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Relationship between Taper Angle and Cut Surface
in the Shearing Process by Step Taper Shaped Punch using
Finite Element Method
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Abstract

The shearing process is applied to separate the sheet metal into product and scrap and then the cut
surface indicates the quality of product. One of the shearing processes used to reduce the number of process
is the shearing by step taper shaped punch. This method can reduce the number of processes by including
the shearing and shaving processes into one single stroke of punch. Although this method was studied in the
past, it was done by experiments. Therefore, the relationship between taper angle and cut surface is not
investigated and the shearing mechanism can not be theoretically clarified. In this study, the relationship
between the taper angle and the cut surface was investigated. Furthermore, the shearing mechanism was
also investigated and theoretically clarified by using the finite element method (FEM). As a result, in the
case of 2-6 degree taper angle, there are no significant on the cut surface. On the other hand, in the case of
the taper angle larger than 6 degree, the smooth cut surface decreases and the cracks increase. Therefore,
the optimal taper angle is approximately 6 degree which is agreed with the past research. From the results,
they indicated that the shearing mechanism and the relationship between taper angle and cut surface can be

theoretically clarified by using FEM.

L' Lecturer, Department of Tool and Materials Engineering.
2 Lecturer, Division of Materials Technology, School of Energy Environment and Materials.
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Simulation model

2D-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 Iyl ryr 0.017 mm
Taper angle (6) 2, 4,6, 10°
Shaving allowance (d) 0.5 mm

Fracture criterion

Normalized Cockroft & Latham

equation
Critical fract
ritical fracture 098
value (C)
Friction coefficient
icti ici 04

(1)

C=[|=|d (1)

C: @n Critical fracture value,

o™ #a Maximum principle stress,
o. f@p Effective stress,

g: @p Effective strain
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