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Design and Analysis of Enclosed Rotor Halbach Array

Brushless DC Motor for Spacecraft Applications
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VI. CONCLUSION

A novel design methodology for an Enclosed Rotor Zero
Cogging Halbach Array PMBLDC motor for spacecraft
applications is discussed in the paper. Analytical model of the
machine have been developed for the initial design and the
selection of basic design parameters. The optimization of the
machine is carried out in FE. The Enclosed Rotor
configuration helps in achieving high torque density and
uniform flux density along the air gap of the machine thereby
reducing torque ripple. Moreover the use of halbach array
helps in achieving high Torque to inertia ratio and reduced
core losses. The presence of cogging torque and magnetic
stiction are also eliminated by employing coreless
configuration. For further validation and as an extension of the
present work it is proposed to fabricate Enclosed Rotor
Halbach Array PMBLDC Motor with the specification
obtained as per the design discussed in this paper and obtain
experimental results. The work in this direction is already
underway. The machine is found to develop a peak torque of
1.59 Nm at 1A excitation and meet the required design
requirements for low speed spacecraft applications.
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