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Effects of Rolling Parameters on Temperature Distribution
in the Hot Rolling of Strips

Guo Zhiqiang, Yang Jie and Ren Xueping
(School of Mechanical Engineering, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract A model for the study of hot strip rolling of Q345 is proposed, and the approach is based on thermo-me-
chanical analysis using the Finite-Element Method (FEM). To assess the rolling behavior of materials during a pass, finite
element program Abaqus/Explicit has been employed and the hot rolling process was modeled in three dimensions. The ap-
propriate models for heat transfer mechanisms are considered and the temperature distribution along the rolled strip and the
temperature variation during hot strip rolling process is predicted. The effects of various process parameters such as rolling
speed(90 ~210 r/min) , Higher rolling speeds result in lower temperatures in the deformed metal ;amount of thickness re-
duction(5% ~15% ), higher reductions result in lower surface and strip center temperatures;initial thickness of the strip
(115 ~345 mm) ,the smaller the size of the area affected by the thermal deformation in the larger plate thickness and in-
terface heat transfer coefficient[ 30 ~50 W/(m’ + K) ]. As the heat transfer coefficient increases, the surface temperature
and center temperature of the strip decrease. are considered.
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Fig1 FEA model for steel Q345 in hot rolling process
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Table 1 Sinh constent of steel Q345

A Q/(kJ - mol 1) & m
9.047 x 10 344.2 7 0.106 2

®2 QMSHUFEHR/ %
Table 2 Chemical composition of steel Q345 /%
C Mn Si P S
<0.2 1.0~1.6 <0.55 <0.035 <0.035
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Table 3 Elastic modulus and Poisson ratio of steel Q345

RE/C

E/GPa

v

300
400
500
600
700
900

191.3
181.5
169.9
156.7
141.0
115.4

0.299
0.303
0.307
0.311
0.318
0.345

F4 Q345 MEyASIFEEE

Table 4 Thermodynamics parameters of steel Q345

BRE/C HHE/(T- (kg-K) ']

PER/[W- (m-K) ']

25
500
850

1050
1200

40.02
35.81
26.81
29.19
30.97
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Fig.2 Mesh distortion and temperature distribution during hot

rolling of steel Q345 with a reduction of 10% and initial temper-

ature of 970 C
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Fig.3 Variation of temperature at different point of deforming
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Fig.4 Effect of rolling speed on the temperature history for (a) a point at strip surface
and (b) a point in the strip center
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Fig.5 Effect of reduction on the temperature history for (a) a point at strip surface and

(b) a point in the strip center
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