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Figure 22. Thin sheet metal forming. (a) Finite element discretization of the sheet,

die and punch; and, (b) Finite element mesh and boundary conditions
for the sheet

Figure 24 shows the distribution of radial thickness along the sheet radius obtained for
each damage parameter r considered. The results are plotted for 10, 20, 30 and 40mm of
punch displacement (dp). With r = 2:5N=mm2, the numerical limit of the damage variable
(99.99%) was reached for dp = 3 0:09mm when the computations were stopped. Thus, in
this case, results are shown only for dp = 10, 20 and 30mm.

In the present computations, the convergence tolerance for the global Newton-Raphson
scheme was 10�5 in the euclidean norm of residual forces normalized by the external forces.
For the local N-R procedure (plastic corrector phase of the stress integration algorithm)
the convergence tolerance used was 10�10 in the residual vector norm. The total number
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