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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
endmill 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 condition
monitoring is presented. Also, the feature extraction of AE signal directly related to machining process is
executed. Then, the distinctive micro endmill state according to the each tool condition is classified by the fuzzy

C-means algorithm.

Key Words : Micro Endmilling(P}o] 22 A=), Micro-Grooving(¥| M-&7}8), Tool Wear(F7v}'E), Tool
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Table 2 Cutting condition

Spindle revolution|  20,000rpm

Feed rate(mm/sec) 02 ~ 038
STDI11

Depth of cut(ym) 5~ 30

Feed rate(mm/sec) 1 ~7
Al6061

Depth of cut(um) 30
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Fig. 2 AE RMS according to feed rate
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Fig. 3 AE hit and energy according to feed rate
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Table 4 Cluster center of AE feature

k 1 k 10
Cluster 1 0.0003 0.0011
Cluster 2 0.9997 0.9989
Cluster 3 0.0000 0.0000
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