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The Comparison of thrust computational methods of a bmshlesé DC linear motor
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Abstract

For a given brushless DC linear motor, we suggest
the numerical prediction methods to analyze it's
thrust characteristics. First, we calculate the magnetic
flux density by the finite element method, and we
then compute the maximum thrust  with  three
computational methods -a  Lorentz  equation, a
Maxwell stress method and a virtual work method.
To confirm the accuracy of the computational
methods, we measure the thrust of the linear motor
made by our laboratory with a force-torque sensor.
Also, we calculate the thrust by the measured back
electromotive force. To choose the appropriate method
for a specified application, we compare the maximum
thrusts of the computational method and the
calculation by the back electromotive force with the
measured one. We conclude that the Maxwell stress
method is turned out the best because it has the
most accurate results among three computational
methods and it is  more convenient than the
calculation method by the back electromotive force.
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Fig. 1 Schematic diagram of a stator and a coil
composing a brushless DC linear motor
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Fig. 2 The 2-D analysis model for the brushless
DC Linear motor

1) ANSYS® is a registerad trademark of SAS IP Inc.
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Fig. 3 The variation of the magnetic flux density
according to the distance for x-direction in air gap
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