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Abstract:
JFE Steel East Japan Works (Chiba) produces Cr-

based stainless steel. Vacuum Oxygen Decarburization 
(VOD) which has been adopted for secondary refining 
performs additional decarburization while inhibiting oxi-
dation of Cr under a high vacuum. Since production of 
ultra-low carbon Cr-based stainless steel which is used as 
a car exhaust system has been increased recently, VOD 
needs to process large amount of oxygen blowing with 
longer processing time. To improve bottleneck conditions 
of VOD, we tried dilution oxygen blowing, introduction 
of decarburization guidance, and change timing of alloy 
addition. As a result, more efficient production has been 
achieved at VOD process and productivity of stainless 
steel has been improved.

1. Introduction

JFE Steel’s East Japan Works (Chiba District) No. 4 
Steelmaking Shop (hereinafter, Chiba No. 4 Steelmak-

promotes the oxidation reaction of Cr. Oxidation of Cr 
not only reduces the decarburization velocity, inviting 
delays in the treatment time, but also increases the 
amount of  Al or Si addition for deoxidation in the 

decarburization process. Due to this refining reaction, 
when producing ultra-low carbon Cr-based stainless 
steel, the time required for decarburization treatment in 
the VOD is extended, leading to a condition which is 
limiting for the steelmaking process as a whole. Since 
shortening the decarburization treatment time is indis-
pensable for increasing the stainless steel production 
capacity, in this work, we attempted to shorten the 
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3.3 Change of Timing of Alloy Addition During 
Treatment

3.3.1 Outline of Delayed Alloy Addition Timing 
Experiment5)



Increase of Stainless Steel Production Capacity in East Japan Works (Chiba)

114 JFE TECHNICAL REPORT No. 27 (Mar. 2022)

Copyright © 2022 JFE Steel Corporation. All Rights Reserved. Unauthorized reproduction prohibited.

oxygen efficiency at a high level. Production effi-
ciency was improved by 3.6 % by this measure.

(2) The timing of sampling at the end of decarburiza-
tion could be optimized by providing decarburiza-
tion guidance. As a result, it was possible to pre-
vent excessive decarburization without the 
occurrence of  out-of-standard [C] values, thereby 
achieving an 8.0 % improvement in production 
efficiency.

(3) Delaying the timing of  alloy addition to improve 

decarburization oxygen efficiency by maintaining a 
high molten steel temperature during oxygen blow-
ing was also examined, resulting in a 9.9  % 
improvement in productivity.

Although the low productivity of the VOD process 
had been the limiting factor for the productivity of the 
ultra-low carbon Cr-based stainless steel production 
process, the production efficiency of the VOD process 
was improved by a total of  22 % as a result of  these 
experiments, and the bottleneck condition of the VOD 
was successfully eliminated.
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Fig. 10 Result of improvement of VOD processing
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