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1. 110004 2. 114000
MgO  ALOs
AL O;-MgO-C
TB 332 A
1. 5
30~50 mm 0.088
t2, mm 2
3 Uf-
Al O, UL-SiO, .
ALO;-MgO-C 0.088 0.044 mm . ALO;
34
: SiO, 2 pm
1
6 Table 1 Chemical composition of aggregate materials
. %
AlLO; SO, Fe, O TiO,
98.25 0.25 0.05 0.71
2
Table 2 Particle size distribution of corundum aggregate
mm w %
30~10 10~30
10~5 5~10
5~3 5~10
AbLOs-MgO-C 3~1 10~20
<0.088 20~40
3
Table 3 Composition of matrix materials %
1 A1203 SIOQ Ca() F6203 Mg() NazO
MgO 0.16 0.90 0.84 0.45 97.47 5.42
1.1 Uf-ALO; 99.65 0.03 — 0.2 — —
ULSIO,  0.68 98.0 0.29 0.07 0.18 0.21
2005-11-08
20574021 .
1969 — 1960 —
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1.2

20% —40%

150 mm X 230 mm X ~ 100 mm

AP HMOR
78 4 .
Al O;5-
MgO-C
4
Table 4 Chemical composition of slag sample for
corrosion test %
CaO Mg() SIOZ Alz 03 Fez O3 K2 O Naz O
30.82 13.99 8.85 20.28 13.05 3.47 5.42
2
1 MgO 1 600 C
3h . MgO
AlLO; 5% ~8%
MgO .
3.6%MgO MgO
4.8%
MgO
MgO 4.8%
1¢
0
N
g -1
e
_2 L
s 2 4 6 8
w(MgO)/%

Fig. 1 Relationship between MgO content and
linear shrinkage of precast block

5 Al O;-MgO-C
.110C 24 h
ALO;-MgO-C
17.0% Al,03;-MgO-C
17.5%. 1600 C
Al O3;-MgO-C
Al O3-MgO-C

. 1600 C 24 h
21.7%

18.4%. MgO  ALO;

1000 C

1 000 C
? . A1203—MgO—C

Alz O3 —MgO—
Alz 03— MgO-C
25.6 MPa

C .1600C
18.5 MPa
5 AI203-MgO-C

Table 5 Comparison of physical properties of precast
block with Al,O3-MgO-C brick

MegO-ALO;-C
110 C x24 h 17.5 17.0
. 1000 C X24 h 18.0 17.2
% 1600 C %24 h 21.7 18.4
110 °C X 24h 3.05 3.00
o 1000T x24h 3.06 3.02
g cm 1600 C X24 h 2.95 2.98
1000 C x24 h 0.02 -0.06
0 1600 C X24 h -0.1 -0.50
HMOR 110 C x24 h 7.2 8.6
1450C  1000C %24 h 8.2 12.3
MPa 1600 C X24 h 18.5 25.6
6 A1203—MgO—C
Al O;-MgO-C 100
A1203—MgO—C
A1203—MgO—C
2 A1203—MgO—C
. ALO;-

MgO-C
0.47 1.85 1.09C min
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0.12 1.52 0.91 C min
f\b()3—hdg()-(:

6 AlbO;-MgO-C
Table 6 Slag corrosion test results of Al,O3-MgO-C
brick and precast block

MgO-ALO;-C
100 63
100 34
100 7
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Fig.2 Temperature drop rates of molten steel in
the ladle with Al,Os-MgO-C brick lining
and precast block during the refining
process
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Abstract A carbon free precast block was developed by using fused high-Al corundum as aggregate and electro-melting
magnesia and ultra-fine ALO; and SiO, powders as matrix materials. A small linear shrinkage of the precast block was found
through the volume expansion due to the spinel which was produced from the reaction of MgO with ALO; in matrix. The

precast block shows lower apparent porosity and higher hot modulus of rupture and slag corrosion resistance in comparison to
conventional AL O;-MgO-C brick. Practical applications revealed that bonding the precast blocks together as ladle lining can
provide better thermal insulation which will effectively reduce the temperature drop of molten steel in refining process and
prevent molten steel from carburization. The carbon-free precast block is thus regarded as a new type of ladle lining material that

is beneficial to the production of low-carbon and ultra-low-carbon steel.

Key words carbon free precast block refractory ladle lining slag corrosion resistance thermal insulation
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