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Design and Test of Permanent Magnet Clutch Using
Magnetic Force Transmission

Liu Xuehong Liu Liang Chang Siqin
(Nanjing University of Science and Technology, Nanjing, 210094, China)

Abstract

Based on magnetic force transmission principle, a type of the permanent magnet clutch was
proposed. The coupling or separating of the clutch was realized by changing the relative position of the
parts for the variation of the radical magnetic field strength. The magnetic field and performances of
the permanent magnet clutch in coupling state, and the variation of the transmitted torque and axial
force in coupling or separating process, were calculated with finite element method, respectively.
Finally, the feasibility of the design and influences of the main design parameters on the performance

were analyzed, and a prototype of the permanent magnet clutch was manufactured for testing.
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Fig.1 Structure of the permanent magnet clutch
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Fig.2 3D model of the permanent magnet clutch
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Fig.3 Calculated magnetic flux density
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Tab.1 Relation of the relative axle position and

translated torque and the axle force

Al 6] LA FF ]
fi#% /mm /N+m Al ) /N
0 9.469 0.000016 8
12 0.805 2.953
15 0.225 2.624
18 0.104 2.546
21 0.074 2.541
24 0.065 2.538
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