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ABSTRACT: To seek the simple calculation method for
permanent magnetic guideway (PMG) magnetic force, based
on PM (permanent magnet) magnetic force numeral-integral
formula which is derived from equivalent magnetic charge
method and virtual displacement method, the analytical
magnetic force model of PMG was constructed according to
the structure character of two parallel rectangle-section PM
and PMG. Based on Current Image Method, the virtual image
of PM in magnetizer was obtained. PMG levitation and
guidance magnetic force were also analyzed. The analysis on
such model shows that the magnetic force of two parallel
rectangle-section permanent magnets is proportional to the
square of residual magnetism induction density and PM
longitudinal length. It also shows that the magnetic force
increases with the increment of PM cross section and
decreases with the increment of gap between two permanent
magnets; while that PMG levitation magnetic force decreases
with the increment of PMG obliquity and guidance magnetic
force increases with the increment of PMG obliquity. More
precise calculation results of magnetic force can be achieved
by algebra calculation. The calculated values are basically in
accordance with those measured.

KEY WORDS: permanent magnetic guideway; virtual image
of permanent magnet; levitation magnetic force; guidance
magnetic force; analytical model
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Fig. 1 Section of permanent magnetic guideway
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Fig. 3 Section parameters of two parallel-rectangle PM
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Fig. 4 Electric current virtual image in medium
with plane medium interface
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levitation magnetic force and vertical excursion
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