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Machined surface texture monitoring using acoustic emission S|gnals in micro milling process
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Table 1 Specification of experimental setup

Machining center MAKINO V-55
Air-turbine spindle BIG BT40 (Max.80,000rpm)
Pre-amplifier PAC 1220A
AE sensor PAC Pico (250-270kHz)
Oscilloscope Lecroy 9330A
CCD camera Neocom(x400)
Optical microscope Olympus measuring STM-MJS2
Non-contact surface profile NV-E1000

Fig. 1 Experimental setup

Table 2 Experimental condition

Spindle speed (rpm) 58,000, 66,000, 70,000
Feed rate(rpm) 116,132, 140
Axial depth of cut(um) 20
Feed per tooth(um/tooth) 1.0
Tool 2 200zm WC Flat end mill
Workpiece Al6061
Cutting fluid Dry
A Hut g nH
AEX S = 5% &<t 50,00071 €] HlolB & F5stalon, A7
Al #4415 914 AE Y4155 RMS gt W gste] 7130l
o] Fo] A= 0% oA 25% 9k oS %*4 atqich te
H AE RMS 415 & Fig. 20 Wbt 24 1ol sid et
ooy 3t u) HA A 1 FH AR 7 —TLHH(ProfiIe)O Fig. 3¢l
Yepgilen, S4¥ 1WA 7](Ra)T Table 3o YERN AT
L1 L2 L3

Time (sec)

(a) AE RMS at spindle speed 58,000rpm and feed 116mm/min
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(b) AE RMS at spindle speed 66,000rpm and feed 132mm/min
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(c) AE RMS at spindle speed 70,000rpm and feed 140mm/min

Fig. 2 AE RMS according to cutting condition
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(a) Profile at Spindle speed 58,000rpm and Feed 116mm/min
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(c) Profile at Spindle speed 70,000rpm and Feed 140mm/min

Fig. 3 Machined surface texture according to cutting condition
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Table 3 Comparison of surface roughness(gm)

L1 L2 L3 Mean

@) 0.067 0.059 0.063 0.063

(b) 0.050 0.047 0.050 0.049

(c) 0.055 0.047 0.059 0.053
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