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Structure Optimization of Submersible Linear Motor Considering
Temperature Variation "

FU Hao, WU Yaohui
(School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The working environment temperature of the submersible linear motor changes with the depth of the
stratum, and the temperature difference between the end and the middle of the motor secondary is large. In order to
reduce the influence of temperature variation on motor thrust, increase motor thrust and reduce thrust ripple, the
structural parameters of the motor are optimized. The thrust difference under different temperatures is used to measure
the influence of temperature variation on motor thrust. The electromagnetic model of the motor is established by using
the finite element analysis software Magnet, and the effects of various parameters on the motor thrust, thrust ripple
and thrust difference at different temperatures are analyzed, and the numerical ranges of the optimized parameters are
determined. Then, the mathematical models of thrust and thrust ripple at 100 C and 220 “C are constructed
respectively by response surface method. Taking the absolute value of the difference of thrust functions at 100 °C and
220 C as the mathematical model of thrust difference, the optimal parameter combination of motor is obtained by
multi-objective genetic algorithm. Finally, the finite element simulation analysis of the optimized motor verifies the
effectiveness of the optimization scheme.

Key words: tubular permanent magnet linear motor; temperature variation; thrust characteristics;

response surface model; multi-objective optimization
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