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Finite Difference Simulation on Water Cooling Heat Exchanging
Process of High Carbon Steel Wire Rods after Rolling

Zhang Yunxiang', Du Tao', Ye Huan', Tang Xiaomiao', Chu Shuangxue and Ou Yangbiao®
(1 College of Materials Science and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Wuhan Iron and Steel (Group) Co, Wuhan 430083 )

Abstract Based on the characteristics of water cooling heat transfer of steel 82B and 72A ®5.5 ~ 12.5 mm high
speed rolled wire rods after rolling, with dividing water cooling process to 3 zones and according to open/close state of circle
water nozzles, the boundary conditions according to nozzle number to deal with water cooling process in zones have been es-
tablished by using two heat transfer models of water forced convection and water vapor convention heat transfer, and the
temperature distribution of wire rod cross section after rolling in water cooling system is obtained by finite difference simula-
tion. With real measured temperature value to correct the convection heat-transfer coefficient of water in water cooling
process of high carbon steel wire rods, the simulation results show that the absolute error of average value between predicted
and measured wire rods surface temperature at inlet of finishing rolling mill and at wire nozzle is within +20 C.

Material Index High Carbon Steel, High Speed Rolling, Wire Rod, Water Cooling, Finite Difference Simulation
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Schematics of water cooling system following finishing mill
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Fig.2  Temperature distribution of ®12. 5 mm wire rod cross
section of steel 82B after rolling in water cooling system
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Fig.3  Comparison between predicted temperature and meas-

ured temperature of surface of wire rods with different diameters,

20 batches of high carbon steel
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