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Table 1 Convergence criterion and iteration numbers at different relaxation factors

T o e SR ort B T
1 0.1~ 0.49 Divergence Real
2 0.5 28 0. 828E- 06 0.959E- 07 Real
3 0.55 29 0. 852E- 06 0.959E- 07 Real
4 0. 56 24 0.981E- 06 0.959E- 07 Real
5 0.57 24 0. 840E- 06 0.959E- 07 Real
6 0.58 23 0. 975E- 06 0.383E- 06 Real
7 0.59 23 0. 783E- 06 0.383E- 06 Real
8 0. 60~ 0.99 Divergence Real
9 0.57 24 0. 827E- 06 0.224E- 09 Double precision
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Treatment of relaxation factor and convergence criterion in
simulating flat roll cold rolling process
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Northeastern University, Shenyang 11006, P. R. China

Abstract: The volume compressible rigid plasticity finite element method( RPFEM) has been used to numerically simu-
late the flat roll cold rolling process for 6~ 36 elements. Attention is given to the range of relaxation factor at convergence
and its effect on convergency. It is found that the relaxation factor lying between 0.5 and 0. 59 and continuous change can
assure the convergence of the program, accounting for 10% of the whole range of relaxation factor. It is shown that in
convergence criterion treatment, if one rank derivative of functional becomes small gradually and the velocity increment

decreases gradually, or if change of speed and functional decreases gradually, the program will converge.
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