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IV. CONCLUSION

A numerical methodology for the prediction of vibration and
acoustic noise of axial flux motors has been developed. The
procedure developed is capable of predicting the amplitude of
the surface displacement and distribution of sound pressure
at an arbitrary point in the space due to both fundamental
and high-order harmonics electromagnetic excitation forces
exerted on the surfaces of stator teeth. The following specific
conclusions can be made.

1) Electromagnetic forces were calculated by Maxwell
stress tensor method using a 3-D electromagnetic solver.
The force on each slot surface was then decomposed
by FFT into fundamental and high-order harmonic force
components with amplitudes and phase angles over a
range of frequencies.

2) Modal and harmonic analyses were conducted to obtain
natural frequencies and corresponding modal shapes of
the motor frame. Axial vibration modes have a significant
effect on vibration and airborne noise of axial flux motors.

3) Sound pressure level at a given point in the space was
predicted using an indirect boundary element analysis
solver by incorporating the effect of structural vibration
behavior and the combination of fundamental and higher
order harmonic forces.
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