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Study on the Cross Electrode Type Plasma Generator

Setsuo SAEKI and Katashi OsAkI

Abstract

This report described the characteristics of the cross electrode type plasma jet genrator, which
has been consisted of the cross electrode to lay in the nozzle constrictor and of center electorode.

Experiments were made at the arc current range from 20 to 60A for straight polarity jet and 10
to 30 A for reverse polarity jet in Argon gas flow rate from 15 to 40 //min.

The results of this experimental investigation were as follws :

The arc voltage versus arc current characteristics for straight polarity jet were drooping charact-
eristics, untill the arc current was 40 A, but for over 40 A, it was positive characteristics. On the
other hand, for reverse polarity jet, it was always drooping one. As the gas flow rate increased,
the arc voltage of both jets was increased. The arc voltage of reverse polarity jet was higher than
straight polarity jet.

For straight polarity jet, the ratio of the sum of the cross electrode loss and the nozzle loss to
the total loss was rang from 70 to 80%, and the ratio of the cross electrode loss to the former
was rang from 70 to 84%. But for reverse polarity jet, the cross electrode loss was down fifth
value of straight polarity jet.

The thermal efficiency of this generator was rang from 65 to 85% as the general plasma jet
generator, and increasing the gas flow rate, it was increase.

The mean temperature was below 3015°K.

The arc mode of straight polarity jet was indicated the quasisteady mode or steady mode, but for
reverse polarity jet, it was always indicated the oscillation mode.

At the same power input, the plasme flame length of reverse polarity jet was longer than that
of straight polarity jet and so the form of reverse polarity jet was more sharp. Increasing the arc
current and the gas flow rate, the core section and the outer flame of straight polarity jet was

expanded, but the reverse polarity jet, the core section was only expanded.
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Fig. 1 Sectional view of the cross electrode type plasma jet generator
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Fig. 2 The arc voltage-current characteristics
Q : Argon gas flow rate (//min)
S :Straight polarity jet, R. : Reverse
polarity jet
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Fig. 8 The osillogram of arc mode for axial flow

(@)~(d) + N—11 Nozzle electrode type, (e)~(h) : Straight polarity jet
(i)~(1) : Reverse polaritv jet, Q : Argon gas flow rate (//min)
I. : Arc current (A), Sweep velocity : 5004s/div.
Upper trace : Arc voltage wave form ; (@)b)(d) s 10v/div.
Eri)~(1) s 1 v/div., (e)~h): 2 v/div.
Middle trace : Arc current wave form ; (a)~/d) : 20v/div.

Lower trace : Light intensity wave form of jet ;
@~e)@hik)1) : 0.1 v/div., (f)i):0.05v/div.

(j)£0.2 v/div.

3.4 TI3XIZ <y b

FEEERILY = v b IE—IC BN DY G R
BIFCHAMET AL E BT, P e v b 25 OHEDE
W LK TH A, FAWE 20 1/min, 7 — 7 HH30
ATBIBY . v b 2E, =2 7HER, EMEEOHE
12mm, 7.6mm<7T, &M T3 18.3mm, 11.1mm&
r b, BIEY x v b OFFDEIRE X EREN S - o b
oA fEE 25,

AT L A2 = v b OMEBIIEREELEY .« v HiT
WU T2 7HE & b NZEBORN & 75 - T
25, B = v b TIRER = 7Ly FEb N
%,

H AR ORI TEHI0ADIERNE S = v b 2 RZHR
X, Db EFNAE LAY, TEHIA OEM Y
= v FZFEELS I/min X Y40 [/min A DIFINT L H

Vol.24 No.2 (1973)

Pz v MESKROBI AL, SERELED SNS,
P2y P RO IEEEE E b 7 A EEENT
Kx FEEL DS, 2 TIERIEENE Y v T
S TR U, BiES - o ML T EET %
DS D 5.

F—AJIDY « v MZBNT, BEHEOBHEDY
o N ERIEE X D 16~30% KT, ¥ 2 v FERIIE
Pk & D 10% 0L LEERE S i X 2id, —HIEEEsy
= v MGG 5 F b L, ARG L s
VDT, EERPSEEMSIR, IR oy PP
EThD, TIATY oy b DFEHIRRER Fig. 910R
ER



R 7 7 X~ Fh: s

@ Q=20, T=12

b) Q:30, [u———30

) Q =30, [a=30

(183) 59

‘) 40 1 ‘ mm)
© Q=40 L= - 20

~ 10

f) Q:40y [1223
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Q : Argon gas flow rate (//min)
la ¢ Arc current (A)
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