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Temperatures of Metallic and Ar Atoms in Ar Arc Plasma on Melting of Metal
Guower He Kuniyoshi Isuu. Yasushi Sasaxi, Yoshiaki Kasmwava and Heishichivo T akanashi

Synopsis

: In order to examine the effect of metallic vapor on temperature of Ar plasma, graphite, pure iron and Fe-bmass%Mn
alloy were melted in Ar arc plasma as an anode material.

The high speed and high sensitive multi-channel mono-

chromator was used for measurement of intensity of spectral lines. Based on these intensities, distribution of tempera-

tures of metallic and Ar atoms were calculated. Measured temperature of metallic atom was different from that of Ar

atom, and local thermal equilibrium was not established.

The temperatures of Ar atom in the center of arc column were about 9000K, 11000K and 9000K for graphite, pure

o/

iron and Fe-5mass%Mn alloy, respectively. This is due to the different plasma current density and electric conductivity

of plasma.

Key words : thermal plasma ; local thermal equilibrium ;

electron density ; metallic vapor.
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Fig. 1. Plasma current-voltage characteristics de-
pendent on anode material.
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Fig. 2. Schematic views of Ar plasma heating of
graphite, Fe and Fe-Mn alloy.
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Table 1. Fe I transition probabilities.

8)
Wavelength Reference data Present study Deviation *
Ann | DDCETT Aun (%)
(nm) tainty

406.36 069 | =25% | 059 * 42% —145
407.17 080 | £25% | 0.85 * 2.3% 6.2
430.79 035 | £25% | 0.34 = 3.6% —2.8
432.58 051 | £25% | 057 =3.1% 11.8
438.35 0.46 + 25% 041 * 25% -10.9
440.48 0.25 + 25% 0.26 = 1.5% 4.0
441,51 013 | £25% | 014 £12% 7.7

*: Deviation between data of the reference and present study.

Table 2. Mn I transition probabilities.

Wavelength Reference data ®’ | Present study Deviation *
uncer—

(nm) A | ity Aun %)
476.24 0.57 * 25% 0.56 = 5.2% -18
476.64 0.45 * 25% 042 = 45% —6.7
478.34 0.39 * 25% 040 * 2.9% 25
482.35 0.45 * 25% 0.44 = 3.8% —-2.2

*: Deviation between data of the reference and present study.
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Fig. 5. Typical plots of In(lum* Aam/Anm*Lom)  vs.
excited energy En using calibrated transi-
tion probabilities, shown in Table 1 and
Table 2.
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Fig. 6. Isothermal lines of Ar atom in Ar plasma
heating of graphite, Fe, and Fe-Mn alloy.
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Table 3. Relaxation time of energy in Ar plasma
melting of Fe and Fe-5mass%Mn alloy.
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T Ar—Fe =2.9)(10_ﬁ T Ar—Mn =3.7X10‘7
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