
o
X
=



http://www.cqvip.com

5 M

D000 http://iwww.cqvip.com|

HE B s PR AT A 2R Tank 78 URFHENT 8 1 SRR B9 R 06 357

&K 600 ms, AP - ERE-RAELIE,
& FRit B s, WS B 4 /) Tank NEHERI#ES
B 55 EMEMLLE, B ORE RS EE
H1.0x 10" Pa i, S ELF) 0.8 Pa-m’/so

1.0X 10}
8.0X 102}

6.0X102F

differential pressure/Pa

4.0X%102f

2.0X%102f

0.0 T L ) A L L
00 0.1 0.2 03 04 05 06 0.7 0.8
total gas quantity/Pa-m?-s’!

M4 EEEERRBEEET ok AENSHEIBRXER
Fig.4 The relation between pressure and gas quantity in
the Tank at the same pulse voltage
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Fig.5 The relation between gas quantity and amplitude of
pulse voltage at the same pulse width
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Fig.6 The relation between pressure and gas quantity
in the Tank in pulse width at 600 ms
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Fig.7 The relation between discharging arc current of the ion
source and pulse width of the piezoelectric valve
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