Design & Manufacturing, 163 M43, 2022
Design & Manufacturing, Vol.16 No.04, 2022 ISSN 2800-0323

U20|5 & 713 55 2AS S8 HA 0l24E oS0 U3 AT

BN ED T

A study on the prediction of punch wear level through analysis of
piercing load of aluminum
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Abstract: The piercing process of creating holes in sheet metals for mechanical fastening generates high shear force.
Real-time monitoring technology could predict tool damage and product defects due to this severe condition, but there are
few applications for piercing high-strength aluminum. In this study, we analyzed the load signal to predict the punch's wear
level during the process with a piezoelectric sensor installed piercing tool. Experiments were conducted on Al6061 T6 with
a thickness of 3.0 mm using piercing punches whose edge angle was controlled by reflecting the wear level. The piercing
load increases proportionally with the level of tool wear. For example, the maximum piercing load of the wear-shaped
punch with the tip angle controlled at 6 degrees increased by 14% compared to the normal-shaped punch under the typical
clearance of 6.7% of the aluminum piercing tool. In addition, the tool wear level increased compression during the
down-stroke, which is caused by lateral force due to the decrease in the diameter of pierced holes. Our study showed the
predictability of the wear level of punches through the recognition of changes in characteristic elements of the load signal
during the piercing process.
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Fig. 2 The shape of wear punch(wear edge)
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Fig. 3 Load sensor signal according to punch
parameters
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Fig. 4 Maximum piercing force and take-out force
according to punch parameters
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Fig. 8 Hole diameter according to piercing parameter
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