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Calculation of Electromagnetic Force and Torque of Suspension Electromagnet Based on

Schwarz-Christoffel Transform
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ABSTRACT: The electromagnetic force and torque should be
calculated when suspension system dynamics are studied. If
there exists pitch angles between the electromagnets and the
rails, the distribution of magnetic field would be not uniform
and the usual methods cannot satisfy our requirements. The
magnetic field of the electromagnet and the simple magnetic
field can be related with each other through Schwarz-
Christoffel transform, and based on this relationship, the
analytical solution of the magnetic field distribution can be
obtained for electromagnet. The formulas of electromagnetic
force and torque have been derived in two circumstances where
the electromagnets and the rails are parallel or there exists pitch
angles between them. The electromagnetic force and torque
have been computed based on finite element method (FEM).
The results show that the calculation of electromagnetic force
and torque based on Schwarz-Christoffel transform has higher
accuracy.
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Fig. 1 Two dimensions schematic diagram of
suspension systems
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Fig. 3 Sketch of plane z and t at the end of magnetic field
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Tab. 1 Parameters of single-magnet suspension systems

L/m W/m N am
0.66 0.028 360 0.009
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