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A Study on the Calibration of Z-axis Depth of Cut using AE Signal in Micro-machining

L. S. Kang(Graduate School, PNU), J. H. Kim, M. C. Kang(ERC/NSDM, PNU),
K.Y, Lee(KITECH), J. S. Kim, J. H. Ahn(School of Mech. Eng., PNU),

ABSTRACT

There are technical requirements to manufacture large size functional parts with not only simple geometries like a flat or
spherical surface but also sculptured geometries. In addition, the required machining accuracy for these parts is becoming

more severe day-by-day. In general, the forms of machined parts are determined by relative position between the workpiece

and the tool during cutting. To improve machining accuracy, the relative position error should be maintained within the
required accuracy. This study deals with estimation and calibration of depth of cut using AE signal in micro-machining.
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Fig. 2 Predicted and measured AErms in diamond turning’
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Fig. 3 Calibration principle of z-axis depth of cut using AE
signal
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Fig. 4 Schematic diagram of experimental set-up

Table 1 Specification of instruments

Machining center | Makino V55
AE sensor PAC, Pico(200-750 kitz)
Pre-amp. PAC,1220A
(100-1220 ki Bandpass filter)
CCD camera Neocom( x 150)
-.Oscilloscope Lecroy 9330A(200 Mt)
Surface profiler Tencor P-11
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Table 2 Machining conditions
5,000rpm

100mm/min

$ 0.4 2-flute flat endmill
Al7075

10 ym

Spindle revolution

Feedrate
Tool
Workpiece
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Fig. 5 AE signal measured in preliminary experiment
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Fig. 6 AE signal in cutting time of 6ms
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Fig. 7 AE signal in cutting time of 4ms
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