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Abstract: The conventional magnetorheological finishing employs a fixed position of the polishing ribbon
to perform normal processing on the workpiece. However, the processing area of the workpiece is greatly
restricted by the limited stroke of the machine tool rotary axis. Recently, shortcomings of the current pol-
ishing method have been identified based on the principle of equivalent magnetic fields, which implies a
high cost for realizing an equivalent magnetic field and insufficient polishing ability due to the fact that the
mechanical and virtual axes are not combined. A method for processing a high-gradient curved surface was
thus proposed in this study. The characteristics of the magnetic field that ensure the stability of the remov-
al function were then analyzed, and the magnetic field stability range was verified through a magnetic field
measurement experiment. The study also conducted a spot-taking experiment, which determined that the
feasible range of the virtual axis for the removal function stability was £12°. A machining method that

combines the virtual and mechanical axes was then proposed, and a coordinate calculation for the machin-
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ing method was realized based on rigid body transformation. Finally, the study conducted a spherical pol-

ishing experiment with an greater inclination angle. Results shows that the peak-valley (PV) value of the

spherical workpiece with a 95% aperture size converges to 0. 0964, and the root mean square(RMS) value

converges to 0. 0124, indicating that the proposed composite polishing method of virtual and mechanical

axes can obtain a high-gradient surface.

Key words: magnetorheological finishing; variable normal-contact; virtual axis; mechanical axis; high-

gradient surface
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Fig.1 Magnetorheological finishing circulation system
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