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Rapid Evaluation of Inclusion in Steel by Use of Cold Crucible Levitation Melting

Hiroyuki KONDO, Takehiko ToH, Ryuji UEMORI, Tokio Suzukli, Koichi CHIBA,
Hideaki YAMAMURA, Masamitsu WAKOH and Eiichi TAKEUCHI

Synepsis : Rapid evaluation method of inclusions in steel by use of cold crucible levitation melting has been developed. More than 70% of inclusions in

steel were concentrated in surface layer of 70 um thick by cold crucible melting in 5 min. Size distributions of alumina and slag type inclu-

sions, and component of slag type inclusions were not remarkably changed by the fusion. X-ray fluorescence (XRF) with energy dispersive

detection and fundamental parameter technique were employed to assess steel cleanliness rapidly. Indices of content could be obtained by

XRF for alumina and slag type inclusions, respectively. Analytical time of 2.5 min was achieved when the sample was rotated during the

measurement.

Key words : inclusion; cold crucible levitation melting; X-ray fluorescence.
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Fig. 1. Schematic diagram of cold crucible.
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Fig. 2. Sample temperature and RF power.
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Fig. 3. Dependence of recovery™ of Al,0, on the melting
time in cold crucible.
*) Ratio of Al,O, content in surface layer of 70
um-depth to Al,O, content of original sample.
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Fig. 4. Depth profile of AL,O, and CaO in the surface layer
of steel solidified after cold crucible melting.
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Fig. 5. Size distributions of inclusions in steel before and after cold crucible melting.
(a) Alumina type inclusion, (b) slag type inclusion.
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Fig. 6. SEM photograph of slag type inclusion extracted
from cold crucible melted steel.

Table 1. Component of slag type inclusion in steel before
and after cold crucible melting (mass%o).

Al2Os CaO
As sampled 47 49
Cold crucible melted 55 44
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