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Natural Mode Analysis for Chatter Lobe Estimation

Moon-Chul Yoon*, Hyun-Deog Cho**, Eung-Soog Lee***

ABSTRACT

For the estmation of chatter lobe boundary i1t 1s very mmportant to calculate the natural mode of cuting
process There are many time series algorithms for getting the natural mode of structural endmlling dynamics
constdering the cutting process In this study, we have compared seveial time series methods such as AR
algonthm, ARX, ARMAX, ARMA, Box Jenkwns, Output Error, Recursive ARX, Recursive ARMAX
considering the samplmg frequency. As a results, the ARX, ARMAX and IV4 are more desirable algorithms
fot the calculation of meodal parameters such as natural frequency and damping ratio in endmulling operation
Also these algonthms may be adopted for the natural mode estimation of endmulling operation for chattcr
lobe prediction

Key Words : Auto Regressive Moving Average(H& &7 153 ), Chatter(AE}), Cutting Dynamucs(d2f
%948, Impact Hammer Test(ZA® A E), Natural Mode(il-FF-F2), Nyqust Frequency
(HelFl2E F3 4 g2 ), Time Series Modellng(A Ald EEH)
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2.1 ARMA(n,m) 22
ARMA R %2 AF3|HAc]l%E1 (Auto Regress-
ve Moving Average) &2 H9d ¢ g™
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Table 1 Natural mode of structural dynamics
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Table 2 Natural mode of cutting dynamics
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