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The objective of this research is to design and construct an interior permanent
magnet motor by analyzing magnetic and mechanical stress, which reduces the leakage
magnetic flux line but still maintains the mechanical stability of the rotor. It can be done
by increasing the hole on the rotor so that the distributed magnetic flux can pass
through the air gap into the stator called barried flux. In this way, the rotor has more
stress value. It may cause the rotor to deform when rotating at high speed. This
research is divided into two parts: Electrical analysis and design of magnetic fields and
mechanical stress analysis. The studied topology of permanent magnet placement is
divided into two types: permanent magnet placement in parallel and in V shape. The
latter type offers maximum value of the magnetic flux density. Therefore, this V shape of
permanent magnet placement is chosen to analyze the mechanical stress further. By
using the ANSYS program that uses the Finite element method to analyze. It appears
that the stress (Von-Mises stress) has the highest value at 2.4096 MPa and the
maximum rotor deformation is approximately 0.262 Um at a speed of 15,000 rpm. The
results from the analysis and design led to the construction of the motor. After that, the
experiment was conducted to confirm the results from the mathematical analysis. The
results between experiment and mathematical model analysis show that the back-emf

voltage waveform are similar, which is approximately 8.7% different.
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