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ABSTRACT

The precision blanking of thin sheet metal is important process on production of precision electronic machine parts such
as IC leadframe. In the blanking process, the factors that friction coefficient, tool clearance, material properties are the most
important factors in the precision blanking process, because these factors affect the sheared face of product, side forces to
punch during blanking process and surface condition after blanking process. So, many investigations have been performed.
But, the former studies did not take up the characteristic of material. In this paper, in order to investigate the characteristic of
blank, such as K(strength coefficient) and n(strain hardening coefficient), on the sheared face of blank and the side force to
punch, FE-simulation has been analyzed by means of DEFORM-2D. To obtain input parameters on FE-simulation, tensile
and friction test has been done.
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Fig. 1 Schematic straight pulling friction test
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Table 1 Mechanical properties of materials

C C
Material opper opper Ni alloy
alloy 1 alloy 2
Yield stress (MPa) | 562.480 | 559.940 | 617.240
Tensile stress (MPa) | 715.110 | 617.210 | 660.410

Elastic coeff. (GPa) | 67.560 68.130 80.940

Elongation (%) 12.3 11.2 11.8
K (MPa) | 886.275 719.643 754.139
n 0.0885 0.0519 0.0418

Table 2 Friction coefficient in each material

Specimens Friction coefficient(1)
Copper alloy 1 0.080
Copper alloy 2 0.077
Ni alloy 0.1
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Table 3 Cases of FE-simulation for K and n effects in
blanking process

Conditions for Ranges of Ranges of
FE-simulation K (MPa) n
. 719.643
Plastic coeff. 754.139 Fixed value as
X : n=0.0519
886.275
. . 0.0418
Strain hardening | Fixed value as 0.0519
exponent (n) K=754.139 -
0.0885
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Table 4 FE-simulation conditions for blanking

Items Value
Damage criterion 1.2
Tool clearance (%) 3
Friction coeff. (1) 0.1
Punch width  (mm) 0.127
Blank thickness (mm) 0.127
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(a) The effect of plastic coefficient, K
Fig. 2 Maximum blanking load at each cases
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(b) The effect of strain hardening exponent, n

(a) Results of simulation at different K values
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(b) Results of simulation at different n values
Fig. 3 Results of FE-simulation
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