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Analysis of Blanking Process for Aluminium Foil by FEM
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Abstract

Blanking is one of the most frequently used processes in sheet metal forming. In this paper,
attention is paid to the blanking simulation of aluminium foil with 20 zm thickness which is used an
anode in lithium-ion polymer battery. In order to study the shearing mechanism for the metallic foil,
finite element analysis with Crockroft and Latham fracture criterion was performed. The objective of
the present work is to evolve a methodology to obtain the optimum punch-die clearance for a given
aluminium foil by the simulation of the blanking process using a general purpose FEM code.
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Table 1 Geometric Parameters

Parameter Value
10% of the
Clearance workpiece
thickness
Radius of Cutting Edge |2um
Friction Coefficient p#=04
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Fig. 1 Finite element model for blanking simulation

Table 2 Meterial Properties

Parameter

Value

Thickness
Yield Strength
Elastic Modulus

Tangent plastic slope

t=0.02 mm

oy = 22kg/mm®

E = T040kg/ mm*
E, = 874.6kgf/ mm®
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Fig. 2 Electron microscopic obervation on

shearing section ( C/=10 %)

Fig. 3 Deformation shape after punch penetration of
21% ( Cl = 10% )
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Table 3 Punch penetration, diagonal angle
and direction of crack propatation for
different clearance

Cl(%) A(%) IO ac )

204 3.47 9.2
8 20.7 4.61 2.48
10 210 577 0.35
12 211 6.92 2.68

14 214 8.08 141




Fig. 4 Schemetic view of diagonal angle
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Fig. 5 Varation of the diagonal angle and the

direction of crack propagation with the
clearance
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