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Finite Element Analysis on Temperature Field of Finishing Rolled
20CrMnTiH Steel Round Bar during Controlled Cooling

Chen Man'?, Hong Huiping' ,Wang Li', Kang Yonglin' and Jin Yongchun®
(1 School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 ;
2 Equipment Corporation, Sinosteel, Beijing 100080; 3 Shougang Research Institute of Technology, Beijing 100041)

Abstract The temperature distribution curves at core, 1/2 radius and surface of the ®35 mm round bar of
20CrMnTiH steel have been got by finite element simulating and situ temperature measuring to finishing rolled round steel
bar during controlled cooling. Analysis results indicated that the temperature at surface of finished rolled round bar quickly
dropped during water cooling while the temperature at core of steel decreased slowly; the maximum temperature difference
between the surface and the core of round bar was about 115 C during water cooling; and after water cooling the tempera-
ture of surface and core of round steel tended towards equality during air cooling. To adopt quick water cooling and com-
bined air cooling process is available to inhibit austenite grain growth and obtain fine and dispersed structure of finished
rolled 20CrMnTiH round steel products.
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Table 1 Physical parameters of 20CrMnTiH steel
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Table 2 Calculated value of temperature according to different meshing
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Fig.1 Three types of meshing for finite element model of temperature simulation
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Fig.2 Temperature distribution curves of $35 mm round bar of 20CrMnTiH steel during controlled cooling: (a) distance vs temperature

and (b) time vs temperature; 1- core; 2- 1/2 radius; 3- surface
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Table 3  Comparison between simulated and measured

temperature of 35 mm bar of 20CrMnTiH steel during
cooling process
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Fig.3  Structure of ®35 mm bar of controlled water cooled
20CrMnTiH steel
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