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Abstract: Regenerative chatter is one of the most serious factors affecting machining quality and precision in milling process.
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1   Introduction 
Machine tools play a vital part in industrial production. High speed milling has been the inevitable choice because of its high precision and high efficiency. However, regenerative chatter in milling process has a very bad effect on the machining efficiency and dynamic stability, even increases tool wear and reduces lifespan of the spindle. Tool life in milling decreases by an average of 30–50 of percent under chatter conditions, and by up to 70 percent under severe chatter conditions[1]. Hence, more and more researchers are devoted to studying chatter including chatter dynamic modeling and chatter suppression methods.
2   Classical Modeling of Dynamic Milling
In the milling process, dynamic model can be simplified as a perpendicular two degrees of freedom system as shown in Fig. 1. The cutter is assumed to have Nt number of teeth with a zero helix angle.
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Fig. 1. Model of dynamic milling

With ZOA method.

3   Results and discussions
3.1 Improved milling model with cutter bending
In actual machining process, the cutter will be forced to bend owing to the effect of milling force as shown in Figure 3. This phenomenon is also called cutter back-off in productive process. Based on the classical model by Altintas, tool bending is taken into account, which cannot be neglected in production.
3.2 LMS algorithm simulation for chatter active control based on improved model
From above analysis, it cannot be neglected that the tool bending affects milling stability seriously. Therefore, the LMS active control algorithm is constructed and implemented to suppress chatter in simulation.
The control is really a filtering method and assumes that the length of filter is M. Under the control, the output of system tends to be the ideal value. In our chatter control, the output is supposed to be zero, namely, 
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Related parameters are as shown in Table 1.

Table 1 Related parameters
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


4   Conclusions

In conclusion, the improved milling model can afford higher accuracy for prediction of stability analysis. Moreover, the new milling dynamic model, considering more factors, is still needed. In order to mitigate chatter vibration with faster rate of convergence, the new active control algorithms are also supposed to be proposed and it's the most significant to apply these methods to actual production.
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