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Progress and Future Prospect of Refractory Technology in Nippon Steel Corporation
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Abstract

Refractory technology is one of the key technologies in the steel industry and was developed with
advances in iron and steelmaking technology that often required rigorous operating conditions
such as high temperatures, severe corrosion, and prolonged processing. Refractory technology
comprises a very wide range of technologies, from the study of durable or low-cost materials to the
setting or design of refractory linings that contribute to low-cost, stable and high-quality steel
production. In recent years, the development of refractories has been expanded to fields such as
inspection and diagnostic technology for stabilizing the life of refractories, recycling of used
refractories as an environmentally conscious system, and automation of furnace construction work
to improve the working environment. This paper provides an overview of the environment
surrounding refractory technology of the 2000s, an overview of the technology development, and
an outlook for the future.
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The number of coke-batteries in Nippon Steel
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Progress of new refractories technology in Nippon Steel

2000-2005

2006-2010

20112015

20162018

* Applying of plasma spray
gunning technique to ZrO,-C
* Low thermal conductivity for

MgO-C

* Chrome-free brick for second
refining process

* MgO-C brick with excellent
thermal fatigue resistance

* Coating material for ceramic
fiber blanket

* Foaming thermal insulation
castable

* Control of peeling slag
protection layer at MgO-C brick

Material |» Nano-technology MgO-C » Improvement of shotcrete mate-|* Anti-clogging Immersion nozzle
* Carbon block with TiC for blast| rial for torpedo car (Al nozzle)
furnace
* Insulating refractories for
reheating furnace
* Monolithic lining technique for |* Improvement of brick lining of * Reinforcement of the support
upper part of RH degassing for corn of BOF structure for ceramic fiber
blocks in reheating furnace
. * Structural stabilization by
Construction . . Lo
of brick improving the bottom lining in
Mt electric furnace
* Improvement of the lance
injection port refractory for
desiliconization of molten iron
in torpedo car
Mechaniza- |* Microwave drying I for » Microwave drying II for
tion of brick| monolithic refractories monolithic refractories
work * Microwave drying for of RH
* Rotary shot repair method * Repair and diagnosing technique|* Hot Quick Mixing Injection and|* Improvement of hot injection
for coke-oven chamber Mist Injection (H-QMI) process
Repair and * Shortening the time required to |* Dry coating technology for * Application of mist injection
diagnosing change the converter tap hole tundish shot technology to tundish
technique non-destructive diagnostic * Quick Mixing Shotcrete (QMS) | coating material
technology for refractories
using radiation
. * Recycle technique for refracto- | Recycle technique for refracto- |» Technology for applying
Demolish . . . .
ries in NSC ries in Nagoya, Oita, Yawata recycled refractories to
and recycle . . .. .
edbttere * Auto-ripping machlne for and Kimitsu Works reheating furnace
refractory maintenance
* Application of stepwise heating |* Evaluation of cyclic thermal  |» Microstructural analysis of * Acoustic emission evaluation of
method to MgO-C brick treatment for corrosion refractories for blast furnace cracks generated during bending
* X-ray photography method for | resistance of MgO-C brick main through fracture of MgO-C brick
slag penetration in magnesia  |* Evaluation of characteristic * Technology to control the
brick image of AL,O,-C by TEM adhesion of inclusions to
» Mechanical characteristics with | Evaluation method for submerged nozzles
coarse-grained to monolithic corrosion resistance of
Evaluation | refractory refractories for degasser
method  |* The design of AL,O,-C ladle
shroud suitable for long-time
use and reuse
* Analysis of brick structure
using the rigid bodies-spring
model
* Basic study of alkali resistance
in reduction atmosphere
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