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In general, weight, volume, and cost of an electric machine are proportional to its torque/force rating. When it comes to torque/force-intensive applications such as wind turbines, ocean wave energy converters, and marine propulsion, machine designers have traditionally chosen from two options: designing a high-speed, low-torque machine and elevating its torque by a mechanical gear, or designing for the rated torque of the system. While the former solution suffers from disadvantages such as friction, low reliability, and need for regular maintenance, the latter results in bulky and costly designs. Recently, magnetic gears have been introduced as strong contenders for high torque applications. They offer contact-free torque transmission and inherent overload protection capability.    

This talk will introduce magnetic gears for rotary and linear motion applications. Specifically, it focuses on a novel type of magnetic gear, referred to as the Trans-Rotary Magnetic Gear (TROMAG), tailored to high force linear motion applications such as ocean wave energy conversion. The device converts linear motion to rotation, and vice-versa, while performing a gearing action. Once integrated with a rotary machine, the resultant electromechanical motion system has proved to be an order of magnitude lighter and compacter than the existing direct drive linear generator technology while reducing the cost to one third.   
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