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Development of sealing and bubbling process in induction furnace

for produce high clean cast.

Gil-An Lee

Department of Production and Joining Engineering
Graduate School of Industry
Pukyong National University

Abstract

The effects of sealing and bubbling on microstructure, hardness, non
metallic inclusion and total oxygen content on induction melted
Ti-containing high-chrominum white cast iron were investigated.

Sealing and bubbling result in no noticeable difference on
microstructure  of cast. Furnace sealing or ladle bubbling, however,
result in higher hardness. The total oxygen content of cast with furnace
sealing or vacuum melting was lower compared to cast without furnace
sealing or cast with bubbling. The content of non metallic inclusion of
cast with furnace sealing was lower compared to cast with ladle

bubbling or cast without furnace sealing.
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(a) case of eguivalent direction

OO ~ &k

(b) case of opposite direction

Fig. 2.1 Relation of a direction of an electric current and a line of

magnetic force.
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Fig. 2.3 Charpy V-notch impact energy curves for iron-oxygen alloys
with varying oxygen content.
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Fig. 2.4 Variety and distribution of non metallic inclusion.
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Table 1. Standard of operation.

Melting Pouring
temperature temperature Note
() ()
Induction Ar gas
1500~1510 1350~1360
furnace sealing sealing, bubbling
Ar
Ladle bubbling ’ ’ gas
bubbling
Normal ” ”

Induction furnace sealing : using nommal ladle next to induction furnace sealing and lance bubbling
when melting iIs done.
Ladle bubbling : bubbling in ladle after normal melting

Normal : normal melting and ladie process
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Fig. 3.1 Schematic of sealing and lance bubbling process in
induction furnace
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Fig. 3.2 Photograph of heat resisting cover
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Fig. 3.3 Ar gas supply equipment of induction furnace sealing.
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Fig. 3.4 Photograph of induction furnace lance bubbling process
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Ar bubble Ladle
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Fig. 3.5 Schematic of ladle bubbling.
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Fig. 3.6 Photograph of dam type ladle and ladle bubbling.
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Table 2. Chemical component analysis result.

27 08| 12 (001|001 20 |01 |05] 15 12

Spec ~ ~ ~ ~ ~ ~ -~ ~ ~
301 12|16 {0031003} 24 1 15 2 1.8
Induction
furnace 284|088 | 155 10.024/0012{21.90| 042 | 1.39 | 1.74 | 1.35
sealing
Ladle
. 283|084 | 154 |0.025]0013{2097| 058 | 1.16 | 1.80 | 1.31
bubbling

Normal 279 | 0.85 | 153 |0.023[0.012{20.82| 056 | 1.06 | 1.71 | 1.27

Induction fumace sealing : using nommal ladle next to induction fumace sealing and lance bubbling
when melting is done.
Ladle bubbling : bubbling in ladle after normal melting

Normal : normal melting and ladle process
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Fig. 3.7 Photograph of O2/N2 determinator

- 23 -



Test plane Test piece

Specimen ‘/ e

(a) Sampling of test piece from round specimen
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Test plane
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(b) Sampling of test piece from square specimen

Fig. 3.8 The sampling of the test pieces from specimen

- 24 -



Fig. 3.9 Photograph of image analyzer
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Fig. 4.1 Change of Ti content in induction furnace molten metal.
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Fig. 4.2 Change of oxygen content in induction furnace molten metal.
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Fig. 4.3 Photograph of technology development product.
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The sampling of the test pieces from specimen
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Fig. 4.4 Optical microscope Photograph of process.(X100)
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Fig. 45 SEM photograph and EPMA graph of Ti precipitation in

induction furnace sealing.
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Fig. 4.8 Result of total oxygen content measurement.
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Fig. 4.10 Content of non-metallic inclusion.
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Fig. 4.11 Total content of non-metallic inclusion.
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