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ABSTRACT 
Chatter is a kind of self-excited, unstable vibrations in 

almost all machining processes. Chatter can result in several 

negative effects such as poor surface quality, decreased removal 

rate, accelerated tool wear, high noise level, and environmental 

consequences in terms of materials and energy [1, 2]. Existing 

studies have been focusing on the pre-chatter stage, developing 

various techniques to detect, predict, and suppress the chatter [3, 

4]. In real applications, chatter will inevitably happen under 

certain cutting conditions, generating chattermarks on the 

workpiece surface. It is noted that the chattermarks will easily 

induce chatter again, resulting in worse surface quality. 

In order to meet the demand of real-world production, it is 

necessary to detect the onset of chatter before chattermarks 

appear on the workpiece. We thereby use mode decomposition 

techniques - Empirical, Variational and Bivariation Empirical 

mode decompositions (EMD, VMD, and BEMD). The main 

objective of these is to decompose the real valued signal into 

discrete number of sub-signals (modes) which isolates the high 

frequency oscillations by identifying local minima and maxima 

in the signal. 

Feature sets (phase shift, peak to peak, standard deviation 

etc.,) of true intrinsic mode functions (IMFs) were calculated 

which were further used for training a machine learning model, 

detecting the different vibration states followed by the 

prediction of chatter marks. This prediction model based on 

mode decompositions and random forest shows its feasibility 

for chatter detection and identification with better accuracies. 

Fig.1 Decomposed Modes of Twin Disc Machine Vibration 
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