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Torque Control of an Electromagnetic
Eddy Current Brake

ZHANG Jimin, REN Qiao, ZHANG Peng
(Institute of Rail Transit, Tongji University, Shanghai 201804,
China)

Abstract: The

electromagnetic eddy current brake was studied. First,

torque control method of an
the calculation formula of braking torque was obtained by
using the magnetic circuit analysis method, and the
mathematical relationship between braking torque and
excitation current and train speed was obtained. Thus the
overall scheme and operation principle of the control
system were demonstrated, the main modules of the
system were introduced, and the simulation model was
established. Secondly, the design process and three
control algorithms, which include the PID control, the
fuzzy control, and the fuzzy self-adaptive PI control, were
introduced. Lastly, the simulation was conducted and a
comparison analysis was made between the results. The

result shows that the three closed-loop control algorithms
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have effectively controlled the brake torque in the braking
process. Moreover, fuzzy self-adaptive PI control presents
the best results in both steady-state performance and
transient performance, trailed by fuzzy control and PID

control successively.

Key words: electromagnetic; eddy current brake;

brake modeling; brake torque control
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Fig.1 Projection area of a single yoke on brake disc
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Fig.2 Brake magnetic circuit analysis
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Fig.3 Overall scheme of torque control system
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Fig.4 Three-dimensional surface of brake torque

characteristics
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