Evaluation of the effect of using magnetic gear in improving

the performance of process systems based on mechanical gear
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Test method : Tracker measured motion parameters, and MATLAB performed data analysis. A

24V DC motor powered the magnetic gear with NdFeB magnets for non-contact torque transfer.
The system operated in a controlled environment with precise data collection and repeated trials.
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Experimental verification : The system demonstrated proper functionality in terms of backlash presence,
overload tolerance, heat generation, durability, angular speed, and power and work output.

The differential equation was numerically solved using MATLAB, and the displacement as a function of time
was plotted. Experimental data were subsequently fitted to the theoretical curve, the coefficient of

determination (R2) was computed, expressed as a percentage, and the mean fitting accuracy was evaluated.
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Comparison :The magnetic gear system =
exhibited superior performance in terms i
of overload capacity, heat generation, 2
durability, angular speed, and power and
work output due to reduced friction and
enhanced torque transmission.
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Analysis : In the analysis of the
magnetic gear system, the magnet pole
configuration, gear spacing, and
rotational speed of the primary gear
were identified as critical parameters. It
was found that increasing the primary
gear’s speed generally increased the
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Conclusion : Magnetic gears advance sustainability (SDG 7, 9, 12)
through non-contact efficiency, reducing wear and energy loss.
Future focus of this idea will be on enhancing magnetic torque

y spi ’s  rotati except density and mitigating mechanical friction via material innovation.
when phase opposition occurred. Gear The magnetic gear system outperformed the mechanical gear in
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