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Progress and Future Prospects of Steelmaking Technology
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Abstract:

Main research and technical development topics in the last decade since the establishment of JFE Steel are
summarized. In the refining area, priority was on the reducing of slag generation by improving reaction efficiency in
hot metal pretreatment processes, improving purification level in the BOF and secondary refining, and expanding
iron source utilization by increasing heating margin. On slag and refractories, slag reuse techniques, sensible heat
collection from hot slag, and iron and phosphorus collection techniques were developed and put to practical use. In
casting area, stable high-speed casting and defect-free slab production techniques to prevent surface defects and

cracks, and reduce center segregation were developed. This paper also introduces future prospects for steelmaking

technologies.
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Table 1 Developed techniques in steelmaking process
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Increase of heat capasity

ore in Smelting reduction
converter

Application of Insulated
refractories

Utilization of cheaper iron scrap

Cu removal in hot metal

Utilization of steelmaking slag

Fe and P collection from
steelmaking slag
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Table 2 Developed techniques in continuous casting process

Target Technological development

* Pressurization and
depressurization refining
* Centrifugal flow tundish

Clean steel

* Breakout detection

* Intensive secondary cooling

* High-pressure water spray

* Prevention of submerged entry
nozzle clogging
(containing MgO and Al)

High speed casting

* Flow control in mold by
magnetic force (Flow Control
Mold)

* Addition of liquid mold flux

* Non-Newtonian flux

Prevention of surface defect
caused by inclusions and mold
flux

* Uniform cooling

Prevention of surface cracking | | Predeformation treatment

Prevention of centerline
segregation

* Direct measurement of unsteady
bulging

Control of solidifcation
structure

* Prediction of Equiaxed Crystal
Ratio
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Fig.1 Developed techniques in hot metal pretreatment process
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