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Table 1 Main parameters of the
12/14LFSPM machine
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Fig.3 The assistant teeth structures
of the LFSPM machine
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Fig.4 Cogging force and no-load
back-electromotive force (EMF)
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Fig.5 Machine structures of 12/14LFSPM-E2T
and 12/14LFSPM-E2S
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Thrust ripple suppression methods for the flux-switching

permanent magnetic machine
HAO Wenjuan', WANG Yu’
(1. Department of Electrical Engineering and Automation, Jincheng College , Nanjing University of
Aeronautics and Astronautics, Nanjing 211156, China;2. College of Automation Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)
Abstract : Linear flux-switching permanent magnet ( LFSPM) machines have high power density and simple robust stator
structure , which shows significant potential in long stroke applications. However, linear motors are required to have high thrust
density and low thrust ripple in many applications. Therefore, the research on the issues causing the thrust force ripple and
corresponding suppression methods are important means to enhance the application potential of the LFSPM machines. Through
the finite element analysis (FEA) method, the end effect of LFSPM machine is improved by using different structures of the
additional teeth, and the end force is reduced. Based on this, different thrust ripple reduction methods are employed and
compared to suppress different thrust ripple components of the LFSPM machine. In the process of comparison,a step ( staggered
tooth) displacement selection method is given. Tt shows that each structure can reduce the thrust force ripple while taking into
account the average output thrust force. FEA verifies the universality of the proposed method, and it can be used in LFSPM
machines with different structures to reduce the thrust force ripple while taking into account the average output thrust.
Keywords : linear machine; flux-switching permanent magnet machine; thrust force ripple; cogging force; end-effect; thrust

density
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