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Introduction 

• Metal objects are often located in the coupling region of 
magnetic coupling energy transfer (MCET) systems. 
Eddy currents in the metals reduce the energy transfer 
efficiency and increase device heating. 

 
• To solve the problem, the use of fractal slots in these 

metals is proposed to suppress the eddy currents and 
improve the transfer efficiency. 
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Simulation model 
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Features of patterns that effectively 
suppress the eddy currents 

Fig. 2  Three etching schemes for the metal sheet  

(a)                      (b)                        (c) 

The slots which can effectively suppress the eddy currents should 
reach the metal edge, be etched in the high intensity magnetic 
field region, and should pass completely through the metal. 
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Different slot fractal patterns 

(a)      (b)             (c)                  (d) 

(e)      (f)           (g)                 (h) 

Fig. 4  (a) Tree fractal; (b) Helical fractal; (c) Cross fractal; (d) Hilbert fractal with order two; (e) Hilbert 
fractal with order three; (f) H-shaped fractal with order one; (g) H-shaped fractal with order two; (h) 
Snow fractal. The arrows in the metal sheet represent the flow direction of the eddy currents  
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Results for the slot fractal patterns in Fig. 4 
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Suppressing eddy current effects in 
multilayer metal sheets 
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Experiments 
Features of patterns which effectively suppress the eddy current effects 

Front In
form

 Technol E
lectro

n Eng



Experiments (Cont’d) 
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Experiments (Cont’d) 
Suppressing the eddy current effects in multiple metal layers 

Fig. 11 Comparisons of simulation and experimental results in Fig. 10 
(a) Comparison of PT; (b) Comparison of η; (c) Comparison of PE; (d) Comparison of PT/PTR 
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Conclusions 

• Fractal patterns can be etched in metal surfaces to 
suppress eddy currents and improve the efficiency of 
magnetic coupling energy transfer.  

• Maintaining the simple connectivity of the metal plane 
and etching completely through the metal are the 
essential requirements for suppressing the eddy 
currents. Front In
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