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Abstract

It is always a difficult technical problem to improve the machining accuracy and surface quality of
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complex parts in manufacturing industry. In this paper, a magnetorheological elastomer auxiliary
support device is designed to support thin-wall sleeve parts. In order to study the performance of
the device, the finite element method is used to simulate the influence of material properties,
workpiece thickness, gap size and current size of each part of the simulation device on the mag-
netic field at the working gap of the device, and the experimental verification is carried out. Based
on the research results, the appropriate parameters are designed, and the magnetic circuit simu-
lation shows that the device meets the design requirements. Finally, combining with the simula-
tion results, MATLAB is used to fit the data relationship between current and magnetic induc-
tion, and the cubic function of magnetic induction about current is obtained, which lays a foun-
dation for further study of magnetorheological elastomers (MRE) auxiliary support dynamics
modeling.
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Figure 1. Structure diagram of MR elastomer auxiliary support assembly
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Figure 2. Meshing model of magnetorheological elastomer auxiliary support device
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Table 1. The permeability of different mandrel materials
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Figure 3. Magnetic induction intensity distribution curve at working gap of different mandrel materials
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Table 2. Permeability of different workpiece materials
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Figure 4. Magnetic induction intensity distribution at different workpieces’ working gaps
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Table 3. Different workpiece thickness values
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Figure 5. Magnetic induction intensity distribution at working gaps with different workpiece thicknesses
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Table 4. Working gap size value
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Figure 6. Magnetic induction intensity distribution at working gap under different working gap sizes
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Figure 7. Magnetic induction intensity distribution at working gap under different current sizes
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Table 6. Parameter value table
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Figure 8. Cloud map of magnetic induction distribution
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Figure 9. Distribution curve of magnetic induction intensity at working gap
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Figure 10. Magnetic induction test experiment
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Figure 11. Experimental and simulation magnetic induction intensity distribution curve
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