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A study on the fine-shearing characteristics of a micro sheet metal

under shearing force analysis

Yong Seung Shin , Byeong Hee Kim , Heon Young Kim

ABSTRACT

This paper presents the fine-shearing experimental investigation using brass sheets. Shearing
including blanking, trimming, piercing, etc is one of the most frequently used processes in sheet
metal manufacturing. In this study, an individual set of tooling was designed and fabricated to
carry out experiment for shearing process. In order to investigate the effect of shearing surface
correspond to die clearance, the profile of shearing surface was examined by using microscope.
Futhermore, the relationship between shearing force and the profile of shearing surface was
considered
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Fig. 1 Structure of shearing die
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Fig. 2 Diagram for data acquisition

Table 1 Material properties of specimen

Tensile Modulus Elongation
Material Strgngth oi"' . (%)
Ultimate | Elasticity (break)
(Mpa) (Gpa)
(about)
Brass 431 124 18.7
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(a) clearance 22 um (11% of sheet thickness) (b) clearance 40 um (20% of sheet thickness)
Fig. 3 Comparison of shearing force and surface by experimental test with 0.2mm thickness of brass sheets
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(a) clearance 22 pm (7.3% of sheet thickness) (b) clearance 40 um (13.3% of sheet thickness)
Fig. 4 Comparison of shearing force and surface by experimental test with 0.3mm thickness of brass sheets
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Fig. 5 Shearing force curve plotted by voltage
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Fig. 6 Comparison of shearing force by die clearance
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