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Design and simulation analysis of an automotive permanent-magnet

stepless retarder

HE Fujun, LIU Kai, ZHANG Ruijie s ZHANG Qingyuan , ZHANG Yuting
(School of Mechanical Engineering, Northeast Petroleum University, Daqing, Heilongjiang 163318, P. R. China)

Abstract: The automobile permanent magnet stepless retarder is beneficial to achieving for the best slow
braking under various road conditions. In this paper, the working principle of permanent magnet retarder is
studied and an axial moving type stepless speed regulation design scheme is proposed. The design
parameters are determined by theoretical analysis and calculation, and the second-order nonlinear structure
optimization is performed by using the fmicon function module in Matlab to obtain the optimal solution of
the key structure. A three-dimensional electromagnetic-field finite-element simulation model is established
by ANSOFT software. The static and transient analyses of the magnetic field and the braking torque are
performed to investigate the distribution characteristics and influencing factors of the magnetic field and the
braking torques at different axial positions between the rotor and the stator. The results show that the
retarder can achieve good linear control and stable braking torque output, which can meet the needs of the
stepless retarding braking.
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Fig.1 Structural principle diagram of he retarder
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Fig. 2 Magnetic induction diagram of the retarder
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Fig. 3 Structure of the retarder
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Tablel The size of the main structure of the retarder

mC 40,

i Bl SR Ml
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Table 2 Material parameters
H PR g AR 5 % BER/(Sem™)
K A NdFe35 1.099 625 000
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Fig. 5 Simulation cloud picture of stator drum
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Fig.6 Brake torque curves at different rotor positions
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Fig. 7 Brake torque variation trend chart
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