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Application for Resonant KEH
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(Maxwell Stress Tensor [1], Fourier Series (a) (b) o '
approximation [1] and purely analytical approach
(Biot-Savart [2], Lorentz-Force)

« Such AlT-signhals have been generated In full
agreement with Electromagnetic Theory

Figure 4: Diagram (a) depicts a stator PM distance sweep
0...20mm and resulting torque signals in % (left axis) and
normalized (right axis); (b) shows the corresponding
created torqgue signal of all summed up 3 rotor disk PMs
applying the 3 different methods.
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B ] Figure 8. Resonant KEH system (top) with 2D stiffness

- A set of stator-rotor PM distribution to maximize an merz e S - amplitude diagrams for radial movement, normalized -
asymmetric torque signal over one revolution. The e and f-functions (a), and 1D stiffness diagram for axial
. . s of -] movement (b)
simplest case with only one stator and one rotor o w ww m w w e e W
PM is shown in Figure 1 (a) (b) e e

 The asymmetric incommensurable torque signal Is
created by letting revolve ¢ as well as at least one
additional DoF — either z or r (or both, see also

Figure 5: Setup of stator PMs (blue) and rotor PMs
(green) with harmonic rotor PM trajectory (a) and
normalized torque and force components of resulting PM
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Figure 1) distribution. S e e e
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‘y Figure 9: Dynamic behaviour of resonant KEH (a) with
Stator disk Z Lo, parametric oscillation of 2"d DoF visible in (b);
magnet with stator continuous increase of potential energy shown in (c)
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* In resonant KEH systems, at least a 2DoF system
IS necessary to describe the mathematical physical

gw model
:_;:’;;ﬂ‘ith 5 S o’ Rfﬁj’(“) e Such a DE system form two mutually coupled
Z od.., hy (2) ’ with 0 (d Mathieu DE, leading to complex resonance
behaviour
X

Figure 6: Nonresonant KEH system with PM distribution
from Figure 4

Conclusion

Figure 1: Concept view of rotary-translatory nonlinear PM e Y
spring system, with a rotary (¢), an axial (z) and a radial The— 374
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This study demonstrated In theory that (1)
asymmetric incommensurable torque signals are
feasible (2) using non-conservative rotor PM-field
trajectories and (3) that magnetic fields can do work if
a 2D/3D charge-ring/cylinder (with geometrical

2D Magnetic Spring Function - Torque Component

2D Magnetic Spring Function - Force Component
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” A (@) (b) (©) extension) Is considered. These claims are in full
agreement with the classical Electromagnetic Theory.
The fundaments for the forecasted energy source,
which iIs necessary to deliver this netto work, remain
a research question, and further open-source
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Figure 7: Simulation of rotary DoF with and without
harmonic axial constraining force and no stiffness signals
applied (a) and taking in account nonlinear friction model

(b). Resulting dynamic behavior when applying PM

o
|

S
o

Normalized fF(cb,z) (-)

| | | | () distribution geometry from Figure 4 (c). experiments are indispensable to verify the presented
Figure 2: Resulting amplitude signals of torque theoretical claims
component (a) and force component (b) » Start energy with ws = ¢’ is used to start revolving
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* Instead of rotary and axial distribution, also rotary
and radial distribution can be chosen, patent
application ongoing

Figure 3: Setup of stator PMs (blue) and rotor PMs
(green) with harmonic rotor PM trajectory (a) and FE
model for calculating magnetostatically force and torque
signals using Maxwell stresstensor (b)
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