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Design of Gripping and Positioning Structure for Precision Assembly of Tiny

Strong Magnetic Components

Li Kongzheng, Wang Xiaodong, Yan Zhiyu, Xu Zheng
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116023, China)
Abstract : Tiny strong magnetic components, characterized by small size, strong magnetism, and difficult gripping, pose severe
challenges for the fixture design of intelligent equipment. Considering the dual requirements of gripping stability and precision,
this paper presents a gripping and positioning structure designed for tiny strong magnetic components. Based on the magnetic
force distribution obtained from finite element simulation, a vacuum—assisted magnetic steel fixture is designed to achieve reliable
gripping and fixation of the magnetic steel. The gripping structure for the torqueer base is designed, and the elastic deformation of
the gripper and robotic arm caused by magnetic force is analyzed to improve the gripping structure. The designed components are
integrated into an automated assembly system, and the feasibility of the gripping structure is verified through assembly
experiments. The results show that the designed gripping structure can achieve reliable gripping and precise positioning of tiny
strong magnetic components. Under a transverse magnetic force of 15 N, the maximum deformation is 15.2 pm. The coaxiality
standard deviation for batch assembly is $5.06 wm, demonstrating high consistency, and the assembly precision meets the design
requirements.

Keywords : micro—assembly; gripper; modular fixture; magnetic steel; electromagnetic balance sensor
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