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A Study on the Characteristics for the Blanking of Lead Frame
with the Rectangular Shape Blanking

Sang Heon Lim*, Eui Kwon Suh™ and Hyun Bo Shim™

ABSTRACT

An experiment is carried out to investigate the characteristics of blanking for copper alloy C194 (t=0.254mm),
a kind of IC lead frame material. By varying clearance between die and punch, the shapes of shear profile are
examined. Finite element analysis with element deletion algorithm for ductile fracture mode is also carried out to
study the effect of clearance theoretically and to compare with experimental results.

The rectangular shape specimen with four different corner radius is used to study the characteristics of
blanking for straight side and corner region simultaneously. As the result, the ratios measured from the experiment
of roll over, burnish, and fracture zone based on initial blank thickness are compared with those of FE analysis.
Both experiment and FE analysis show that the amount of roll over and fracture is increased as the clearance
increases. It has been found that larger clearance is required than that of straight region when the radius of corner
is less than thickness of blank, in order to maintain same quality of shear profile at the corner region.

Key Words : Lead frame(2]Z = #<)), Blanking(¥#7), Finite element analysis(+3t8.24 3]4]), Element
deletion method(8.2##719), Clearance(EH), Copper alloy (T-&8 &)
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Table 1 Material composition(%) and mechanical

properties of copper alloy C194

Fe Zn P Cu Pb
2.1-2.6 | 0.05-0.20 { 0.015-0.15| 97.2-97.8 | < 0.03
Tensile Yield .
strength strength Elor(léa)tlon Hzg{ie;:ss
(kgf/mr) (kgf/mr) ’
49.2-53.4 47-52 = 4 140-155
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Fig. 7 Magnified view of FE mesh (clearance 4%)
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Table 2 Parameters used in FE analysis

Parameter Value
Punch speed 1000 mm/s
Friction Coefficient 0.1
Stroke per step 0.002 mm
No. of elements About 6000 EA
Mesh densities 200, 60, 10, 5
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Fig. 10 Crack initiation and finish of blanking
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Fig. 12 Final front and side views of experment
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Fig. 13 Front views of corner rounds (clearance 4%)
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