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ABSTRACT

The effects of fluxes on MgQ coating materials for tundish were investigated. As the number of
charge in continuous casting was increased, the basicity of tundish slag was decreased due to the in-
crease of silica formed by dissolution from rice hull. As a result, the wear of magnesia lining was in-
creased, In aggregates of MgO coating materials, magnesioferrite was formed by the reaction between
magnesia and ferric oxide formed by the oxidation of malten steel, while matrix parts of MgO coating
materials were worn by CaQ-ALO,-%10; compounds. Silica in rice hull extracled to the molten slag reduced basi-
city of slag and formed forsterite 1 the result of its reaction with magnesia lining. Also, fayalte was formed
from the reaction between silica and ferric oxide and it caused the increment of magnesa lining's wear. The
wear of magnesia lining by flux of Ca0-510; was larger than that of Ca0-ALO, and calcia n the flux increased
the wear of magnesia lining through the formation of rankinite.
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Table 1. Characteristics of Wet Type Mg Coating
Materials for Tundish

MgO 78,50

Sid, 021

Chemical AlO; (.29
Compositions(wtéa) Fe.(), 1.49
Ca0 1.10

Others 0.41

Ampunt of Addition Water(wtde) 32
Density{g/ cm®) 1.35

Porosity{g:) 56

After Drymg at Flexural Strength
110°C for 24h (kg/ em®) 12
Compressive Strength
(kg/ cmm®) 29
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Fig. 1. Schematic diagram of corrosion test eguipment
by induction furnace.

Table 2. Chemucal Compositions of Tundish Fluxes
(Unit : wt%)

Flux A Flux B|Tgh Carbon L%‘ﬁ;ecgfﬂn
CaQ [ 45.14 |50.53 0.70 0.90
Si0; | 53.14 2.14 41.680 83.20
ALD; | 023 [4231 0.20 0.20
MgO | 033 | D24 0.20 0.30
MnO 0.02 - - -
Fe0, | 0.24 1.06 0.10 0.30
Tio, | 0.08 253 -
Na,0O 0.06 0.07 0.20 0.10
K0 0.05 0.19 1.70 1.80
Carbon - - 54.70 7.80
Others| 0.71 0.93 0.40 0.40
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Table 3. Chemical Composttions of Tundish Slag for Ultra Carbon Steel(Unit © wt%)

Namber of Coarge\| Ca0 | Si0, | MgO [ ALOs | TiO, | FeOy | MO | NaO | KO | CaO/Sio,
1 3343 | 11.23 | 4152 | 762 | 032 | 230 | 254 | 066 | 038 2.98
2 3168 | 1777 | 3429 | 706 | 235 | 295 | 271 | 065 | 054 1.78
3 98.64 | 2024 | 3357 | 626 | 208 | 414 | 325 | 032 | 060 142
4 9316 | 3013 | 3147 | 521 | 231 | 310 | 258 | 011 | 093 0.77
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Fig. 3. Corrosion behavior of MgD coatmg materizls
according to number of charge in ultra low
carbon steel.
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Aggregates Matrix
MgO 28.46 535
AlOs 2.29 25.02
5i0: 0.43 13.65
Ca0 0,76 3593
Fe:0s 68.07 20.05

Fig. 4. SEM image and result of EDAX analysis for
slag line of MgQO coating materials.(Corrosion
agent is tundish slag and number of charge is 1),
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SEM Image

Result of EDAX Analysis (Unit:wt%)

Dark Phases | Grey Phases
MgO 37.05 43.08
AlOs 0.37 0.50
Si0: 51.18 1.03
CaO 1.71 0.57
Fex0s 9.69 54.82

Fig. 5. SEM image and result of EDAX analysis for
slag lme of MgO coating matenals. (Corrosion
agent is tundish slag and number of charge 15 3).
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Fig. 6. Corrosion behavior of MgG coating materials ac-
cording to operation time and kind of rice Twll.
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SEM Image

SEM Image

Result of EDAX Analysis for Needle-like Parts

(Unit:wt%}
MgO 18.04
ALlOs 0.58
5i0: 51.51
Ca0 247
Fez(s 27.40

Fig. 7. SEM image and result of EDAX analysis for
slag line of Mg0 coating materials. (Corrosion
agent 1s high carbon rice hull and operation
lime is 40 min.)
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mr
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& Flux A
u flux B
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Fig. 8. Corrosion behavier of MgQ coating materials
according to operation lime and kind of tund-
ish flux.

VeSS MgO  coatingM2] matrix?7t ARH
CaQ -4 &3 MgO coating7 £l = 5= S10,2H9] 9
2| 25l F2 rankinite(3Ca0 - 250, &% : 11650~

Result of EDAX Analysis (Unit: wt%)

Apgregates Matrix
MgO 94.78 39.77
ALOs 0.%6 1.58
SiOn 1.65 34.19
Ca0 1.12 21.56
Fea0s 1.49 2.90

Fig. 9. SEM image and result of EDAX analysis for
slag line of MgO coatmg materials. (Corrosion
agent 18 flux B and operation time is 40 min.)

L MgQ Coating Mnterialﬂ

Permanent Brick
(High Silica}

| ALOs-8i0: Castable |

(A) In Rice Hull
(T Dissolution of $i(kh into Siag
@ Attack of MgO Coating Materials by Si0:
(B} In Interface between Molten Steel and Slag
(3 Formation of Fex0s by Oxidation of Molten Steel
@ Dissolution of Fex0s into Slag
& Attack of MgO Coating Materizls by Fex0s
(C) In Flax & Slag
© Attack of MgO Coating Materials by Flux & Slag

Fig. 10. Schematic diagram for the wear of MgO coat-
ing materials during tundish operation.
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