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Analysis on Internal Cracks in Fe-Cr-Al Alloy Electroslag
Remelting Ingot and Improved Process Measure

Bai Liguo', Li Jingshe', Yang Shufeng', Li Gang'? and Yang Hongbo'
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Beijing Shougang Gitane New Materials Co Ltd, Beijing 102200)

Abstract The effect of structure of electroslag remelting (ESR) mold, cooling intensity, voltage, current and slow-
cooling method on internal cracks of 200 kg ESR ingot of Fe-Cr-Al alloy (/% . 0.024C, 0.26Si, 0.17Mn, 20. ICr,
5.3Al, 0.05RE) has been studied by pilot-scale production. Results show that with the measures including modifying orig-
inal mold bottom water box to indirect water cooling unit, increasing inlet water rate, decreasing voltage and current respec-
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tively from original 5400 A and 55 V to 5000 A and 50 V to lower bath temperature, and using expanding perlite shielding
material for holding and soaking, the macrostructure of ESR ingot is compact and uniform, and there is no internal cracks.
Material Index Fe-Cr-Al Alloy, Electroslag Remelting, Internal Cracks, Process Measures
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Table 1 Melting parameters and measured data in ESR process
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Table 2 Main analysis of Fe-Cr-Al alloy /%

C Si Mn Al Ni RE Cr
0.024 0.26 0.17 5.3 0.1 0.05 20.1
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Fig. 1 Morphology and distribution of internal cracks in 200 kg
ESR ingot body
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Fig.2  Temperature measured at bottom, middle and top of
ESR ingot with original cooling process and indirect cooling
process
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Fig.3 Metallurgical effect for ESR ingot using internal cooling unit (a), increasing inlet cooling water rate (b) and decreasing bath

temperature (c)
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Table 3 Thermo-physical parameters of various shielding
materials
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Fig.4 Morphology of macrostructure of Fe-Cr-Al ESR ingot with holding and slow cooling

by vermiculite (a) and expanded perlite (b)
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Fig. 5 Morphology of macrostructure of Fe-Cr-Al ESR ingot
with improved process
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