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Characteristics of magnetic moment of capsule robots driven in pipes
with curves by a spatial rotational magnetic field

Zhang Yongshun, Ma Zhuang, Xie Huaying, Zhang Jianjun
( Key Laboratory for Precision & Non-traditional Machining of Ministry of Education of China
Dalian University of Technology, Dalian 116024 )
Abstract

For the steering drive of a capsule robot in any direction, the paper proposes a technical scheme that uses three
axis orthogonal square Helmholtz coils to generate a spatial universal rotating uniform magnetic field by three har-
monic currents with the same frequency and relevant amplitude and phase. A magnetic field generator and power
source with three phase frequency conversions were developed, and the experiments were conducted successfully for
verifying the spatial universal rotating magnetic field and the steering experiment in curve pipes. The magnetic mo-
ment modeling was derived according to the magnetic coupling mechanism, and based on the Euler equation, a
swinging equation was derived. The relationships between the follow-up moment and the steering angle, as well as
between the spin moment and the steering angle, were studied, and finally, the influences of the magnetic moments
on the stability of a capsule robot and the robotic drive effect were analyzed, indicating that the follow-up effect gen-
erated by the rotating magnetic field is beneficial to its turning movement.

Key words: three axis Helmholtz coils, spatial universal rotating magnetic field, magnetic moment character-
istics, steering angle, follow-up effect
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