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Monitoring of Chatter Vibration by Frequency Analysis of AE & Force Signals

Dae-hyun Cho*, Jong-sik Won, Sang-tae Lee** and Yoon-gyo Jung***

ABSTRACT

A machine tool has some serious stability problems in the form of tool chatter during the cutting

process. Chatter vibration deteriorates the surface finish, reduce tool and machine life, accelerate machine

tool system component wear, and may lead to an unacceptable noise sound in the working environment. In

this study, in order to monitor of the chatter vibration on the cutting process, the behavior of spectral

density of AE signal and principal cutting force signal has been investigated. Furthermore, its reliability
from obtained the results has been studied to evaluate and confirm the proposed method with the

application procedure and the experimental results.
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Fig. 1 Experimental setup for chatter vibration detection

Table 1 Experimental equipments

Instruments Specifications
CNC lathe Hi-ECO 10 (Hwacheon Co.)
Workpiece SM45C ( D:20mm, L:180mm)
Tool holder PCLNL2525-M12 (Korloy Inc.)
Insert _tip NC330 CNMG120808 (Korloy Inc.)

Band-pass filter 2z

Full-wave rectifier | 23}

AE sensor WD (PAC)

Pre-amplifier 1220A (PAC))
Tool-dynamometer | Piezo type 9257B (Kistler Co.)
Charge amplifier 5019A (Kistler Co.)

FFT 2035 (B&K)

Table 2 Experimental conditions

Items I Conditions
Cutting velocity (m/min) | 130, 160, 190, 220

Feed (mm/rev) 0.10, 0.15, 0.20, 0.25
Depth of cut (mm) 0.1, 02, 03,04
Coolant Dry
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