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Study on the Plasma Jet Device for Processing

Setsuo SAEk1, Katashi OsAki, Osamu Fukumasa,
Isao YAMADA and Satoshi SAkiYAMA

Abstract

General characteristics of the plasma jet device for processing were given for verious operating conditions

(ambient pressure, feed gas flow rate etc.).

Its device was consist of the forced constricted type plasma jet generator and the feed ring to inject

processing materials into the plasma jet.

Experiments were made at vessel pressure 200~1, 480 Torr, feed gas flow rate (Argon gas) 0~30 {/min,
arc current 60~160 A, arc operating gas flow rate (Argon gas) 20 !/min,

The arc voltage-current characteristics was a rising characteristics, The arc voltage and the net input
power supplied to the arc were increased with increasing the vessel pressure. The maximum jet power

was 3.9 kW at the vessel pressure 1,480 Torr.

The feed gas flow rate had a marked influence on the stability of the plasma jet. The feed gas flow
rate which did not disturb the plasma jet was decreased as the vessel pressure increased or the arc current

decreased,
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Fig. 2 Experimental arrangement of the plasma
jet device for processing.
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Fig. 3 Arc voltage vs arc current,
P,: Vessel pressure (Torr)

(185) 185

FE /) 760 Torr 3L 1,480, 200 Torr TR FH5.3
V (14.3%) #mn, 3.7V 10%) ®BAT5. chics
U REBO #BEE, X1 e AFO BEH ) AT
1, REETCRWTZoBRBEHETETEEY RT
i Twnab,

DX AEEY LR Y R TEEE, BBA
ZEELTWAIDBEROHARCH b7 - 75
DB FEEINTWA L LA ERTL L, hufs
ERC X b 7 — 7 KEDEN BT O AR, 7—7
HOBREL EAT2 0 HBROH LD 5 REM T
BigEehcis bz LELZLRS.

74— V) v IrEROBRCHE LT E, &
EBOBEIIZARBESC BT 0.5~2.0V k& 7o
h, BEERRL LT kERS, ¥, 7— 7%
7% 20~40 Torr ERT %, Tihbdb, 74— FY
VIRBERTHI LIV =y FMEREEYER TS
LEEMTHD, TOBEBITCHGERR T — 71
DBABEOHME LTHLIEEEL LS.,

3:1:2 TRXNE-PEX BEBRO ERERS
B 583B%Y Fig 4 wRt. Br 45 BETE
HKIT. 220~1,080WOHHCINE b, BROHEMEC
ORTIRIFERHC ERL, %20 ERRIRBEN
1,480 Torr ¢ 7.3 W/A k&<, 760 Torr ¢ 5.4

——:Plasma jet device for processing
R LT :Forced constricted type P.J.G.

1.2~

1.0~

[=3
ad
1

o
el
I

Heat loss (kW)

0.4

i I 1 | 1
4o 60 80 100 120 140 160

Arc current (A)

Fig. 4 Heat loss vs. arc current,
Wla: Anode loss,
Wlic: Insulated constrictor loss,
P,: Vessel pressure (Torr)
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Fig. 5 Net arc input, jet power and feed ring
loss vs. arc current.
P,: Vessel pressure (Torr)
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P, : Vessel pressure (Torr), 7,: Arc

current (A), Sweep velocity: 1 ms/div,

Upper trace: Arc voltage;(a)~(c): 5V /div,
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Middle trace: Arc current; (a): 3.5 A/div,
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V/div, (c): 0,092 V/div, (d)~(i): 0,005
V /div
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L : The distance from the feed ring
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Table 1 Limits of feed gas flow rate (I/min)

I 1m0 760 200
a X

60 0~2 2~ 4 6~ 8
100 6~8 10~12 11~13
150 6~8 18~20 20~22

Note; P,: Vessel pressure (Torr)
I,: Arc current (A)
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