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Condition Monitoring using AE Signal for Micro Bamier Fabrication by Micro End milling
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Table 1 Specification of experimental setup

Machining center MAKINO V-55

Air-turbine spindle BIG BBT40 (Max. 80,000rpm)
Pre-amplifier PAC 1220A

AE sensor PAC Pico (250-750kk)
Oscilloscope Lecroy 9330A

SEM HITACHI S3500N

CCD camera Neocom(x400)

Workpiece

Ty

AE sensor

/

Fig. 1 Experimental setup

Table 2 Experimental condition

Spindle speed 70,000rpm

Feedrate 210mm/min

Depth of cut 20um

Tool ¢200um WC Flat end mill
Workpiece Al6061 (400x400mm)
Cutting fluid Dry
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Fig. 2 Variation of AE raw signal according to cutting length
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Fig. 3 Amplitude variation in 400-600klz frequency domain according
to cutting length
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Fig. 4 Variation of AE RMS according to cutting length
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(b) Worn tool (32m)

(a) New tool (Om)

Fig. 5 SEM image of new and worn tool
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