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A Study on a Novel Method for Electromagnetic Force Computation based on
Continuum Design Sensitivity Analysis

& # B
(Dong-Hun Kim)

Abstract - Equations have been derived for computing electromagnetic forces by using the Continuum Design
Sensitivity Analysis based on the Continuum Mechanics and the Virtual Work Principle. The resultant expressions have
similar terms relating to the Korteweg-Holmholz force density, Maxwell Stress Tensor and Magnetic Charge Method
but numerical implementation of the proposed scheme leads to efficient calculation and improved accuracy. In addition,
the method can be easily applied to computing the magnetic force distribution as well as the global force. Results show
the aforementioned advantages in comparison with the conventional methods.
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Table 1 Simulation results on global forces acting
between a magnet and an iron based on local
force calculations

CDSA MCM MagNet
Fx (N) 0.092 -0.112 0.047
PM
Fy, (N} 1.853 1.853 1.899
Fx (N) -0.007 0.013 -0.039
[ron
Fy, (N) -1.645 ~1.465 -1.683
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Force density (N/m?)
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Edge line number along A-A'
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Fig. 13 Local force distribution over the surface of a
plunger in the C-Core magnet for a non-linear
material (M19)
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Table 2 Simulation results on global forces acting on a
plunger in the C-Core magnet base on local
force calculations

CDSA MCM MagNet
F« (N)} -10.573 -9.890 -10.569
Plunger
Fy, (N) 0.521 -0.054 0.101
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