


R&D

% Clearance Tendency r,=10mm

Rollover (mm)  0.085 0.128 0.156 Increases L 5eBEmm e | Blank
i i i i Punch L Clearance = Holder

Shear (mm) 0.390 0.333 0.285 Decreases } 5 ",YY ]f f ;

Fracture (mm)  0.795 0.809 0.829 Increases e

Figure 3

These shear edge geometries were obtained for different punch-die clearances in
blanking AISI 1050 steel at a punch velocity of 2,678 mm/sec. *

for setting different punch-die
clearances, such as 5 percent, 10
percent, and 15 percent of the
sheet thickness. The edge of the
blanked sheet, obtained from the
tests, was sectioned and put under
an optical microscope to measure
the sheared edge geometries.

Experimental results are summa-
rized in Figure 3. As the punch-die
clearance increases within the
range investigated:

*The rollover zone (plastic
deformation of the sheet before
separation) increases.

*The shear zone decreases.

*The fracture zone increases
slightly.

*The burr height
approximately unchanged.

remains

FE Simulation of
Blanking

Finite element (FE) simulations of
blanking were conducted to pre-
dict the shear edge geometries and
the SAZ more accurately. The initial
setup of the FE model is illustrated
in Figure 4. Calculated steps of
blanking are shown in Figure 5,
which illustrates that strains in the
shearing zone kept increasing until
cracks initiated, causing fracture.
FE modeling of blanking is
improved by including a fracture
criterion that indicates when the
crack initiates in the simulation.
Figure 6 shows the sheared edge
obtained from blanking tests and

simulation at a punch-die clearance
of 15 percent.

The effect of temperature needs
to be considered in the FE model,
since a very large plastic deforma-
tion and temperature increase
occurs in a localized deformation
zone. Simulation shows that local
temperature increases up to 440
degrees C can occur in blanking of
AISI 1050 sheet (see Figure 6b).
This temperature could be higher
in blanking AHSS because these
steels have a higher strength and
lower thermal conductivity than
AIST 1050.6)

This column was prepared by Sebastian
Scheib, Dr. Partchapol Sartkulvanich, and
professor and director Taylan Altan, the
Center for Precision Forming (CPF), The
Ohio State University, 339 Baker Systems,
1971 Neil Ave., Columbus, OH 43210-
1271, 614-292-9267, www.cpforming.org.
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Figure 4

Finite element simulations of blanking
were conducted to predict the shear edge
geometries and the SAZ more accurately.
This shows the blanking simulation at the
initial step for 1.27-mm AISI 1050 sheet.
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Figure 5

These strain distributions were obtained by
simulation, at different steps of blanking,
for 1.27-mm AISI 1050 sheet.

Figure 6

Shown here are the experimental sheared
edge geometry for 15 percent clearance (a)
and the sheared edge from the FE simula-
tion with temperature distribution (b).
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