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Finite Element Simulation of Hot Continuous Rolling Process
of Gear Steel 20CrMnTi Bar Products

Xiao Yu, Hong Huiping and Feng Fuchun
(School of Materials Science and Engineering, University of Science and Technology, Beijing 100083 )

Abstract A Hensel-Spittel flow stress model of steel 20CrMnTi with strain 0 ~0. 8 and strain rate 0 ~3 s ™' at 800 ~
1150 °C is established by analysis on hot continuous rolling process of round bar. With using finite element software
LARSTRAN/SHAPE the simulation of process of steel 20CrMnTi with 8 pass rolling from 200 mm x 200 mm billet to $90
mm round bar has been carried out to analyze the variation of stress, strain and temperature field, and rolling force and
torque of rolling stock during process of rolling by round pass with curved side wall and round pass with straight-line side
wall. Simulated results show that at round corner of stock the equivalent stress and equivalent strain are bigger and the tem-
perature is lower than that at other region, so the defects easily occur at the corner of stock; the precision of round bar
rolled by round pass with curved side wall is slightly higher that by round pass with straight-line side wall.
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Fig.1 Comparison between experiment data and calculated data of flow stress curves of
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Table 1 Regression coefficient of flow stress model

Po P P2 P3 Pa
4 337.99 -0.002 8 0.080 6 0.380 9 -0.884 5
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Table 2 Chemical composition of steel 20CrMnTi /%

C Si Mn P S Cr Cu Ni Ti

0.17~0.17~ 0.80~ = s 1.0~ = < 0.04~
0.23 0.37 1.10 0.035 0.035 1.30 0.030 0.030 0.10
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Fig. 2 Finite element model of 8 passes continuous rolling
process of steel 20CrMnTi
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Fig. 3 Distribution of equivalent stress on cross section of stock during 8 passes continuous rolling process of steel 20CrMnTi
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Fig. 4 Distribution of equivalent strain on cross section of stock during 8 passes continuous rolling process of steel 20CrMnTi
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Fig.5 Change of curves of rolling force and torque of steel 20CrMnTi during 8 passes continuous rolling process
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Table 3 Relative error of stock size by round pass with
curved side wall and straight-line side wall / %
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1 0.46 0.53 0.73 0.95
2 0.44 0.37 0.97 0.86
3 0.59 0.53 1.21 1.30
4 0.51 0.44 1.05 1.74
5 0.35 0.24 1. 14 1.76
6 0.66 0.70 0.02 1.47
7 0.33 0.90 0.59 0.42
8 0.57 0.18 0.92 0.20
9 0.29 0.59 0.44 0.37
F-HiR % 0.47 0.50 0.35 0.88
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