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Abstract

A wear of punch in press equipment mekes burrs on awork piece. In this case, the
dimension of product with a spedfied accuracy can not be properly acconplished. Inthis
report, the evaluation of burr during punching process was investigaed using AE method.
The results are shown & follows : 1)AE is generated continuoudy dueto burrs on a work
piece. 2) AE amplitude incresses with incressing number of produdion, but it has
approximetely congant at certan nunber of produdion. This opportunity corresponds tothe
time of experience-based tool change. 3) There is an adequae corrdation between the
height of burr and the AE energy. 4) The AE energy caused by burrs is independent of
working conditions a punding speed, shgpe and di mension of pund. 5) Basal on above
experimental results, we mede the special device capabl e of detecting burrs which ocaur on
awork piece.
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Fig.1 Schemetic diagramof experimental setup.

Table 1 Experimental conditionsin punching.

Item Condition

Punch Material: SKD11
Diameter:¢@ 10 mm

Die Materia: SKD11
Diameter:@ 10 mm

Punching speed 1m's

Feed speed 1 feed/s

Sanple Materia: S45C

Thickness: 2mm
Width: 30mm L ength: 30mm

Working signal AE System
- Delay circuit [Trigger
:IEE:' —1 Pre-anp. AE
Envelope circuit [—{ Oscilloscope
AE System: DiSP
AE Sensor: WD

(Nippon Phy sical AcousticsLTD)

Fig.2 Measuring systemof AE
Table 2 Measuring conditions of AE
Item Condition
HPF 100 kHz
LPF 1200 kHz
AE Sensor Broad-band type
Sanpling frequency |2 MHz
Pre-amplifier 40 dB
Time constant of 100 u s
envelopecircuit
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Fig.3 Waveform of AE signal generated during punching

process.
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Fig.6 Dependence of height of burr and rupturelength on AE

energy.
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Fig.7 Relation between AE energy and punching speed.
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Fig.8 Dependence of height of burr and rupturelength on AE
energy in the case of various punch forms.
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Fig.9 Dependence of height of burr and rupture length on AE
energy in the case of various punch diameters.
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Fig.10 Blodk diagram for evaluation of burr during punching

process.
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Fig.11 Processing method of AE signal for the system
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