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ABSTRACT

In a salb-preheating furnace of steel-making industry, the oxidation/degradation behavior of Cr.C. ceramic
composited dkid butten reaction with scale in Fe-oxide system occurs and was thermodynamically examined.
The reaction of scale with Cr:Cy; skid button produces Cr:0u(s} and C(s), and CO gas is then evolved from
the reaction of C(s) with Fe-scale. Cr.Os(s) from oxidation of CryCy(s) reacted with Fe-oxide(s) becomes high-
melting chromite. The chromite acts as protection layer against further oxidation and improves resistance of

the reaction of CrsCe skid hutton with Fe-scale,
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Table 1. Chemical Composition of Composites and
Powder Data (wtt)
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Fig. 1. Skid buttons and slab in the salb-preheating
furnace.

Table 2. Gas Species of Slab-Preheating Furnace
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Table 3. Mechanical Properites of Metal Bonded Ceramic Composites

Properties Strength Hardness Elasticity Fracture toughness
Composites {MPa) (GPa) (GPa) (MPa m!?)
DBI1E 748~855 13.6~149 320~340 8.3~9.7
DRB2ZK 824~-930 15.2~15.8 360—~390 9.3~124
Test : compression —y Surtace
Specimen : DBiIR
Modulus : £ = 326 GPa
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Fig. 2. Stress-strain curves of CriC; composites.
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Fig. 4. Stability of condensed phase of Fe-O system.
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1.0 - Table 5. Gas Species of Slab-Preheating Furnace
Cu (wt%a)
I FeoEno,
2 aFeD, AGO U{CBU
1 EeGCr0, Equatlon N = o
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_U Jl_ N (® | —0120T-113.844| —68.916 —02.914
10.00 20.00 40 00 60,00 30 00 90 00 (1 | —0.1556 T-156.784 —79.281 —110.281
Fig. 5. X-ray analysis of skid button surface supported

Fe slab.

Table 4. Standard Free Energy Cited from JANAF

Table 6. Calculation Result of Pressure of CO (Gas

Thermodynamic Data

(Feo)
. Peg (atm)
Equation - o
1250TC (1523 K) 1450C (1723 K)
{8) L9810 8.29 107
{9 77107 £.12>¢ 10
(1 2,39 101 976 10%

Materials AG® (kcal)
FeO(s) 0.015 T-64.487
Fe;0,(s) 0.060 T-195.408
Fez04(s) 0.075 T-265.536
CryCa(s) —0.003 T-19.857
Crz0x(s) 0062 T-270.541
COE) —0.020 T-27.188
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