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Application of Monolithic Refractory to Teeming Ladle

for Stainless Steelmaking
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At No.1 Steelmaking Shop of Kawasaki Steel’'s Chiba Works where stainless steels are mainly produced, application of
alumina-spinel castable refractories to the wall and bottom of the ladle and adoption of an intermediate grafting repair
without removal of the metamorphic layer on the surface of the used material were tried. Application of an alumina-spinel
castable refractory containing 20% fine spinel particles to the wall and bottom of the ladle secured the durability of these

parts, without cracking or peeling damage.

When intermediate grafting repair is carried out without removing the

metamorphic laver, the slag adhering to the surface of the old material is heated, melts, and penetrates into the new
material, creating a strong sintered layer between the old and new materials. In comparison with the conventional brick
lining method, an extension of the life of the wall to 240 heats and a 34% reduction in refractory costs have been achieved

as a result of this improved process.
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Fig. 1 Results of erosion test for alumina-spinel castable
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Photo 1 Cross section of pre-cast block used for wall in
ladle (after 50 heats)
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Fig. 2 Result of pre-cast block test (after 50 heats)
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Table 1 Properties of refractories for ladle

A B | ¢ D
MgO-C |Castabie® ALO,-C
Application Slag-line Wall and bottom
Si0, 1 0.2 0.1 3
Chemical ALOD, — 76 93 75
compaosition MgO 76 19 ] 5
(%) Zr(), — — - —
C 15 3 - 3
Apparent porosity (%) 2.5 7.5 13.3 7.5
Bulk density 2.93 3.05 2.98 3.05
Crushing strength{(MPa)| 64 78 23 78

* Data of castable prepared by 110°C X24 h
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Fig. 4 Transition of residual thickness of wall at ladle
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Fig. 5 Relationship between stainless steel heat ratio and
wearing rate of wall in ladle
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Fig. 6 Relationship between stainless steel heat ratio and
wear of bottom in ladle
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Table 2 Analysis results of X-ray diffraction

Distance Mineral
from . . .
surface Corundum| Spinel |Gehlenite | Anorthite
(mm) Al,O; | MgALO, | Ca,ALSIO; | CaALSi.0s
0~20 New-lining + . . o
zone
20~ 40 Adhesive . X . tr
znne
40~60 + tr tr
0 1d lining
zone
60~90 ++ + ++ —

+++>++>+>0>4r

(3) EMEOESEINETSY, BRECLLHLILD

Llbo o b s, OMERAFERT 7FEHIZE 'Jie,»wllb, b4
HBIZLERTao Eic k), AM~-#Fgomg i LT3
LEEINL,

Table 2 12, W% 7N &EEIC X BEHIC & A FEEHHBOHA
HERERT, HERICIE, RERA, 2T Tl F
4 b (CaALSIO) . 7/ —%4 F (CaAlS10s ﬁf%ﬁmﬁ:ﬂ
IR B AR L AL, HHBYTR S & CIUHEERIZ LN
N7, LiahisT, IHH&rﬁmflxﬁthA%m“%,i?m_4:me?asleL
T, FOHEMMHFFHNALEROw Y 2 AR TEHET S L

BETLD,
PlbnZ e, $ELLBEOAERNIEVTL, HRRERTSH
DVIRFRS0HFHERLIEE 2 bt b,

5 R

HitE T AR E 2, HETE—SH IO IUN T (E, M4,
WA~ D TN L F  AERVELAAMOBETICME, #HEL LK
ANk GERE L TR L7

Fig.10 &>, 1AM T » LB L Todifs LRk A
NeRE &4, EEds, BT~ T3+« ARG LAAMOH
B, 25 ER LiEE TRET LI 8ok gkt 240 F

— U, BN DI 60 F e — Y, EOAMHEBIR 20 F e — Y ETH
HiE X LG T E, B 2 Ob I3 J4YRIRT &7

‘Wall life (heat} 100 120 120 240
Bouom life (heat) 40 & &0 60(240)
00— 100
90

index of

80
80 — 78
refraclory cost.
70— 66
60 — I

Slagline part MgO-C brick
AlzOy-C 4 Alumina-spinel
Wall part brick ! caslable
Boliom part Ziwon AL O3-C
brick + brick H
Method of lining [Brick work Casting | Relining

Fig. 10 Transition of refractory cost

6 #E

TR — R IR B T, EE, B~ T
o ACHRARELAAMEEHL, 26IENB RN L uiky
ELUBL2EML MR P S s,

(1) MEEICZERAE 0%HALALTL I F - AEFAFRL
SAAK B TS, BomAET Ao Lok, ML RIEHAE
L EELLEEEIRL,

(2) FEBEPRELYVGHBELLRTICS T, HEBOE
25 R LR LR CRNT A 520, I
~FiH B oORE EEML Lo T B, #EEL LR
(R iY chincn s Rl T =

(3) BlbodEic by, EREMUSEIEAE 240 F v — P 2 TR T
5, BRI A ML 3%BHIRT 372,

g # X M

1) MR AR Mgk, W OEM, BRI, EREA
MEE o2, 2 (1989) 4, 1109

2y ENZEE, WETOR Rk A B, DS MELTe
2z, 2 (1989) 4, 1110

3 AEIUERK, WA ELAIA KT R BB :TeoezR 2
(1589) 4, 1111

D AR, DEREETT, RRE o, WUE A bhE 1L oy

, EEAE

e Foe A, 2 (1989) 4, 1112

B) i BE, TRAREUER, APRAML M WL A B MBI LT
ot A, 3 (1990) 1, 233

6)  SEFIFESE, N M, R 8. HIF IR ATRSEM. G B
HEEZoER, 2 (1989 1, 129

7 RULEGL, NIEEN], PSR B, BRI B LA,
73 (1987) 4, 173

— 61 — NIRRT e Vol. 25 No. 4 1993



