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Automatic Generation of CAD/CAE Model
for a Stamping Die Rounding Optimization
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Abstract

In order to reduce trial-and-errors in the die design and production, CAE systems for analysis of stamping
tools have been introduced at the initial design stage recently. For optimal design, the CAE engineers may

need to correct the meshes generated by automatic mesh generation programs. However, they may need help
of CAD engineers as they are usually not skilled in manipulation of CAD systems. In order to get around
these problems, automatic shell mesh modification method is proposed, which utilizes existing CAD/CAE
package (in this study, I-DEAS) without user interaction. The developed method and optimization techniques
are applied to a stamping die rounding optimization problem. The optimization results show that the
manpower and the time required at virtual tryout can be reduced by using the developed systems.
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Fig. 1 FE model of the optimization problem
Table 1 Mechanical properties of the blank
Properties Nom. | Unit Value
Thickness t mm 1.8

Strength coefficient K (MPa) 624

Offset strain £ - 0.006

ILankford coefficient for R } 10
normal anisotropy )
Hardening coefficient | n - 0.176
Yield stress Y (MPa) 254
Elastic modulus (GPa) 210
Poisson ratio v - 0.3
Density p |kg/mm® [7.8x10°
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Fig. 2 Positions of variable rounding radius of die
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Table 2 Initial and optimized rounding radius of die

Position| P1 | P2 | P3 | P4 | P5 | P6 | P7 | P8 | P9

Initial | 10 [ 10 { 10 } 10| 10 | 10 { 10|10} 10

Optimi-} 15 54 15 |147[52 | 5.0 [12.7] 15 5.0 7.0
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