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Abstract

One of the important processes in the metal forming field is the shearing/blanking process. This
process is used for separating sheet metal into the product and scrap. Therefore, the quality of product
directly depends on the quality of the cut surface. Nowadays, the conventional shaving process is used to
produce the high quality of the cut surface needing the smooth cut without cracks. However, the shearing/
blanking process is necessary before doing the shaving process. Therefore, the relationship of the numer-
ous process parameters between the shearing and shaving processes to obtain the good quality cut surface
such as the clearance in the shearing process and the shaving allowance in the shaving process is very
complexity and causes the time and cost production. As the mentioned problem, the step taper punch was
proposed and investigated because this process can be continuously shear and shave as the one punch
stroke, hence, reducing the step of the operations and cost and time production. Although this process was
investigated in the past researches, the relationship between the shaving allowance and the cut surface was
not done. Moreover, the past researches were investigated by experiments. Therefore, the mechanism and
the effect of the process parameters can not be theoretically clarified. The optimal taper angle was 6 degree
which was investigated by experiments in the past research. Therefore, in this study, the relationship be-
tween the shaving allowance and the cut surface with the 6 degree taper angle was investigated by using the
finite element method. As a result, the shaving allowance directly affected on the material flow, the stress
distribution and the cut surface also. The smooth cut decreased and the cracks increased as the shaving
allowance increased. The optimal shaving allowance was approximately 0.2 mm. Moreover, the quality of
cut surface obtained by the step taper punch was better than it obtained by the conventional shaving. There-
fore, the step taper punch can be used as the process reducing the process operation. From the results, it
indicated that the FEM simulation could be a useful tool for predicting the cut surface features in the step
taper shaped punch shearing process.

I Lecturer, Department of Tool and Materials Engineering.
2 Lecturer, School of Energy Environment and Materials.

3 Engineer.
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Simulation model

Plain strain model

Object type

Blank: Elastic-Plastic
Punch/Die: Rigid
Blank Holder: Rigid

Blanked material

A1100-O, Thickness 3 mm
(Tensile strength =92.5 MPa,
Elongation = 46.0%)

Flow curve equation

0 =160.4&"*

Tool cutting radius

rery: 0.01 mm

Taper angle

60

Shaving allowance

0.2, 0.3, 0.5 mm

Fracture criterion

Normalized Cockroft & Latham

(W)

equation
Critical fract
iti ure 098
value (C)
Friction coefficient
0.1
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