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Abstract

For last 25 years, steelmaking process has developed fairly, for example, division of refining
function to introduce pretreatment of hot metal, increase of continuous casting rate etc. And the
improvement of productivity, quality, and cost has been asked. To satisfy these requirements, tech-
nique of refractories has developed. In this paper, author sintroduce several examples of technical
development of refractorieson steelmaking processin Kimitsu Worksand M uroran Works, Nippon

Steel Corp.
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Place of measuring system of shell temperature by 2 dimensional thermometer
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Measuring point of temperature in the lower vessel
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Temperature change in the lower vessel by new drying patern

gboobooooog

23200029
OO00ORHOOOOOOOOOMgO-CrO,0 000000
goboorRHODOOOO0OO0ODOOOOOOOOOODOO
bobooobooobooborOObOObOOOOOODOO
oobooooobooooooooboooboooooooo
oobooboobobooooobooboobobnOMgo-
crO0,0 0000000000000 00FOOOOONO
oobooooooooooooo
00000Mgo-Cr,0,00000 ALO,-Spinel 0 00 0 0 0
bdreOUOO0O0O0OCO0O0OO0ODOOOOOODOOOOO
goboooobooobooooboognblecotd 06000
oooo12000000000AILO,-Spinell 00000
ooooodmMgo-CrOo,000000000000000O0
oboo0oooO0o0obOobobOooooobooOooo4o000
ooooboooooobbOoobooooddMmgo-Cr,o,0
uooooooooaoo
ooooooooO0oooo00oo00o00ALOS,-Spineld OO
gooogoooooooooboboboobbooooog
goooooooooooboobobooboooboooogoa
ooooooooALo-MgOOOOOOOOOOODOOO
oobooboooboooobooooo

140
~ 120
| 100
3
& %
§ 60
o
8 40
20
o s
Magnesia-Chromite Alumina-Spinel
brick catstable
01200000000000000
Results of corrosion test by iron oxide
ooooo

Monolithic refractories for upper vessel

Conventional Improvement
Section Wall Lower wall Upper wall
Meterial Magnesia-chromite Alumina-spinel Alumina-Magnesia
brick castable shot-creat
Properties
Bulk density 3.05 3.14 29
Appefaent 16.5 16.5 21.0
porosity (%)
Modulus of RT 5.9 4.5 31
rupture (MPa) After heating 39 29 )
at 15000
Chemical composition (%)
ALO, - 91.8 89
MgO 72.5 6.8 7
Cr,0, 12.2 -

RT: Room temperature
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Name Mobile-shot
Vehicle Truck (8ton)
Material pomp Piston pun_wp
100 kg/min
Mixer capasity 500 kg/batch
Air compressor 11 m*min
goooboobo

Typical properties of material

Conventional | Improve | Castable
Chemical composition
(%) ALO, 88 86 89
MgO 10 12 7.5
Modulus of rupture
(MPa) 1100 x 24h 11.2 10.3 7.0
150000 x 3h 29.7 27.1 311
Parmanent linear change +0.02 +0.83 +0.83
(%) 150000 x 3h
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