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Abstract: In the manufacturing process of steel plates, materials at high temperatures above 800°C are rapidly
cooled by using a circular impinging water jet to determine their strength and toughness. In this study, the
basic heat and fluid flow is solved by using the existing numerical model for boiling heat transfer. Actually,
steel undergoes a phase change from austenite to ferrite or bainite during the cooling process. The phase
change induces changes in its thermal properties. Instead of directly solving the phase change and the
material cooling together, we solve the heat transfer only by applying the thermal properties that vary with
temperature, which is already known from other studies. The effects of the changes in the thermal properties
on the cooling of steel and the necessity of calculating the phase change are discussed.
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Fig. 1 Schematic of cooling process after hot rolling
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Table 1 Specific heat and thermal conductivity of
steel plates

Specific heat [J/kgK] Thermfl\lv/cgll}l(il]lct1V1ty
T[%rgﬁ) Casel | Case2 T[%rgﬁ). Casel | Case2
20 460 20 22.0
400 654 100 27.0
m— 200 29.4
600 861 300 309
700 757.5 913 400 31.25 314
800 814 500 30.9
W Py 600 31.6
| 700 32.6
1500 684 800 32.6

Residual water

Plate running

Fig. 4 Shape of residual water and plate cooling
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Fig. 5 Temperature distribution on plate surface
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