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Numerical Simulation of Effect of Tension on Profile Shape of
Cold Rolled 304 Austenite Stainless Steel Strip

Dong Lili, Xing Shuqing, Jiang Xiaoyan and Ma Yonglin
( School of Material and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010)

Abstract In order to study the effect of tension on profile shape of single pass rolling strip of 304 austenite stainless
steel (/% . 0.053C, 0.55Si, 1. 50Mn, 0.030P, 0.002S, 17.02Cr, 8. 0INi, 0. 50Cu, 0.08Mo) , based on explicit dy-
namic finite element method, the simulation and analysis on cold rolling process of 2 mm steel strip with four high mill have
been carried out by ANSYS/I.S-DYNA software. Results show that with reduction 0. 06 mm, forward tension 13 ~40 MPa
and backward tension 1 ~18 MPa rolling process, the edge of rolled strip is acted under compressive stress and the middle
part is acted under tensile stress led to produce tiny edge wave; with increasing forward tension from 15 MPa to 21 MPa,
the strain of strip along width direction trends towards uniform, i. e. increasing forward tension is available to improve the
flatness of strip, and increasing backward tension is also available to improve the profile shape of strip and its effect is more

obvious that increasing forward tension.
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Table 1 Chemical composition of 304 austenite stainless
steel / %

C S Ma P S cr Ni Cu Mo
0.053 0.55 1.50 0.030 0.002 17.02 8.01 0.50 0.08
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Table 2 Roll size of four high mill /mm

AR B K
e R 50 210
TAERR g 20 10
KB BH 120 210

A AU L FLAR A T TR AT o % BB S P L ot
RAULAISE X PR, @ 1/48 RoTE AL, AR
JTHER Y 4 g, (1) SREBYETF A9 (2) i E (R T
VESRAR L5 (3) WITEMR SRR 5 5 (4) MITE A 141
ARSI, FLAETIA AR B PERE LR 3. BOTIK
BIRCT R RORBORIANEE 1 BTR

FI HLARBEAM YRR

Table 3 Physical properties of materials for rolling model
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Fig. 1  Rolling Model
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Fig.2  Schematics of tension loading on rolling stock model
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Table 4 Forward and backward tension setting /MPa
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Fig.3  Position of route 1
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Fig. 4 Curves of change of siress (a) and strain (b) with constant difference between for-
ward and backward tension
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Fig.5 Curves of change of stress (a) and strain (b) with constant backward tension
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Fig.6 Curves of change of stress (a) and strain (b) with constant forward tension
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