£t g 3L

# & $B Vol 83 (1997) Nol2

Argh 7S XVBRRICE T2 BEATES T

fil  EE* - AFH OFBE? - ERAR R - AES

i+

Spatial Distribution of Metallic Vapor in Ar Thermal Plasma on Melting of Fe and Fe-Mn Alloy
Guo Wei Hg, Kuniyoshi Isun, Yasushi Saxkarand Yoshiaki Kasmwava

Synopsis : Metallic vapor pressure distribution in Ar thermal plasma on melting of metal was determined by using the values of
total absorption ratio of spectra (8) which were calculated from Ar density and Ar spectral intensity. There is good
agreement between the vaporization rate obtained from the distribution of metallic vapor pressure by using Hertz-

Knudsen equation and that of measured.

The metallic vapor pressure decreased from molten surface to bulk of Ar plasma. Due to the enhanced vaporization
mechanism, the maximum metallic vapor pressure was not at the anode spot, but at outer region of anode spot which

has the highest temperature at the molten surface.

Key words : Ar thermal plasma; spectroscopic measurement ; law of Boltzmann distribution ; Saha’é equation ; molten metal;

vaporization rate ; metallic vapor.
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Table 1. Melting conditions.

Sample weight: 30g
Plasma gas: Ar
Gas flow rate:  8000Ncm °/min
Plasma current: 120A
Plasma voltage: 43 ~ 46V
Arc length: 30mm
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Fig. 1. Radial distributions of absorption ratio in
plasma melting of Fe and Fe-Mn alloy.
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Fig. 2. Radial distributions of Fe and Mn spectrum
intensity as a function of height above the
molten surface in plasma melting of Fe and
Fe-Mn alloy.
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Fig. 3. Radial distributions of Fe, Mn and Mn*

density at just above the molten surfaces.
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Fig. 4. Radial distributions of Fe and Mn vapor
pressure at just above the surface of Fe and
Fe-Mn alloy moltens.
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Mn alloy.
Table 2. Vaporization rates calculated from distribution of vapor pressure.
(1) Fe
r(mm) 0~2 2~4 4~6 6~8(8~10 | 10~12
S (x10*m®) 12.6 377 62.8 87.9 113.0 138.2
Tre (K) 4740 4660 4510 4330 4080 3940
P (x10°Pa) 5.75 9.68 18.86 13.72 7.60 1.66
J(g/s) |3.42x107 |1.74x10° [5.75x10° |5.98x10° [4.39x10° {1.19x10° | = 1.=1.94x10°(cal )
Ja (g/s) 2 J=1.17x10" (obs.)
(2) Fe-Mn alloy
r(mm) 0~2 2~4 4~6 6~8|8~10 | 10~12
S (x10°m’) 12.6 377 62.8 879 113.0 138.2
T (K) 4670 4660 4450 4200 3760 3300
P (x10°Pa) 15.57 25.22 38.83 40.36 13.07 2.19
Ja(g/s) 9.33x10° |4.54x10° {1.19x10° |1.79x10° [7.86x10* |1.72x10° | X J.=4.48x10°(cal.)
Ja(g/s) T J=8.67x10" (obs.)

cal. : calculated from distribution of vapor pressure
obs.: measurement value
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