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Figure 12: Schematic illustration of the influence of slag composition and dwell time of inclusions in the liquid pool 
on inclusion morphology in the remelted samples 

 
 
Summary and Conclusion 
 
The modification of oxides in the steel grade 
X38CrMoV5-1 through Electroslag Remelting has 
been investigated in detail using laboratory tests in a 
Tammann Furnace. Changes in inclusion size, 
composition and morphology due to steel/slag 
interactions are described. For this purpose the slag 
composition and the duration time has been varied. 
In a second step possible parallels to the ESR 
process were drawn and the decisive influencing 
parameters on inclusion modification were deduced. 
Summing up, the following main conclusions can be 
drawn on the basis of laboratory experiments: 

 Principally a good agreement between 
samples from the ESR process and 
laboratory tests is achieved for the examined 
parameters.  

 Regarding the used slag composition, mainly 
Al2O3 was found to essentially influence 
inclusion composition and inclusion size. In 
contrast, CaF2 does not seem to 
considerably affect inclusion composition, but 
has an important impact on physical slag 
properties and therefore codetermine the 
removal rate of inclusions. 

 

 Longer experimental duration times cause 
longer dwell time of inclusions in the liquid 
metal. On the one hand, this increases time 
for inclusion modification and especially 
MgOAl2O3 was found to act as 
heterogeneous nuclei for carbides and 
nitrides. On the other hand, longer dwell time 
also enhances the possibility of inclusion 
separation through flotation. Consequently, 
an agreement of a most adequate dwell time 
has to be defined weighing the involved 
advantages and disadvantages. 

 The initial inclusion composition in the 
electrode highly influences the final inclusion 
size and morphology in the remelted ingot. 
Regarding the overall removal rate and the 
final inclusion content, the inclusion 
composition in the electrode is seen to be 
more important than the initial inclusion 
number or size.  

 The morphology of inclusions in remelted 
samples is seen to be a decisive indicator for 
the understanding of inclusion behaviour 
during remelting.  
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Abbreviations 
 
ECD  Equivalent Circle Diameter 
ESR Electroslag Remelting 
NMI Non-metallic inclusion 
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