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Abstract

More traditional die-face designs are carried out according to experience without considering the
mapping function between design parameters and finite element simulation results. So it is difficulty to
optimize the design parameters. In the present research, the basic principle of the sheet metal forming
optimization by the response surface method was discussed, along with the replacement model of finite
element simulation results. Specially, the design variables, the objective function, constraints and the
multi-objective optimization approach in sheet metal forming optimization were introduced. Based on
the response surface method, the inner panel of automotive suspension was studied, and the optimal
model of the die-face-geometric parameters was established with the least blank thickness as the object,
the die-face-geometric parameters as the variables and the constraints as the FLD. Finally the die-face-
geometric parameters were optimized. With the optimal parameters, the pressing test was carried out

to verify the optimization result.

Key words Response surface method, Finite element simulation, Parameters optimization, Die-
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Fig.1 Inner panel of automotive suspension
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Fig.2 Geometrical parameters of die
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Tab.1 Parameters of simulation
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Tab.2 Result of accurate simulation mm
wIr X X R, R, f(x)
1 170 405 40 30 1.04
2 178.89 417.12 68.41 34.48 1.10
3 176.04 413.89 61.23 36.81 1.14
176.78 414.41 59.45 37.92 1.16
177.43 414.74 58.74 38.79 1.19
6 177.25 414.65 58.32 38.43 1.20
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Fig.4 Optimize process of design variables
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Fig.8 Completely forming part
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