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Development of continuous functionally graded and composite structured

lapping and polishing tool based on magnetic field

ZHENG Qichao, ZHU Tieyu, JIN Minglei, JIN Mingsheng
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
(Key Laboratory of Special Purpose Equipment and Advanced Processing Technology of Ministry of Education
& Zhejiang Province, Zhejiang University of Technology, Hangzhou 310023 )
Abstract
Aiming at the problem of non-uniform material removal of hard and brittle materials such as optical glass, a
continuous functionally graded and composite structured lapping and polishing tool based on magnetic field is pro-
posed. Based on the Preston removal model, a double-layer elastomer structure is designed and established. In or-
der to ensure the continuous change of Young’s modulus of the lapping and polishing tool in the radial direction,
different volume ratios of carbonyl iron powder, silicon carbide and silicon rubber are mixed, then the magnetic
field with a radially radial flux acting on the magnetic particles is used to get the continuous gradient layer. Moreo-
ver, by optical microscope and tensile testing machine, the internal microstructure and characteristics of the com-
posites under different volume ratios are obtained. The contact stress between the tool and the workpiece is studied
by simulation analysis, and then is tested and verified by a force sensor tester. The results show that through opti-
mization of volume ratios and adjustment of magnetic field, the continuous functionally graded and composite struc-
tured lapping and polishing tool can form a continuous elastic modulus distribution from the inner ring to the outer
ring. Also, the contact stress is closer to the theoretical curve, and the standard deviation of PR is less than 0. 23.

Key words: composites, magnetic field, Young’s modulus, carbonyl iron powder, lapping and polishing
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