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Table 1 Chemical compositions of main starting materials
w/!%
MgO AlL,O; CaO  Si0, Fe,0; TiO,
0.07 95.36 0.56 1.43 0.55 2.48

99.42 0.02 0.02
98.51 0.06 0.22 0.20
Ca0 90 10.81 88.29 0.30 0.30 0.29 0.0l
1-2 97 96.85 0.24 1.51 0.72 0.63 0.012
. p%1203 Ca0 pAl, 05 90.80 0.10 0.20
( Al( OH) ;) ( AIOOH) Andreasen
: a-AlL 0, q 0.26, A
3 . p_AA1203 A 8%(1,0) 90 B 7%(w)
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40 40
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2 A B
Table 2 Formulations of specimens B
w/! % °
A B
(5~3 mm) 12 12 .
3~1 mm 22 22 3
<1 mm 27 27
o 1 100 C
(0.074 mm) 24.5 24.5
97 (0.088 mm) 0 7 pALO;
90 (0.061 mm) 8 0 6
97 Si0, 0.5 0.5 3
pALO; 2 2 Table 3 Cold physical properties of specimens
a-AlL 0, 4 4 A B
Fs20( ) 0.2 0.2 110 C 24 h 4.1 4.0
C ) 6 6 /MPa 1100 C 3 h 3.1 3.0
1600 C 3 h 14.3 3.2
110 °C 24 h 16.7 16.5
/MPa 1100 C 3 h 16. 1 16.5
70 mm x70 mm x 70 mm 1600 C 3 h 122.8 16.6
=20 mm-R =30 mm.H =40 mm o ; 110 °C 24 h 2.90 2.90
110 °C 24 h 35 o (g om) 1100 C 3 h 2.90 2.83
1600 °C 3 h 2.91 2.45
(w) : Si0, 23.99% . AL,O, 32. 84% . o o0 s
Ca0 34% MgO 5. 94% . TiO, 0. 72% - MnO 1. 02% - 1% 1100°C 3 h 23.5 25.0
Fe,0,1.13% . 1600 °C 3 h 11600 ¢ 3 h 23.4 34.3
27 ¢ IF 1600 °C 3 h 0 1100 °C 3 h ~0.05 0.17
1600 °C 3 h -0.99 4.84
( ) S (
) = $/8, x 100% ( S, 2.2
lOOOmmz)o 1600 °C 3h 1
1( a) o
A
B o
o ( Nova NanoSEM 400 FEI
1600 C 3h 2
1(b o A
( Phoenix) . (b)
; B
2
2.1 A o
3 o 3
110 C 24 h . L A
. 1100C3h B
A B A
A B pALO;
o A a-AlL O, :
B 1100 C
. 1600°C3h A . B
B B
B o
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MgO

MgAlL,O,( R) +MnO(S) +FeO(S) —

(Mg Mn Fe) ( Fe Al),0, (1
McO( S) +AlL,O,(S R) +MnO(S) +FeO(S)
—— (Mg Mn Fe) ( Fe Al),O0, (2)
MgO( R) +AL,O,( R) +MnO(S) +FeO(S)
——( Mg Mn Fe) ( Fe Al),0,. (3)
2.3 LF
Factsage6. 2 Equilib
1 600 C.0.1 MPa LF
o 4
S R
A=R/(R+S) R+S=10<A<l.
A 0 0.01 A
1
o FToxid—SLAGA . FToxid—
AlSp  FToxid-MeO_A.
3 5 B
Fig.3 Microstructure photographs of realtion layers of specimens 6 °
4 3 EDS
Table 4 EDS analysis of micro zones in Fig.3
Mg Al Si xif Fe Mn 0
1 — 40 — — — — 60
2 — 37.34 — 3.33 — — 59.33 (CAg)
A 3 — 33.29 — 8.39 — — 58.32 (CA,)
4 — 16.01 9.52 15.70 — — 58.76 (C,AS)
5 12.70 28.83 — — 0.47 0.79 ST-21 (M g Mig og Feq g0) AL Os 91)
6 — 40 — — — — 60
7 — 37.26 — 3.42 — — 59.32 (CAq)
B 8 — 16.37 9.59 15.15 — — 58.89 (C,AS)
9 12.39 29.36 — — 0.47 0.44 ST-34 Mgy 44 Mig o3 Feq g0) AL Os.9,)
5( a) A A <0.43
s /::_‘:::r::: R
AL O, o A=
0 Oj ! 0.43 CA, A CA,
4 A=0.62
Fig. 4 Diagram of thermodynamic simulation model ;70.62<A4<0.9 CA,
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Interaction of LF slag and p-Al,O, bonded alumina — magnesia castables/Li Yanhua Han Binggiang
He Hengxing Liu Yanshan Li Nan//Naihuo Cailiao. —2014 48( 5) :359

Abstract: Two batches of alumina—magnesia castables were prepared by using brown corundum (5 -3
mm) and tabular corundum (3 -1 and <1 mm) as aggregates fused white alumina ( 0.074 mm) fused
magnesia (0.088 mm) and spinel powder (0.061 mm) as matrix p-Al,O, as binder and adding 8 mass%
90 spinel and 7 mass% 97 fused magnesia respectively. Cold physical properties corrosion and penetra—
tion resistance to LF slag of the two castables were compared. Microstructures of the two kinds of corroded
specimens were investigated with SEM and the corrosion process was thermodynamically simulated by
software Factsage 6.2. The results show that: compared with the castable with 7 mass% 97 fused magne-
sia the alumina-magnesia castable containing 8 mass% 90 spinel has a higher cold strength a higher bulk
density a lower apparent porosity and a better penetration resistance to LF slag at all temperatures; high
MgO content in alumina-magnesia castables results in more in-situ formed spinel during firing expanding
the volume which is not beneficial to slag penetration resistance; but the in-situ formed spinel is advanta-
geous to absorbing FeO and MnO from the slag increasing the viscosity of the slag which is favorable to
enhancing the slag corrosion resistance. The experimental results are in good agreement with the thermo—
dynamic simulation results.

Key words: alumina—-magnesia castables; p-alumina; spinel; slag resistance; thermodynamic simulation

First author’ s address: The Key State Laboratory of Refractories and Metallurgy Wuhan University of
Science and Technology Wuhan 430081 Hubei China

(L4358 W)

Influence of charcoal addition on properties of porous mullite ceramics/Yuan Yongbing Liu Kaigi Liu Yong-
feng//Naihuo Cailiao. —2014 48(5) :356

Abstract: Sintered mullite( 0.25 -0.3 mm) SiO, micropowder Al,O, micropowder talc powder ball clay
amargosite methylcellulose and charcoal powder( <0.044 mm) were used as main starting materials to im-
prove the properties of porous mullite ceramics with charcoal powder as the pore former. The influences of
charcoal powder addition ( extra-added 0 2% 4% 6% 8% 10% and 12% respectively in mass the same
hereinafter) on moldability of green bodies CCS of dried specimens CCS and AP of specimens treated at
1 400 C for 3 h were studied and the microstructure of porous mullite specimens was analyzed. The results
show that: the mullite green bodies with <8% charcoal powder has good moldability; compared with the
specimens without charcoal powder CCS of the dried specimens with 2% -8% charcoal powder improves
obviously; with the charcoal powder increasing the AP of the heat-{reated specimens increases and CCS
decreases. Thus the appropriate charcoal addition in porous mullite ceramics shall not be more than 8%.
Key words: porous mullite; charcoal; addition; cold crushing strength; apparent porosity

First author’ s address: Beijing Key Laboratory of Advanced Ceramics and Refractories China Iron & Steel
Research Institute Group Beijing 100081 China
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