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Formation Mechanism of Surface Crack and Its Control on Continuously
Cast Slabs of Nb-containing Austenitic Stainless Steel

Sang-Dae Shim and Sun-Koo Kim

Abstract

Nb-containing austenitic stainless steel is widely used as exhaust frame and diffuser assembly in power plant. However, this
steel is known to be difficult to produce by the continuous casting process due to the surface cracks. Therefore, the continuous
casting technology was developed for the prevention of the surface cracks on CC slabs. Precipitates and the analysis of heat tras-
fer in a slab were investigated in order to find out the formation mechanism of surface cracks on cc slabslt was found that surface
cracks are occurred due to the NbC precipitates, which are formed along the grain boundaries around 800T. The secondary cool-

ing pattern has been developed to produce the defect free CC slabs of Nb-containing austenitic stainless steel.
(Received April 9, 2001)
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Table 1. Chemical compositions of steel used in this study (wt.%)
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Fig. 2. Procedure of the high temperature tensile test.
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Table 2. Thermophysical properties of austenitic stainless steel
used in anlysis

Property Value
Density o, kgm-3 7900
Latent heat of fusion Lf, KJKg-1 275
Specific heat Cp, KIKg-1K-1 0.75

Table 3. Parameters used for heat transfer analysis

Property Value
Casting temperature, K 1758
Withdrawal speed, m/min 1
Slab thickness, mm 200
Slab width, mm 1600
Mold length, mm 700
Secondary cooling zone, mm

I 500

I 1100

11 1700

1\Y 2500

(explicit finite difference method)ys &3} }H9].
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Fig. 10. Temperature profile of Nb containing austenitic
stainless steel during continuous casting.
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