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Abstract

Machine tool vibration is the main reason resulting in machining quality of parts. In this paper, a
magneto-rheological damping device for CNC milling machine was developed. On the basis of
structural design, by using fuzzy control algorithm, vibration reduction device is studied based on
the machine tool system of magneto-rheological dampers. Finally, a satisfied result is obtained. By
analyzing the result, the feasibility of the vibration-control system and the algorithms is proved.
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Figure 1. Installation diagram
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Figure 2. Magnetorheological damper structure schematic diagram
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Figure 3. Pulling force-displacement measured data point and curve fitting
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Figure 4. Pulling force-speed measured data point and curve fitting
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Figure 5. The system of machine tool
vibration model
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Figure 6. Contrast figure of magneto-rheological damper vibration
data before and after
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Figure 7. Isolation efficiency of magneto-rheological damper
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Figure 8. The fuzzy control algorithm of the magneto-rheological damper machine tool vibration
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Table 1. With no control algorithm parameter list
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Figure 9. Machine tool system displacement wave shape
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