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Abstract

The alkaline earth metal Ba has a relatively low melting point. Because of its significantly high affinity to oxygen,
nitrogen and sulfur, it is highly functional as a steel refining agent. But Ba can adversely affect the properties of steel
especially the workability, because it can form a variety of inclusions. So, understanding of these inclusions is needed for
improvement of the properties of steel. Thus a fundamental study in the formation behavior of non-metallic inclusions in
Ba added Hyper Duplex STS melts was investigated. The amount of Ba, holding time and temperature were considered as
experimental variables. The number of non-metallic inclusions decreased and the large particle size of non-metallic
inclusions increased as the amount of Ba increased. The number of non-metallic inclusions also decreased and the large
particle size increased with increased holding times and temperatures of molten steel.
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Table 1 Interaction coefficients of molten iron at 1600 C

(0] C Cr Mn Mo

Ni S Si Al W

O -0.17  -0.421  -0.055 -0.021 0.005
Si  -0.119 0.8  -0.0003 -0.0146 2.36
Al -198  0.091

Cr -016 -0.114 -0.0003  0.0039

-0.14 0.006 -0.133 -0.066 -1.17  0.0085
-0.092 0.005 -0.066 -0.103 -0.058

0.015 0.035 0.056  0.043

-0.182 -0.17  -0.004

Table 2 Chemical composition of mother alloy (wt%b6)

Others
Cr Ni Mo Mn W Si C S N Al
(P,Cu,B)
27 7 2.5 0.93 3.3 0.3 0.018 <0.003 0.328 0.03 0.187

Table 3 Chemical composition of Ba-Si alloy (wt%b6)

Ba Si Ca Fe Others
22.7 57.3 2.44 10.74 6.82
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Fig. 2 Schematic drawing of experimental apparatus
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Hyper Duplex STS % Ba 7} Al v &M AE AAASE
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Fig. 3 Relationship between the number of non-
metallic inclusions per unit area and the
particle size for the barium content and the
holding time
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. 4 Change of the total area fraction of non-
metallic inclusions depending on the barium
content and the holding time
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Fig. 6 Change of the total area fraction of non-
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