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A Study on the Characteristics of Acoustic Emission Signal

in Dynamic Cutting Process

Jeong-Suk Kim’, Myeong-Chang Kang", Duk-Whan Kim™

ABSTRACT

AE(Acoustic Emission) signal is correlated to workpiece material, cutting conditions and tool
geometry during metal cutting. The relationship between AE signal and cutting parameters can be
obtained by theoretical model and experiments. The value of CR(Count Rate) is nearly constant in
stable cutting, but when the chatter vibration occours, the value of CR is rapidly increased due to the
vibration deformation zone. By experimental signal processing of AE, it is more effective than by

RMS(Root Mean Square) measurement to detect the threshold of chatter vibration by CR

measurement.
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Fig. 1 Vibratory System of cutting Tool
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Fig. 3 Deformation Zones of AE during Cutting
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Table 1 Cutting Condition for 2-Dim. and 3-Dim.
Cutting Speed [rpml | 280, 460, 640, 1000
Feed Rate [momvrev) 0.05, 0.1, 0.15
Width of Cut [mm] 1,23

4 dEgnt 8 IF

2, 3391 Z4o] QojH, AEE 018 0852l 2]
Agols 7o P9 BE A9 oledel md
AHQ Hee 2SN Y AP, ) 42 A
8, Yz 4e7s agn 4F9 Agseld Tz AR

73

W3k $o2 dslel 4Pl ARl Ba AR T,

£ Q7 ANE PR BN BRANEE, 37
AN, %%, AB)Y 4T 3] Astel 274
IR BAYDE PR

4. 1 BA=ZA| 25t RMS#tel #st

Fig. 6& 234 HAlollA] HalZe] dgle] ©p2 AE 4
Z9] RMSgte] Wgts yehln led], HakEe] S7hol
U7EA] g BAE B Fig. 72 o|&3ke] ¥
T2 RMS#e HEEAE Ul ey, ol &
7tel me} gobet ZEAEAS BRIk Fig. 8 9% i
=} RMS#E9 g34E vt &g dhelge] ¥
gzl F7o] A WA EY F7t2 s RMS
ol E7H) e 544 Jehiz giok

Cutting Speed
[m/min]
097 O
AZH O35

[P N T D TR PR TS F TS SO RS PN TS FE
1.00 125 150 1.75 2.00 2.25 2.50 275 3.00 3.25
Width of cut (mm)

Fig. 6 Width of Cut versus RMS for 2-Dim.
Cutting [Rake Angle : 6 , Feed Rate :
0.1 mm/rev]
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Fig. 9 Cutting Speed versus RMS for 2-Dim.
Cutting [Rake angle : 6 , Width of Cut :
1 mm]
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Fig. 10 Cutting Speed versus Count Rate for
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