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Optimal Design of Permanent Magnet Actuator Using Parallel Genetic Algorithm
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Abstract - This paper presents an optimal design of a permanent magnet actuator(PMA) using a parallel genefic
algorithm. Dynamic characteristics of permanent magnet actuator model are analyzed by coupled electromagnetic
—mechanical finite element method. Dynamic characteristics of PMA such as holding force, operating time, and peak
current are obtained by no load test and compared with the analyzed tesults by coupled finite element method. The
permanent magnet actuator model is optimized using a parallel genetic algorithm. Some design parameters of vertical
length of permanent magnet, horizontal length of plunger, and depth of permanent magnet actuator are predefined for an
optimal design of permanent magnet actuator model. Furthermore dynamic characteristics of the optimized permanent
magnet actuator model are analyzed by coupled finite element method. A displacement of plunger, flowing current of the
coil, force of plunger, and velocity of plunger of the optimized permanent magnet actuator model are compared with the
results of a primary permanent magnet actuator model.
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Fig. 4 Finite element analysis of no load characteristic
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