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Diagnosis of chatter by using the chatter frequency-spindle speed diagram

S. H. Lee (Graduate School, KNUT), D. H. Lee(Graduate School, KNUT), J. Y. Park(KNUT),
and 8. W. Hong (KNUT)

ABSTRACT

This paper presents a method to identify the on-set of chatter by using the chatter frequency-spindle speed
diagram for a milling spindle-workpiece system in face milling process. To this purpose, the eigenvalue problem
approach using frequency response function is adopted for predicting both the chatter condition and chatter frequency.
The chatter frequency-spindle speed diagram for various conditions is investigated throughout simulation and
experiment to diagnose the chaiter. The simulation and experimental results show that the chatter frequency-spindle
speed diagram is uvseful for diagnosis of the on-set of chatter vibration.
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Fig. 1 Flow chart for spindle speed
calculation with chatter frequency in
frequency response function

Table 1 Experimental modal parameters of 1DOF
face milling system
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Fig. 3(a) Stability [obes
with @, changed

Fig. 3(b) chatter
frequency-spindle speed
diagram with ¢, changed
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Fig. 4(b) chatter
frequency-spindle speed
diagram with %, changed

Fig, 4(a) Stability lobes
with k%, changed
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Fig. 5(a) Stability lobes Fig. 5(b) Predicted chatter
frequencies with
&, changed

with £, changed
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Fig. 6(b) Predicted
chatter frequencies with
N changed
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Fig. 6{a) Stability lobes
with N changed
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Fig. 7{b) Predicted

chatter frequancies with
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Fig. 8 Schematic diagram
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Fig. 9(c} A modified
chatter frequency-spindle
speed diagram at N=8

Fig. %b} A modified
chatter frequency-spindie
speed diagram at N=4

Fig. 10(a),(0)%} Fig. 11(a),(bys AWE £5 800
pm, o1 FHE 87 mm/min Y o, E2} Zojo] HE
Zhzt o Aol 1,4 F digf 7 FEHAY AR
SHG SHEY AFE RoAFT

Fig. 12(a)(by= 285 £X 1250 mpm, ol$EkE
87 mm/min & W, & A7t 8 4 vl FF FH97
9 A7y g9 2dEY ZHE doFEd

Fig- 10(a) Time domain
signal of cutting force

Fig. 10(b) Auto-spectrum
for cutting force

Fig. 11{(a) Time domain
signal of cutting force

Fig. 11(b) Auto-spectrum
for cutting force
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Fig. 12{b) Auto-spectrum
for cutting force

Fig. 1Z(a) Time domain
signal of cutting force
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