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State Monitoring using AE Signal in Micro Endmilling

Yun-Shick Jeong*, Ik-Soo Kang', Jeon-Ha Kim', Myung-Chang Kang"
Jeong-Suk Kim"", Jung-Hwan Ahn™"

{ Abstract ]|

Ultraprecision machining and MEMS technology have been taken more and more important position in machining of
microparts. Micro endmilling is one of the prominent technology that has wide spectrum of application field ranging from
macro parts to micro products. Also, the method of micro-grooving using micro endmilling is used widely owing to many
merit, but has problems of precision and quality of products due to tool wear and tool fracture. This investigation deals
with state monitoring using acoustic emission(AE) signal in the micro-grooving. Characteristic evaluation of AE raw signal,
AE hit and frequency analysis for state monitoring is also presented in the paper.
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Fig. 2 Experimental Set-up for Cutting Condition
Monitoring

Table 1 Specification of Instrument

Instrument Specification
AE Sensor PICO Type[PAC]
Oscilloscope Lecroy9300A, 200MHz
Pre-Amplifier 100~1200k Band pass filter
A/D board AE DSP 16/32- [PAC]
Tool 2 Flute Flat Endmill

(TiAIN-coated Tool)

Workpiece Al6061, STD11(HrC25)

o553 A4 20,000rpmQ! 2404 A AE(MAKINO

- 335 -



V55914 @ 0.2 2 ERA=L S A& o0, T3 20
AE AIXE §-38to 4158 AE3I9 0 AEAZE 248
2325 Falo] 2T FA ADEHEE AAH pCR
Agst] A k. Agol AFSE PHAIYL Table
13zt

3.2 AEUY

UA oo]3 2 AEYS 085t n|iE ThgofA 7HEz
Ao W2 AE 439 EAS nofsly] 93te] o 240
A9 7 A-A A AEhs AE 488 vmstgon, 7}
+24E Table 29 Uehyigich

Table 2 Cutting condition of experiment

Spindle revolution(rpm) | 20,000rpm
Feed rate(mm/sec) 02 ~08
STD11
Depth of cut(ym) 5 ~40
Feed rate(mmy/sec) 5
Al6061
Depth of cut(um) 30
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Fig. 3 AE RMS according to feed rate
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Fig. 4 AE hit and energy according to feed rate
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Fig. 6 AE hit and energy according to feed rate
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Fig. 8 AE raw signal and frequency characteristics in stable
state
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Fig. 9 AE raw signal and frequency characteristics in
adhesion state
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Fig. 10 AE raw signal and frequency characteristics in
tool fracture state
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