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A numerical deformation analysis of micro elements
by stamping orders

Chang Hee Lee*, Yong Yun Kim"*

ABSTRACT

In this paper, we study the mechanism of lead deformation by numerically simulating the stamping process
by means of a commercial finite element code. It is very important to analyze effects that the lead shape makes
on the lead deformation, because the lead shape is often modified in order to minimize the deformation or to
increase the buckling critical load of the punch. Therefore the stamping process, first, numerically simulated by
considering as a quasi-static problem. Second, the effect on the lead deformation due to the lead shape variation,
a linear lead geometry and a bent lead, was numerically analyzed and discussed. Finally, the punching order was
optimized for multi-lead generating stamping process. The results show that the bent lead is little bit more shifted
than the linear lead after the punching process. But the bent lead is vertically less deformed than the linear lead.
The punching order to successively generate the lead is good to keep the lead space uniform. The results will
be very effectively applied for the design of the blanking or punching dies in industry.

Key Words : Stamping process(E}F ), Lead Frame(2]| =X #|¢]), Finite Element Method(+-3r8.4~%),
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Fig. 6 Punch number diagram
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Fig. 7 Lead deformation with respect to lead geometry
of linear lead (left) and bent lead (right)

Table 2 Lead deformation for single lead (um)

linear lead linear lead
punching order | P>P2 | P2>Py | Pi»P2 | PP,
horizontal shift -69.4 | 673 | -86.5 | 1134
vertical deformation| 203 | 14.8 | 26.1 | 545
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Fig. 8 FEM simulation of stamping process
as for the punching order of p2-pl-p3-p4
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Fig. 9 Lead deformation for 2 lead generation
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Table 3 Lead deformation for double lead (um)

Punching order 2-3-1 2-1-3
Lead no. 1 2 1 2
Linear| Horizontal shift| -7.5] 6.6 -44.0| -54.7
Lead |Vertical deform.| 11.1] -14.4{ 26.1| 43.6
Bent | Horizontal shift| -83.9| 259{ -158] -655
Lead |Vertical deform.{ 9.9 -9.8f 40.0| 47.9
Punching order 1-2-3 12322
Lead no. 1 2 1 2
Linear| Horizontal shift | -132.5| -71.0| -69.8 9.9
Lead |Vertical deform.| 33.5] 26.5| 11.4| -189
Bent |Horizontal shift | -137.6 O gos| 246
Lead -
Vertical deform.| 28.0] 32.7 94| -74
Punching order 3-2-1 3-122
Lead no. 1 2 1 2
Linear| Horizontal shift| 34.1] 359 9.1 -20.3
Lead |Vertical deform.| -4.2{-19.7| 10.8| 24.6
Rent | Horizontal shift{ 59.9} 62.0f 234 -339
Lead |Vertical deform.| 40.0| 47.9] 17.1| 355
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