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A Coarse Mesh Model for Numerical Analysis of Lead Frame
Deformation Due to Blanking Residual Stress

Yong Yun Kim"

ABSTRACT

The deformation of sheet metal due to the residual stress during blanking or piercing process, is numerically
simulated by means of a commercial finite element code. Two dimensional plain strain problem is solved and
then its result is applied to the deformation analysis of the lead frame. The plain strain element is applied to the
2D problem to observe the Von Mises equivalent stress concentration at the both shearing edges. As the punch
penetrates into the sheet material, the stress concentration generated on both edges is getting increased to be the
shearing surface. The limits of the punching depth applied to the simulation is 16% and 24% of the sheet
thickness for the plain strain element and the hexahedral element, respectively. The hexahedral element and the
limit of punching depth were applied to the deformation analysis of the lead frame for the blanking process. The
FEM results for the lead deformation were very good agreement with the experimental ones. This paper shows
that the coarse mesh has enabled to analyze the lead deformation generated due to the blanking mechanism. This
simple approach to save the calculation time will be very effective to the design of the blanking tools in
industries.
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Fig. 1 Dip lead Frame
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Fig. 2 Sketch of blanking dies
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Fig. 4 Stress-strain curve of Alloy 42
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Fig. 7 Shearing force and side force of node ‘A’
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Fig. 8 Von Mises equivalent stress distribution
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Fig. 9 Shear stress distribution
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Fig. 10 Lead deformation of the dip lead frame
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Fig. 11 Numerical result of lead deformation

Fig. 12 Lead deformation in z-direction

Fig. 13 Experimental and numerical data of lead
deformation
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