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Study on Influence of Process Parameter on Stretch Flangeability of
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Abstract

The quality of the sheared surface affects the stretch flangeability of steel sheet. The quality of sheared surface is
influenced by several process factors such as die clearance, shape of cutting edge, use of counter punch, and shear. In this
paper, the influence of these shearing process factors on the stretch flangeability of the HSS (DP980) was analyzed through
a shearing and a stretch flangeability test. When the die clearance was 10%, the effect of these shearing process factors on
the stretch flangeability was the greatest, and the use of an acute angle blade was found to be more advantageous in the
stretch flangeability than a right angle blade. It was found that the stretch flangeability was improved when active bending

was applied during shearing.

Keywords: Shear angle, Shape of cutting edge, Active bending, Die clearance
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Fig. 1 Components of blanking tool set and process
variables

Fig. 2 Shearing tool set for test
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Fig. 3 (a) Shapes of punch cutting edge, (b) shapes of
punch without shear and with 3° shear
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Fig. 4 (a) Bending occurs when shearing without
counter punch, (b) Bank bent by active bending
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Table 1 Shear conditions for each spemmen_ cutting edge, (b) acute angle(84°) cutting edge
Specimen Shear Counter Active
No Angle Punch Bending
#1 0° 0 X
#2 0° X X
#3 0° X 0
#4 3° X X
#5 3° X 0

Fig. 5 Specimen laser-marked with evenly spaced
stripes (b)

Fig. 8 Sheared surface of DP980 for each shearing
condition (30% die clearance), (a) right angle
cutting edge, (b) acute angle(84°) cutting edge

#2 #3 #4 #5
(b)

Fig. 6 Sheared surface of DP980 for each shearing
condition (10% die clearance), (a) right angle Fig. 9 Stretch flange test with straight shear line
cutting edge, (b) acute angle(84°) cutting edge specimen
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Fig. 10 Device for strain measurement
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Fig. 11 Stretch flangeability for various shearing
condition (10% die clearance), (a) right angle
cutting edge, (b) acute angle(84°) cutting edge
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Fig. 12 Stretch flangeability for various shearing
condition (20% die clearance), (a) right angle
cutting edge (b) acute angle(84°) cutting edge
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Fig. 13 Stretch flangeability for various shearing
condition (30% die clearance), (a) right angle
cutting edge (b) acute angle(84°) cutting edge
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