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Mechanism Analysis and Experimental Study of Plane of Compound
Magnetic Pole Magnetic Abrasive Lapping
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ABSTRACT: The work aims to explore the influence of compound magnetic pole magnetic circuit on the surface quality and
surface roughness value of the workpiece in magnetic abrasive lapping and solve the problem that the traditional magnetic
abrasive lapping in abrasive particles far away from the processing area due to the smaller magnetic force, which makes the
workpiece surface quality is low. Firstly, the lapping mechanism of the composite magnetic pole magnetic circuit method is
analyzed, and the influence factors are analyzed through the force analysis of the abrasive particles in the processing. The

equivalent magnetic circuit method is used to calculate the magnetic induction intensity of the processing area formed by the
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three magnetic circuits. And then Ansoft Maxwell software is used to compare and analyze the magnetic gradient simulation of
the three magnetic circuits, comprehensively analyze and evaluate the effect of the influencing factors, so as to lay a theoretical
foundation for the test. Finally, the surface roughness and surface quality of the workpiece before and after lapping with
different magnetic circuits were measured and recorded by surface roughness measuring instrument and super deep scene 3D
microscope. Compared with traditional lapping, the magnetic induction intensity in the magnetic circuit of composite magnetic
pole is larger, and has obvious and symmetrical magnetic field gradient effect. The workpiece surface roughness value is
reduced from 0.10 pm to 0.06 um, and the improvement rate of surface roughness is increased by 40%. The surface lapping
quality of the workpiece is better. The results show that the composite magnetic pole magnetic abrasive finishing process can
remove the scratches, pits and spots on the surface of the workpiece, which makes the surface of the workpiece smooth and has
mirror effect. Compared with the traditional lapping process, it has obvious advantages of good quality and high efficiency.

KEY WORDS: compound magnetic pole; magnetic abrasive lapping; magnetic circuit; SUS304 stainless steel; surface

roughness value; surface micro-topography
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Fig.1 Principle diagram of magnetic abrasive lapping: a) traditional lapping; b) compound magnetic pole lapping
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Fig.2 Schematic diagram of force analysis of abrasive particles: a) lapping process; b) force analysis of single particle
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Fig.8 Quality comparison of before and after different magne-
tic circuit lapping: a) traditional magnetic circuit; b) magnetic
circuit lapping
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