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Optimum Blank Design of Automobile Sub-Frame

Jong Yop Kim, Naksoo Kim and Man Sung Huh

Abstract

A new blank design method is proposed to predict the optimum initial blank shape in the sheet
metal forming process. The rollback method for blank shape design takes the difference between final
deformed shape and target contour shape into account. Based on the method, a computer program
composed of blank design module, FE-analysis program and mesh generation module is developed.
The roliback method is applied to square cup drawing process with the flange of unifiorm size around
its periphery to confirm its validity. The optimum initial blank shape is obtained from an arbitrary
square blank after three modifications. Good agreements are recognized between the numerical results
and the published results for initial blank shape and thickness strain distribution. The optimum blank
shape for two parts of automobile sub-frame is designed. The thickness distribution and the level of
punch load is improved. Also, the method is applied to design the weld line in the tailor-welded blank.
1t is concluded that the rollback method is an effective and convenient method for an optimum blank
shape design.
Key Words : Blank Design(448444), Sheet Metal Forming(2r#4371&), Finite Element
Method (#&8.4%), Rollback Method (Z¥ %)
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Region A

Region B

(a) A mesh located on the surface of flange

(c) Region B : Residual drawing part inside target contour

Fig. 2 The Roll-back process of a mesh located on the surface of flange
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