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Abstract

: Ionizers are essential in various areas of manufacturing industries to protect electrostatic hazards and to

reduce inferior products. For ion sources used in the charge neutralizers, there are corona discharge, soft X-ray, ultra-
violet and glow discharge. Glow discharge has lots of attractive properties, such as lower discharge sustaining voltage,
no generation of ozone, and so on. In this paper, we did an experimental study to trace the mechanism and stabili-
zation of atmospheric pressure glow discharge using the several size and shape of electrodes. As an experimental result,
to sustain conditions of atmospheric pressure glow discharge is that discharge voltage is 360V, discharge current is
12mA, apply frequency is 1kHz between electrodes when positive electrode is molybdenum(Mo) and negative elec-
trode is copper(Cu). We confirmed that the mechanism and stabilization of atmospheric glow discharge is deeply con-
cerned with the shape and material of electrode for discharge. Especially, glow discharge in atmospheric pressure was
well generated and sustained according with the physical properties used electrode materials, example melting point,

thermal conductivity, and etc. -

Key Words :
1.LME
2o e I W l S AR
21788, ArS(self-sustain)i W @ ZAA o] BEAY

=

A zhe}),

SR PHS gRbd o2 4 mmHg 0]+ ¢F
oA 2 WAYF7| W7o o2 th7]et AbefolA
AR EE AR S-88 4 qlgich 2 ZA
7] AAS 93 olegomA ZRe A o]
Tt A7) 2ol oA wWol dAEa gl

A2 - Aol FR9- WS WA T
Zal AY 52 AMgstoiof gcp,

Ego), 2L e ARebd o] Zuio)a B
o o}—tf. ol )8 H2gsto 1|7} o} A

o] -£7]_A4 0] l-—.]:]_"’ \7)

s gk

+]

swchoi@kosha.net

42

ionizer, charge neutralizer, atmospheric pressure, glow discharge, electrode material

[e}
WA} o] 1 l 2 o Aol AEHJUA|T o
A A sl W WA= 222 A 7
E2 19861 d7E AEE7] A=A
25 e duby Og 4= mmHg ©]3}2] ¢t
Ho A ohaat e 2AY o F A}
1 kHz o}/ ZJ%J_ o}
2709 S5 Atololl A & Al
-dE 4*—?7}5- A8
ol Z= WAL tAFF, Taygd,

70 Zo] g #HNover voltage) S-of &JE3IT},
Fig. 12 3 Ay A7 A4S vehd A
otk o] JfM & & UFo] 2§ WHle]

= T
Aele dFe = A WA 4 9 mAZA ofuf B



ah Tomed ol i A% oy gl o
T ‘uw ligow  glow  gow 9%
Eal
oF
H
M
P L : :
0° 10 107 10° 10 10’ 10'
aF

AAYL A3 fAEE FHd BAS 7
A=k o th
3. AR 7 U AEEH

3.1. MExx|e] 7o

Fig. 2+= th7|¢t Sloll A 9] 29 Hha-g 2y A
7| 3R AL I AIE AT E vheld
Zlo]m, Fig. 32 Hbd AR 0] Mx|Abz o]},

A

Aol Alg-%l AH)= Signal Generator(HP 8116
A), Amplifier(NF HVA4321, 10kV AC/DC), Variable
Resistor(20W/10k<2) 2 Oscilloscope(LeCroy 9354TM)
& AR8BtoT

SG.oIA WA g

M9t

AMP. o] 4|

AFE SEA $ AF24 AY VRS AA
e APl O - S0l FEEES okrh WA
o] Mot ¥l MRE OSC.E & 9 7|=skqc)

V.R.

S-G.@ AMP.EI 0SC.
Electrode
< o
(a) Configuration of experimental circuit
N

N
s

Y

N

(b) Magnified electrode
Fig. 2. Configuration of experimental circuit and magnified
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Fig. 3. Experimental view for glow discharge generating.
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Table 1. Size and shape of electrodes
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Fig. 4. Photo of electrodes.
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Fig. 5. Magnified positive electrode tip.
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(b) stable
Fig. 6. Monitoring oscilloscope trace to decide stable or un—
stable glow discharge(voltage; 200 V/Div., current; 10
mA/Div,, X—axis; 10s/Div.).
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Table 2, Experimental resuits of stable or unstable glow dis—
charge by electrodes
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electrodes Mo Cu Fe st Ni
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Fig. 7. Observed voltage and current waveforms as a function
of frequency.
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Fig. 8. Traditional waveforms of glow discharge(voltage; 200
V/Div., current; 10mA/Div.).
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Table 3. Material properties of electrodes™

A2 43 HEd | 44| 9dng 97139 | 94
= () | (C) [callem-8-T)Y (mV) | (eV)
F2|(Cu) 2310 | 1083 0.94 +0.75 | 465
A(Fe) 2450 | 1539 0.172 +191 | 431
Ee]5d(Mo) | 3700 | 2625 0.35 +1.31 4.60
. 2450-
AN So00 | 1445 0.14 143 | 515
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