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ABSTRACT

In order to develop high performance basic dam block for tundish vessel in steel-making process, influences of raw
materials, binders and additives on hydration and thermal characteristics of magnesia caslable refractories were studied.
Crack initiation and propagation in cement bonded magnesia castables due to slaking of magnesia clinker al drying
process were suppressed by using spinel clinker mslead of magnesia powder. In case of Na,O-2CaQ-P,Q5(NC,P) bonded
castable, crack initiation due to slaking of magnesia chnker did noi ocenr but bending strength at high lemperature was
low. Mechamcal properties af NC,P bonded castable rofractones at high temperature were improved by using magnesia
clinker that contains low SiQ, contents.

Key words : Steel-making, Tundish, Basic refractories, Castables, Dam block, Magunesia, Slaking, Phosphate bonded
monolithic refractories
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Table 1. Chemical Compositions of Used Materiais
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Table 2. Batch Compositions and Properties of MgO Castables
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Fig. 1. Flow value and cold modulus of rupture of cement
bonded MgQO castable with addition amount of

sodium hexameta phosphate(SHP).

H1 H2 H3 H4 HS

Mg S5-95 a5 85 85 85 &3

Al O, AM-21 3 5 ) 5
Spinel Powder 3 5 3 3
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Iig. 3. XRD patterns of alumina cement hydrales with
addition amaunt of sodimm bexameta phosphate : (a)
noe addition, (b) 0.1 wt% and (c) 0.5 wi%

(d)

Fig. 2. SEM micrographs on the [racture section of alumina cement hydrales with addition amount of sodium hexameta
phosphate : (a) no addition, (b) 0.1 wi%. (c) 0.5 wt% and {d} surlface ol 0.5 wi% addinon.
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Fig. 4. Photographs of cement bonded MgO castable blocks
(95150500 mm) after drying at 130°C : (a) basic
batch, (b) 0.3 wt% addition of vinyl fiber and {c)
spinel powder addition.
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Fig. 5. Relation between flow value and cold modulus of
rupture of NC,P bonded MgO castable with addition
amount of sodium hexameta phosphate(SHP).
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Fig, 8. SEM micrographs of NC,P bonded MgO samples sintered at 1400°C. MgQ clinker - (a) S-93. {b) S-28 and () $-99.
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