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Chatter Monitoring of Milling Process using Spindle Displacement Signal

Hun-Keun Chang*, Il Hae Kim', Dong Young JangH

|L Abstract |

To improve productivity of a metal cutting process, it is required to monitor machining stability in real time. Since
cutting environment is harsh against sensing conditions due to vibration, chip, and cutting fluid, etc., it is necessary
to develop a robust and reliable sensing system for the practical application. In this work, a chatter monitoring system
was developed and its effectiveness was proved. Spindle displacement caused by cutting was selected as a main
monitoring parameter. A cylindtical capacitive displacement sensor was adopted. Chatter frequencies were identified
through modal analysis. To quantify chatter vibrations, chatter correlation coefficient was introduced. The identification

of the monitoring system showed a good agreement with the result of experiment.

Key Words : Chatter(X]E]), Chatter correlation coefficient(l€] 4+ A4, Cylindrical capacitive displacement sensor($-E3
gk HeQ| MA), Spindle displacement(F22 H9))
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Fig. 1 Installed cylindrical capacitive displacement sensor

Table 1 Specification of cylindrical displacement sensor

Name | SPT-VAOTS | Inner Dia. | 77 mm
Sensor gap 100 um Resolution | < 0.1 um
Sensor gain 1 V/um Bandwidth 10 kHz
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Fig. 3 GUI of PC based monitoring program
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Fig. 4 Measured and curve fitted transfer functions of
the spindle-fool system
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Table 2 Cutting Test Condition

No Spindle Feed speed Axial depth |Radial depth
speed of cut of cut
1 | 500 rpm [40 mm/min| 12.5 mm 1.0 mm
2 | 1200 rpm (55 mm/min| 5.0 mm -
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Fig. 5 FFT of spindle displacement signals of test 1

L™ ™

Spindle Displacement [um]

-5

0 180 360
Tool Rotation [degree]

Fig. 6 Spindle displacement in chatter condition of test 1
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Fig. 7 FFT of spindle displacement signals of test 2
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Fig. 8 Spindle displacement in chatter condition of test 5
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Fig. 9 Chatter correlation coefficient of test 1
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