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The objective of this study is the development and analysis of techniques to realize magnetic variable
transmission. At the time of the beginning of this study, there were many patents and researches on magnetic
transmission but no published research on variable transmission. Magnetic variable transmission is useful in

many applications such as wind power generation, power tools, automotives, and so on.

The magnetic gear is contactless and quiet in operation, and it requires no lubrication. In addition, it slips
when overloaded. On the other hand, the mechanical gear requires frequent maintenance and may break

down when overloaded.

A high performance magnetic gear based on the concept of modulated magnetic flux was theoretically
investigated by Atallah et al in 2001 based on an improved design of an old patent. The developed gear was

operational at a fixed gear ratio.

In this work, several techniques have been proposed to realize magnetic variable transmission. The first
technique is based on the concept of pole changing. This technique has been validated by finite element
analysis (FEA) and by experiment. The second technique uses several magnetic gears with different topologies

forming a multi-element magnetic gear. This method has been validated by FEA. The developed techniques
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are a good beginning of a new research that is predicted to grow rapidly towards industrial and commercial

applications.

The theory of operation of magnetic gears has been improved using a basic model that gives a clear and simple
insight into the concept of the magnetic gearing. Torque equations that include design parameters have been
derived. In addition, guidelines for the design and optimization of magnetic gears have been developed which

can be used as a tool for a quick and approximate design process before making an FEA model.
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