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Abstract

As time continues to move forward, the demand for smaller electronic devices continues to increase. In
terms of motor design and development this has come in the form of higher torque density requirements,
which is to say make a smaller motor that is capable of moving a given load. As a company Kollmorgen
specializes in high torque density motors. Currently Kollmorgen is in the process of developing a new line
of frameless motors that will use a single sintered rare earth
ring magnet in place of the more traditional multiple loaf
magnet stator designs in order to save on space. This new
design comes with new challenges, this presentation will
describe the work that | have done to solve the problem of
thermal induced magnet fracturing. Specifically, this
presentation will report the experiments that | done to

determine the coefficients of thermal expansion for the
sintered ring magnets of three potential suppliers in terms

. . . Visualization of a ring magnet with multiple north
of length, outer diameter, and inner diameter. As the § mag P

) . ) . and south poles on the same magnet
sintered magnets are grain refined rare earths, their

microstructures are multiphased and differences in the manufacturing processes of the suppliers is
expected to result in differing thermal expansion properties. The goal of these experiments is to
determine the amount of thermal stress that will be placed on the magnets when they bonded onto a
steel shaft at maximum rated operating temperature. Once the maximum thermal stress is known, it is
hoped that a suitable bonding adhesive with enough flex can be found to provide space for enough
expansion to bring the stress levels on the magnets down to where they will not fracture.
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