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Abstract

This presentation provides the multiphysics simulation and structural optimization for electromechanical systems. Specifically, the presentation includes various analysis and design examples in three electromechanical systems: (1) Linear solenoid actuators, (2) Electric motors, and (3) Welding. A linear actuator is a device generating motions in a straight line. It has been widely used for various applications such as machine tools, valve and robotics. In this presentation, four structural optimization results aiming to improve actuator performance will be explained. The second presentation topic is about electric motors that is one of main components in home applications and transportations. The background and research issues on electric motors are explained first. Then, two research results on switched reluctance motors (SRMs) and permanent magnet synchronous motors (PMSMs) will be provided. Finally, the multiphysics simulation of plasma welding will be demonstrated. The mathematical modeling of welding process requires a complex coupled analysis including electromagnetics, thermal and fluid analysis. The multiphysics modeling of gas tungsten arc welding will be explained and its analysis result will be provided. 
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(1) Linear Actuator          (2) Electric Motors             (3) Welding

