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Finite Element Analysis on Temperature and Rolling Force during
Continuous Rolling of CSP Process
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(1 Mechanics Department, Anhui University of Technology and Science, Wuhu 241000;
2 Baotou Iron and Steel Co, Baotou 014010)

Abstract The simulation on temperature and rolling force of 68 mm slab of 0. 19-0. 20C steel during 6 passes rolling
of compact strip production ( CSP) process has been carried out by commercial software Marc with heavy deformed elastic-
plastic thermal-mechanical coupled finite element method to analyze distribution and change of temperature and rolling force
of workpiece at each pass in rolling process. Results show that during deformation of workpiece, contact heat conduction
and deforming heat are main factors to influence temperature change, and both combined effects determine the law of tem-
perature change of workpiece during deformatian process; there is an obvious temperature gradient from surface to centre
with certain depth of workpiece, and beyond the critical depth, the temperature of workpiece maintains constant; and the
rolling force keeps little variation during stable rolling stage.
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Fig.2 Variable curves of temperature vs time at different thickness node; (a) 1-st pass; (b) 2-nd pass; (c) whole process, 1 ~6 pass
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Table 3 Comparison of simulated and measured values of
rolling force

HK B E/MN W | {E/MN RE/%
1 22.203 22.239 0.16
2 23.085 23.176 0.39
3 20.293 20.407 0.56
4 18.200 18.347 0.80
5 17.618 17.775 0.88
6 10.290 10.483 1.84

ERENO0.16% ~1.84% , B Hl4

1040 25
(a) | (b)

1010

BeE/C
2
3

950

R B HGELBRET
4 Se

(DRHFEET RS, Rk
AR RAY B EE LN EER
R _ENGAERARETHHER
B E .

()RHMERE, LHEARTE

012 13 24 30 36 ©

BB /mm

4 71 B 1) B4k 2%

Fig.3 (a) Distribution of temperature of workpiece along thickness direction af-
ter 1-st pass; (b) variable curve of temperature vs time in 1-st pass
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Table 2 Critical thickness of workpiece after rolling at
each pass /mm
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1 12

2 10

3 7.5

4 5
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