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Improvement of Scrap Melting Efficiency through Enhancement of
Power Supply Pattern for Sendai Electric Arc Furnace
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Abstract:

In order to achieve global carbon neutrality, the electric arc furnace (EAF) method, which emits less CO, compared
to the blast furnace method, is gaining attention. However, EAF has lower production efficiency compared to blast
furnaces, and a significant portion of CO, emissions in EAFs come from the electricity source. Therefore, it is
necessary to reduce the scrap melting time (improve melting efficiency) which account for a large part of the
processing time, and reduce electricity consumption.

JFE Steel has conducted laboratory test simulating scrap steel immersion and melting processes to investigate the

influence of steel temperature and melting time on the formation of solidification shell at scrap-steel interface. Based

on these findings, JFE Steel has optimized the power supply pattern at Sendai Works EAF.
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Fig.1 Operation overview of Sendai ECOARC™
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Fig. 2 Power supply pattern (conventional)
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Fig.3 Melting and immersion test of pure iron (700 kg,
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Fig. 4 Relationship between immersion time and thickness
change rate during immersion in molten steel
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Fig.5 Appearance of sample after immersion in molten steel
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Fig. 6 Appearance of Multi-bar samples with different spacing
intervals after 10-second immersion in molten iron, as
studied by J. Li et al.”
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Fig. 7 Relationship between porosity and final melting time of
Multi-bar samples with different spacing intervals, as
studied by J. Li et al.”
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Fig. 8 Relationship between required heat input and power
input for each skip
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Fig.9 Relationship between required heat input and power
input for each skip
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