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Improvement of Electromagnetic Shielding Structure for Reduction
of the Leakage Magnetic Field in WPT System
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Abstract

In this paper, we propose an improved magnetic field shielding structure to reducing the magnetic field generated in the wireless
power transfer system operating at a low frequency band. The proposed structure consists of the magnetic material and the conductive
material, magnetic field cancelling effect for power transfer is minimized while improving the leakage magnetic field cancelling effect
by optimizing the various design parameters in the proposed structure. We analyzed and verified the efficiency of the wireless power
transfer system and the reduction effect of the leakage magnetic field through computer simulation and measurement. Analysis results
show that power transfer efficiency of the wireless power transfer system utilizing the proposed structure is 77 %, which is maintained
at the conventional power transfer efficiency. In addition, compared with the structure maintaining high power transfer efficiency,
leakage magnetic field strength is reduced to 29~37 % at the nearest point.
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Fig. 1. Coil model used in WPT system.
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(a) WPT coil system using a ferrite

Ferrite
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]
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(b) FTtolES LFrFS o]&3 WPT ZUA2F
(b) WPT coil system using ferrite and aluminum

:2.5mm

FR4
:2mm

Aluminum
:0.2mm

(c) FR4S}H &4FrES o] &3 WPT ZYA 2
(c) WPT coil system using FR4 and aluminum
28 2. /1F AA% A FEE HEF WPT A2
Fig. 2. WPT system using conventional electromagnetic shiel-
ding structure.

>
)

o)
o
>

3
o
N
rE
|o
o
—r
i
s
rlr
P
tjo
>
ol
o
)

e
N,
N
1o
re

-
i
o
it
ro,
h_’i{
u
o

[

to,
e

s
=)
riro=r
NI
2 oo
X ol

of M o Ao rir
ok
g
o
)
=
o
fu
ofr
ot
8
_Y‘_,:
X
U-?i' ro
[o rE
M
x =
=
o
2 kN

f
o M b
ol m

o >

£ o

o
e
5
N
oX 2
o> H1 e 1o

ot
W
=

o]E{ 2] ANSYSAFS] HFSSE AH&-3tqith 1
TZ2E e oH, Alqke A4
il

4 Alzg o] FAlR] G H

R TR A .

e
Hoor
s

)
ot
(o8]
w
&
=

WPT A2/ o] FAAA ZAas 918 AAs} A2 )4

Thick

(@) AT AR AH 720 FeoE

(a) Geometry parameters of electromagnetic shielding structure
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(b) Transmission unit of WPT coil system using proposed structure
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(c) Side view of the WPT coil system using proposed structure
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Fig. 3. WPT system using proposed electromagnetic shield-
ing structure.
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Fig. 4. Simulation and measurement result obtained point of
the magnetic field.
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Fig. 5. Power transfer efficiency of variation of size in pro-
posed structure.
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Table 1. Size parameter value of the proposed structure.

Size Value

1 6.6 mmx6.6 mm
2 133 mmx13.3 mm
3 19.9 mmx19.9 mm
4 26.6 mmx26.6 mm
5 33.3 mmx33.3 mm
6 39.9 mmx39.9 mm
7 46.6 mmx46.6 mm
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Fig. 6. Power transfer efficiency of variation of thickness in
proposed structure.
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Fig. 7. Leakage magnetic flux density of variation of thick-
ness in proposed structure.
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Fig. 8. Comparing the magnetic field distribution of each shield-
ing structure.
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Fig. 10. Measurement result of the power transfer efficien-
cy compared with the simulation result.
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(b) Measurement result of normalized leakage magnetic field strength
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Fig. 11. Magnetic flux density rate of the each shielding st-
ructure.
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