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ABSTRACT

Decarburization phenomena have been studied by plasma in stainless steel, plain carbon steel and cast iron. It was

also investigated the movement of impurity element P,S in the plasma jet metal pool.

The plasma jet was obtained by Ar -

CO, gas mixture with 5 kVA DC power source. It produced enough

temperature to dissociate into activated oxygen atom by reaction of CO,=CO + O™ and it reacted with C in metal

pool. Decarburization rate was increased about 5 times in comparing with the conventional induction melted metal

pool by CO, gas decarburization.

Even under the Ar plasma jet, decarburization was obtained by agitation of metal bath by Ar* bombardment and

dilution phenomena of carbon atom under the very high plasma temperature. But heavy element P and S are not

much removed because they are too heavy in mass to be activated by Ar*ion bombardment.
Desulphurization was achieved by Ar - CO, plasma in plain carbon steel and cast iron by the reaction of SOx(S +

O™). But dephosphorization could not be obtained by Ar- CO, plasma, because gaseous reaction of phosphorous

oxide (P + O™) was not existed.
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Table 1. Chemical composition(9%) of specimens.
Specimens C Si Mn P S Ni Cr

Stainless steel { 0,08 |0.42(1.521(0.052{0.01 1] 8_42|18.20

Carbon steel 0.1461 0,11 10 .6510.01610.013] -— -

Cast iron 2.3 0.03{0.3510.39 {0.018] — -
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Fig.2, Comparison of isothermal map of open arc
(I) and that of plasma arc(ll) at electric

current 200A.
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Fig.3. Decarburization curve of stainless steel

by Argon plasma.
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Fig.4. Decarburization curve of carbon steel by

Ar—C0O; plasma.



2

AM6Y M43 (1986.12)

N

42 F2F 3] %)

— 287 —

Ar (0
o] 5
A 5

2 (1/min)
& {1/7min}

tn( (mot/em’)
o
1

J B
0 S 1000 1500
t{sec)

Fig.5. Decarburization curve of cast iron by Ar-

CO; plasma.
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Table 2. Rate constant (lel()_u- seC') of decarburization and desulphurization.

decarburization decarburization | decarburization | desulphurization | desulphurization
| Fig.3 Fig.4 ' Fig.5 Fig.6 Fig.7
® | 1.419 3.440 4.130 1.284 0.437
A 2.165 4.550 5.610 1.512 0.654
Blowing rate & Ar : CO, = 5:2 (l/mln) A Ar : CO, = 5:4 (1/ min)
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