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Abstract—A parametric design optimization routine has 
been applied to a novel magnetic coupling. Coupling 
designs are modeled in a 3-D finite element environment, 
and evaluated by three design objectives: pull-out torque, 
torque density by magnet mass, and torque density by total 
mass. Magnet and outer core thicknesses are varied 
discretely, whereas outer dimensions and air-gap length are 
kept constant.  
 

Coupling Using Finite Element Analysis 

Conclusion—The 3-D finite element based parametric optimization routine was applied to the permanent magnet 
coupling executed for three different design objectives; pull-out torque (τpo), torque density by total mass (Dtot), and 
torque density by magnet mass (Dmag). The compromises between the three have been presented and discussed. 

Design Constraints—Outer radius, r8 = 44.7 mm,  active 
axial length, L = 25 mm, air-gap length, lg = 3.45 mm, steel 
sleeves, Tso = Tsi = 0.5 mm, and inner core, Tci = 1.8 mm. 
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