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Application of Electro-rheological Technology to Chatter
Suppression in Deep Hole Cutting

OIU Quan-shui ", MIAO Hong-bin “*, SHEN Xing-quan "’

(1. School of Mechanical and Power Engineering, North University of China, Taiyuan 030051, China;
2. Shanxi Province Deep Hole Machining Center, Taiyuan 030051, China )

Abstract : In order to suppress the deep hole machine cutting vibration, a set of electro-rheological fluid (ERF) dampers
based on flow and shear mixed principle was designed by using the electro-rheological effect of ER fluids. The dynamic
model of deep hole cutting system was established and analyzed, and the kinematic differential equations of the system was
obtained. MATLAB/Simulink was used for simulation and the corresponding experiments were carried out. The results show
that the electro-rheological fluid damper can reduce the flutter amplitude, and it has different damping effect for different
electric field intensities. Therefore, controlling the electric field intensity of the electro- rheological fluid damper can
effectively suppress the cutting chatter of deep hole machines.
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