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Improvement of MgO-C Bricks for the BOF Converter in Kashima No.2 Steelmaking Plant
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Fig. 1 Process flow of steelmaking plants in Kashima works.
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Fig. 2 Relationship between charging scrap and the
furnace life index.
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Fig. 3 Color map showing the MgO-C brick thickness
at the end of a BOF campaign.
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Pig iron-slag coating Scrap charging

Fig.4 Schematic view of the coating with pig iron
and slag procedure.

Techniques to enhance strength
and inhibition of strength loss

(1) Reduction of the carbon content
(2) Increase of the anti-oxidant content
(3) Optimization of particle size distribution

(4) Adoption of a more suitable binder system

Fig. 5 Schematic view of the MgO-C and techniques
to enhance mechanical properties.
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Fig. 6 Comparison of the mechanical properties of

Case Il and Il MgO-C samples, before and after
single and multiple firings at 1400 °C.

Table 1 Samples of MgO-C refractories

Samples Calse Calllse Cﬁlse

Compositions / mass% MgO 78 80 80

F.C 18 15 15

Anti-oxidant content Al o © ©

Si - o o

B4C o o o

Binder type A A B
Bulk density / g-cm-3 2.92 2.99 3.00

Apparent porosity / % 3.0 29 3.0
Compressive strength / MPa 35.0 40.0 39.0
Elastic modulus after firing at 1400 °C / GPa 15.0 24.0 25.0
Modulus of rupture at 1400 °C / MPa 15.5 22.0 23.5
Thermal shock damage resistance S/E x10-3 / - 1.03 0.92 0.94
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Fig. 7 The cross section surface of samples of Case
Il and Case Il after thermal shock testing.
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Fig. 8 The map of elastic modulus and Modulus of
rapture for Case | to Case V samples.
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Table 2 Samples of MgO-C refractories

Samples Cﬁlse Cﬁ?e C?/se
Compositions / mass% MgO 80 82 84
F.C 15 13 11
Anti-oxidant content Al © © ©
Si o o o
B4C o o o
Binder type B B B

Bulk density / g-cm

3.00 3.04 3.07

Apparent porosity / %

3.0 2.8 2.7

Compressive strength / MPa

39.0 41.0 42.0

Elastic modulus after firing at 1400 °C / GPa 25.0 29.0 33.0

Modulus of rupture at 1400 °C / MPa 23.5 25.0 26.0

Thermal shock damage resistance S/E x10-3 / - 0.94 0.86 0.79
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Fig. 9 Relationship between the amounts of charged
heavy scrap, and the wear rate of the charging
sidewall.
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Fig. 10 Comparison of the wear-rate of samples for
field trials.
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