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Mathematical Models and Characteristics Analysis of the

Electromagnetic Drive System of Electromagnetic Piston Motors

ZHAO Jing-bo"*, LU Lin-xiang'?,
CHEN Sen'?, ZHANG Bing'*

1. School of Automotive and Traffic Engineering s Jiangsu University of Technology s Changzhou Jiangsu 213001, China;
2. Sichuan University of Science and Engineering . Artificial Intelligence Key Laboratory of

Sichuan Province , Zigong Sichuan 643000 , China

Abstract: A study was conducted to provide theoretical basis and technical support for the development of
electromagnetic hybrid drive systems. First, based on the theories concerning electromagnetic fields and a-
dopting the magnetic circuit analysis method, mathematical models describing electromagnetic hybrid drive
systems were established to study the electromagnetic conversion characteristics of the electromagnetic
engine’s electromagnetic drive system. Then, simulink models for the critical components were set up by
using Matlab/simulink, via the kinematics and dynamic analysis of the piston and the electromagnetic drive
system. The relationship between the external force suffered by the piston and displacement and crank an-
gle was analyzed, and the simulation curves for electromagnetic force, the external force suffered by the
piston and acceleration were obtained. Finally. the piston theoretical data and simulation data were com-
pared. The results showed that theoretical data agreed satisfactorily well with the simulation data, error
control was about 10%, and thus the validity of the structure design of electromagnetic drive system and
the validity of the mathematical models developed were verified.

Key words: electromagnetic engine; electromagnetic drive; magnetic circuit analysis; mathematical model
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