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Influence of die design variables on the sheared surface in cut-
off process of sandwich sheet metal

J. Y. Kim, J. S. Chei, J, H. Kim and W. J. Chung

Abstract
in order to improve the quality of the sheared surface in cutting of sandwich sheet metals the cut-off operation is

mainly investigated which is the typical shearing process in sheet metal forming technology. For experiments the cut-off

die is made which can be easily adjusted by die design variables such as blankholding force, pad force, and clearance. The
sheet metals chose as specimen are clad304(STS304-A11050-STS304) and anti-vibration sheet metal. The shearing
process is visualized by the computer vision system installed in front of the cut-off die and the sheared surface before and

after cut-off operation is measured and quantitatively compared with the help of the optical microscope. From test results

the good sheared surface was shown when the clearance gets small with large blankholding force
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Fig. 1 Sandwich sheet metal
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Table 1 Mechanical properties of sandwich sheet

metal
Thickness Tensile Elongation
() | DFERER )
(kgf/mm°®)
Clad304 2.0 23.1 66.5
sheet metal
Anti—-
vibration 1.128 78.6 4.2
sheet metal
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. Fig. 2 Cross-section view of cut-off die
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Table 2 Experimental condition for cut-off

Condition Remark
Blankholding | 10%
Holding fi
o'cing foree force 20% Clearance
(percent of
shear force) Pad f 5% %
ar orce
a1 1o%
2 .
5 Blankholding
Clearance (%) 10 force : 20%
20 Pad force : 5%
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(a) Clad304 sheared surface
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Side view
(b) Anti-vibration sheared surface
Fig. 3 Sheared surface of each specimen

Front view
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Fig. 4 Comparison of thickness ratio of each
laminate before and after cut-off operation
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Fig. 5 Comparison of burnished area ratio after cut-
off operation :
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Fig. 6 Comparison of thickness ratio of each laminate
before and after cut-off operation
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Fig. 7 Comparison of burnish area ratio after cut-off
operation
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Fig. 8 Comparison of burnished area and roll-over of
each laminate at various clearances
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Fig. 9 Comparlson of angle of sheared surface of each

laminate at various clearances
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Fig. 10 Comparison of burnished area and roll-over
of each laminate at various clearances
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Photo. 1 Side wiew of sheared surface of anti-
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metal in case of clearance 20%
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