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Analysis of Transient Characteristics of Electromagnetic

Needle Selector Based on Ansoft Maxwell
LI Hong, YUAN Yanhong , XIANG Hongnian
(School of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: According to the mechanical structure of the electromagnetic needle selector, the simulation
model of the transient field is established. the relationship between the transient current characteristics of
the coil and the swinging rule of the needle selecting blade is analyzed through transient simulation with
Ansoft Maxwell 3D. Comparative validation is carried out with the experimental result. On the basis of the
validation of the simulation model, the effects of main parameters (the drive voltage, coil turns,
permanent magnet material and iron core size) on the performance of needle selection are explored. Results
show that the response speed and the rotation torque can be improved by increasing the drive voltage or
using the permanent magnet with strong magnetism; the rotation torque can be increased by increasing the
number of turns of the coil or adopting narrow iron core when the area is certain, but the response speed
will be reduced.

Key words: electromagnetic needle selector; Ansoft Maxwell simulation; transient current; rotational

torque; response speed
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