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Condition Monitoring of Micro Endmill using C-means Algorithm

Dong-Hee Kwon*, Yun-Shick Jeong+, Ik-Soo KangH, Jeon-Ha Kim™, Jeong-Suk Kim™™"

!_ Abstract |

Recently, the advanced industries using micro parts are rapidly growing. Micro endmilling is one of the prominent technology
that has wide spectrum of application field ranging from macro to micro parts. 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 study deals with condition monitoring using acoustic emission(AE) signal in the micro-grooving,
First, 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 using the fuzzy C-means algorithm, which is one of
the methods to recognize data patterns. These result is effective monitoring method of micro endmill state by the AE sensing
techniques which can be expected to be applicable to micro machining processes in the future.

Key Words : Condition Monitoring(%J €] 7}A]), Micro-Grooving(Tl 4} & 713, Fracture(33<), Adhesion(-5-21), AE Signal(S-3H2
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Fig. 2 AE raw signal and frequency characteristics
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Fig. 3 AE raw signal and frequency characteristics
in adhesion state

Fig. 4€ vto]a8 =9 ¢ sido] Yol of E
S8 AE Azolt}. ol <HRE Aefell4 AE 94159 1
ZE e o 0.05~0.06V FEolm, Z7o %A mhio)
LAY3LEE 1o A WS Fig 4(2)9] AE YAZoA B
+© vt} o] X #do) of 2VR A H o] v]3] 36
Hj ol4 F7IskATh ER, Fig. 4(b)S] g EAojA B
H 80~130k o) HEo| 7o} 800kE FH7HA Y BTt
7h S £ Aok

2.0

1.54
1.0
0.54
0.0

-0.54

Amplitude[V}

-1.04
-1.54
-2.0

-2.5

T T T T T
0.000 0.005 0.010 0.015 0.020
Cutting time[sec)

(a) AE raw signal

- 164 -



Amplitude[V]
(=]
=3
=3
o

0 200000 400000 600000 800000 1000000 1200000
Frequency [Hz|

(b) FFT analysis
Fig. 4 AE raw signal and frequency characteristics
in tool fracture state
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