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Control of Dynamic Secondary Cooling Process for Vertical-Bending
220 mm x 220 mm Casting Bloom of Austenite Stainless Steel
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Abstract According to thermal physical parameters of austenite stainless steel and aim temperature at outlet of each
section of secondary cooling area, the comprehensive control model for dynamic secondary cooling process of 220 mm x 220
mm casting bloom of stainless steel and the end electromagnetic stirring-casing speed optimized model have been estab-
lished. The application results of casting production of 304 austenite stainless steel show that at normal casting speed 0. 8 ~
1.1 m/min for the steel, according to aim temperature (foot rolls 1 080 °C, I section 1070 °C, II section 1060 °C, III
section 1 045 °C and entering straightening machine 980 °C) to defining corresponding water rate (0. 30 ~0. 33 L/kg) , the
secondary cooling process is controlled based on comparison between calculated surface temperature by model in time and
aim temperature value, as a results the temperature of casting bloom is even and stable with nice metallurgical quality.

Material Index Austenite Stainless Steel, 220 mm x 220 mm Bloom, Vertical-Bending Casting, Dynamic Secondary

Cooling Control, Model, Application
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Table 1 Parameters of vertical-bending caster
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Table 2 Main analysis of typical austenite stainless steels
/%

W C Si Mn P S Ni Cc Mo Cu
304 0.04 0.50 1.20 0.040 0.001 8.05 18.15 - 0.5
316L 0.02 0.50 1.15 0.030 0.001 10.15 16.70 2.1
310S 0.05 0.60 1.00 0.025 0.001 19.10 24.60 -
308 0.02 0.60 2.00 0.020 0.010 9.80 19.60 -
309 0.02 0.55 2.20 0.015 0.010 13.60 23.20 -

®3 REFHENHREHLERE/ C

SRy HOX, A S L A O E I VR L AR RIR B Nk
3 B

T,=1536.6-88[C] -8[Si] =5[Mn] -
30[P] -25[S] -3[Al] -1.55[Cr] -
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5[ Cu] ()

T,=1538 - (65[C] +13.0[Si] +4.8[Mn] +
5.0{Cu] +4.3[Ni] +1.5[Cr] +
2.5[Mo]) (2)
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Fig. 1 Density (a), thermal conductivity (b) and specific heat (c) of stainless steel 304
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Fig.2 Hot ductility of stainless steel 304
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Table 4 Aim temperature at outlet of each section of sec-
ondary cooling area of stainless steel 304 /°C
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Fig.3 Comparison between dynamic secondary cooling model
simulated calculated value and real measured value of casting
bloom surface temperature
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Fig.4 Morphology of bloom surface during casting (a) and morphelogy of macro-siructure
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