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Probe Measurements in D. C. Plasma Jet.

H[ajime MAakI, Setsuo SAEKI and Katashi Osak1

Abstract

Some preliminary experiments concerning high speed probe techniques has been
undertaken in D, C, plasma jet,

A conductivity probe, a typical Langmuir probe and velocity probe were used for the
investigation at the surface layer of the high temperature jet core. When a probe is
operated in high temperature plasma flow, it appears unlikely that the static theory of
the probe method will be directly applicable, So, Clayden’s assumptions were given for
the interpretation of results from our experiments,

Thus, apparent plasma conductivity, apparent electron temperatures and ion densities
were estimated and the probe current wave form were studied, It was found that the
electrical condutivity of plasma jet increased significantly with the arc current.

Typical values of specific resistance were less than 300 K& « cm which is equal to the

The results obtained from the measurements

resistance of the seeded Argon plasma,

by the Langmuir probe and the velocity probe were as foilows, The electron temperature

were 6500°K for Nozzle N—2,

12000°K for Nozzle N— 35 and the ion densities were 4 08 x

1014 ions/cm3 for N—5, 9.91x10'* ions/cm?® for N—I11 respectively.

A random pulse observed in the probe current vanished with the increase of the arc

current,
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Fig. 1 Single probe characteristics,
Vp : Probe potential

I, : Probe current
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Fig. 6 Characteristics of plasma jet generator
electrode gap; 2 mm,
gas flow rate; 20{/min
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Fig. 7 Specific resistance of plasma jet,

Q; gas flow rate {/min
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Fig. 8 Probe current wave form of
conductivity measurement,

N—5, gas flow rate 20{/min

arc current 100A
sweep velocity ; 200u#s/CM
gain; 5 V/CM
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Fig. 9 Single probe characteristics,
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Fig.10 Single probe characteristics,
N—2, electrode gap; 2mm, gas flow

rate ; 16//min, arc current ; 60A
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Table. 1 Experimental results from semi-cylindrical probes,
Nozzle number N—5 | N—11 Nozzle number N—s5 l N—11
N N |

Gas flow rate 1/min 30 25 Enthalpy kcal/kg 239 497
Arc current A 60 | 100 | Mean temperature of jet 2210 4350
Arc voltage A\ 26.1 26.3| Probe distance cm 1.0 1.0
Power input KW 1.56 2.63; Delay time us 50 50
Nozzle temperature °C 165 175 Velocity cﬁq/s 2.0x104 2.0x10%
Total loss KW 0.664 1.085 lon density  ions/cm® | 4.03x101%| 9,91x1014
Arc input KW 0.895 1.545i Probe current ~mA 10.3 25

Fig.11 Probe current & arc voltage wave
form of single probe,

N—26, gas flow rate 20{/min, arc
current 40A )
A channel ; probe current
B channel ; arc voltage
sweep velocity ; 500us/CM
gain ;A 5V/CM
B 5V/CM
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