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Stability Study of the Unseparated Ultrasonic Composited Milling System

ZHAO Bo, ZHAO Binbin, ZHANG Yuemin
(School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454000, China )

[ABSTRACT] In order to study the stability of the unseparated ultrasonic composited milling system, the kinetic charac-
teristics of ultrasonic composited milling are discussed, and the stability model of unseparated ultrasonic milling is estab-
lished. The semidiscrete method is used to study the stability of ultrasonic composite milling. The numerical analysis was
carried out by using MATLAB, and the stability lobe diagram of ultrasonic milling was obtained. Research shows that the
stability of ordinary milling system can be promoted by the unseparated ultrasonic milling system and the maximum cutting
depth is increased by about 13.8%.The experiment of ultrasonic composited milling was carried out by using titanium alloy
material. The correctness of the theoretical model and the stability lobe diagram was verified by the experiment.At the same
time, the feasibility of using semi discrete method to analyze the stability of ultrasonic composited milling system is veri-
fied.
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Fig.1 Trajectory simulation of adjacent tool nose
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Fig.2 Dynamic model of unseparated ultrasonic combined milling
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Fig.3 Milling stability prediction map
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