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Monitoring and Control of Turning Chatter

using Sound Pressure
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Abstract : In order to detect and suppress chatter in
turning processes, a stability control methodology
was studied through manipulation of spindle speeds
The chatter

frequency was identified by monitoring and signal

regarding to chatter frequencies.
processing of sound pressure during turning on a
lathe. The stability control methodology can select
stable spindle spceds without knowing a prior
knowledge of machine compliances and cutting
Reliability of the developed stability

control methodology was verified through tumning

dynamics.

experiments on an engine lathe. Experimental results
show that a microphone is an excellent sensor for
chatter detection and control.
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Fig. 1 Schematic diagram of the experimental setup for monitoring and control of

turning chatter
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Table 1. Specification of experimental setup

Tuming Machine |3} 7| Al5-9J(52) 380B

Workpiece SM45C (dia45 x length900)
Insert haEA CNMGI20404 |
3 IKT300 » i
Tool holder ti$H5 4] PCLNR2020K12 |
A1z 957, 7 80 ‘
! &+ o*]’q' -6°

Tool Dynamometer KISTLER 9257B

Accelerometer PCB 303A03, ‘;42A
Mlcrophone - |acc-ms -
Personal Ldmputer IBM-PC 486 ;
C}}arge Amplifier KISTLER 5019A (3-chamel) |
ITape Recorder TEAC RD- 135T

Table 2. Cutting conditions

Spindle speed 900 (rpm) -
 Feed B 0.18 (mm/rev)

Depth of cut T 04 (mm) - B
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Fig. 3 Spectrum of sound pressure signal

Fig. 4 Spectrum of force

signal (Y-axis)
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Fig. 5 Force signal from dynamometer. Fig. 6 Signal comparisons for different sensors;

(a),(b)time domain records; (c),(d) freq. domain

records; chatter and no chatter cases ( feedrate

= 0.18mm/rev, spindle speed = 900rpm,depth of
cut = 0.4mm, work material : SM45C )
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chatter and no chatter cases

(a),(b)time domain records; (c),(d) freq. domain

records. ( feedrate = 0.18mm/rev, spindle speed

= 900rpm, depth of cut = 0.4mm, work material
© SM45C)
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Table 3. Cutting conditions

Fecdrate }Depth of cut| MRR
RPM ! s N
(mm/rev) ©  (mm) (mm’/min) |
| 370 | 018 0.4 12664 |3637A%0] |
440 018 | 04 31.68 ~31 |
620 | 018 | 04 44.64 =2 |
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Fig. 7 Sound pressure signals and spectrums
(feedrate=0.18mm/rev, depth of cut=0.425mrm,

spindle speed : 370, 440, 620 rpm)
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