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Numerical Simulation on Temperature Field of Hot Rolled Q215 Steel
Bar Cooling by Turbulent Flow Process

Jin YanJuan', Zhang Zhu', Cui Xiaochao', Liu Yong® and Sun Hongxiao®
(1 School of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024 ;
2 Taiyuan Tiansong Engineering and Technology, Taiyuan 030024 )

Abstract Tempered martensite can be formed at surface of bar to increased its mechanical properties by higher effi-
cient tube type turbulent flow cooling system after hot rolling of bar products. The temperature field of ®25mm Q215 steel
bar after hot rolling in turbulent flow process has been analyzed by the finite element analysis software MSC. Marc. Results
showed that left turbulent flow system cooling for 1 s the surface temperature of bar decreased from 950. 0 °C ( finishing roll-
ing temperature) to 768. 0 °C and the centre temperature of bar decreased to 861. 2 °C ; and as bar was out of turbulent flow
cooling system for 3 s the surface temperature increased to 792. 6 “C. Production application results indicated that the ulti-
mate strength of hot rolled bar cooling by 3 zone turbulent flow cooling was up to 410 MPa while that by normal process
cooling was only 310 MPa.
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Fig.1 Diagram of tube type turbulent flow cooling system
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Fig.2 Diagram of model and grid for simulation of temperature field
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Fig.3 Temperature distribution of cross section of $25 mm bar at 0. 1s(a) ; 1s(b); 1.5s(c) and 3s(d)
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