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An Effective Design Method of Stamping Process by Feasible Formability Diagram
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In metal forming technologies, the stamping process is one of the significant manufacturing
processes to produce sheet metal components. It is important to design stamping process which
can produce sound products without defect such as fracture and wrinkle. The objective of this
study is to propose the feasible formability diagram which denotes the safe region without
fracture and wrinkle for effective design of stamping process. To determine the feasible formability
diagram, FE-analyses were firstly performed for the combinations of process parameters and
then the characteristic values for fracture and wrinkle were estimated from the results of FE-
analyses based on forming limit diagram. The characteristic values were extended through
training of the artificial neural network. The feasible formability diagram was finally determined for
various combinations of process parameters. The stamping process of turret suspension to
support suspension module was taken as an example to verify the effectiveness of feasible
formability diagram. The results of FE-analyses for process conditions within fracture and wrinkle
as well as safe regions were in good agreement with experimental ones.
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Table 1 Results of FE-analysis in stamping of turret

suspension
Process parameters FE-analysis
Trial no. blank
BHF offset CV, Cv,
1 20 30 0.0000 | 0.1043
2 20 20 0.0000 0.1036
3 20 10 0.0000 0.1083
4 20 0 0.0000 0.1137
5 30 30 0.0000 | 0.1000
6 30 20 0.0000 0.1016
7 30 10 0.0000 0.1030
8 30 0 0.0000 | 0.1086
9 40 30 0.8130 | 0.0892
10 40 20 0.0010 0.0905
11 40 10 0.0001 0.0985
12 40 0 0.0000 | 0.1024
13 50 30 0.9014 | 0.0875
14 50 20 0.7689 0.0885
15 50 10 0.7446 | 0.0913
16 50 0 0.0000 | 0.0958
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Fig. 11 Turret suspension produced by experiment
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