1 FERRI TE CORE STRUCTURE FOR A PONER SUPPLY DEVI CE OF AN ELECTRI C
VEH CLE AND POVNER SUPPLY ROAD STRUCTURE USI NG SAME 5Technical Field
The present invention relates to a ferrite core structure for a power
supply device of an electric vehicle and a power supply road
structure using the ferrite core structuge, and nore particularly, to
a ferrite core structure for a power supply device of an electric
vehicl e and a power supply road structure using the ferrite core
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FIG. 2 is a photograph illustrating a formation of cracks in a central portion of a
30  conventional power supply road. A conventional ferrite core module may include
vertical core portions (not shown) aligned in a central portion at predetermined intervals

in a traveling direction of a vehicle. When vehicles pass, a deflection load may be




The present invention was invented on the basis of the necessity

descri bed above, and an aspect of the present invention provides a
ferrite core structure for a power supply device of an electric
vehi cl e that may change a structure of a ferrite core nodule to
prevent a formation of cracks on a surfage of an internediate portion
of a 70 power supply road, thereby increasing an output, when

conpared to a conventional ferrite core nodul e. Anot her aspect
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core structure for a power supply device of an electric vehicle that
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direction oh a vehicle due to a load 25 applied repeatedly to the
road by passing vehicles, thereby preventing a formation of cracks on
t he road. Techni clal adigtiant iadnsd may be appAed oepetatedlytto the resipee passingt tehicles

present invention, there i rovided a ferrite core structure for
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25  applied repeatedly to the road by passing vehicles, thereby preventing a formation of

cracks on the road.

Technical solutions

According to an aspect of the present invention, there is provided a ferrite core

structure for a power supply device of an electric vehicle, the ferrite core structure

30  including a plurality of horizontal core portions arranged to be spaced apart from each
other to prevent a flux leakage into the ground, a plurality of first vertical core portions

formed to extend from both end portions of the horizontal core portions in a direction of



25changing a structure of the ferrite core nodul e, whereby an out put
may increase, when conpared to a conventional ferrite core nodul e.
According to an enbodi nent of the present invention, it is possible

to prevent a formation of cracks on a road, by reducing strength
degradati on caused by a deflection in a graveling direction of a
vehicle due to a | oad applied repeatedly"to the road when 30vehicl es
pass. Brief Description of Drawings FIG 1 is a perspective view
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millimeters (mm).

Advantageous Effects

According to an embodiment of the present invention, it is possible to prevent a

formation of cracks on a surface of an intermediate portion of a power supply road by
25  changing a structure of the ferrite core module, whereby an output may increase, when
compared to a conventional ferrite core module.

According to an embodiment of the present invention, it is possible to prevent a
formation of cracks on a road, by reducing strength degradation caused by a deflection
in a traveling direction of a vehicle due to a load applied repeatedly to the road when

30  vehicles pass.

Brief Description of Drawings

FIG. 1 is a perspective view illustrating a typical power supply rail generating a



30 device of an electric vehicle (hereinafter, referred to as the
"core structure") may include horizontal core portions 110, first
vertical core portions 120, second vertical core portions 130, and
first supporting portions 140. 5 The plurality of horizontal
core portions 110 may be arranged to be gpaced apart from each ot her
to prevent a flux | eakage into the ground. Here, a space between the
hori zontal core portions 110 may be sufficiently smaller than an air
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horizontal core portions 110, first vertical core portions 120, second vertical core

portions 130, and first supporting portions 140.



30 like. The first supporting portions 140 may be bonded to the
first vertical core portions 120 using an adhesive. The core
structure 100 may further include second supporting portions 150 to
7 connect the plurality of horizontal core portions 110 to each other
to support the horizontal core portions 110. The description on the
second supporting portions 150 may duplicate the description on the
first supporting portions 140 and thus, the duplicated description
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vertical core portions of which the structure is changed shows
results inproved in ternms of an output and an EMF, when conpared to
the conventional ferrite core nodule. In particular, when a feed
cun-ent of 130 A was used, rather than 94 A a nagnitude of the EMF
i ncreased, when conpared to the conventignal ferrite core nodul e.
25[ Tabl e 1] Feed Current (A) Resonant Frequency (kHz) Voltage (V)
Current (A Qutput (kW EMF@1 (nG EMF@ (nmG) 94 20 229 37.4 8.564

273 171 - 1%haYbedd@rtdd s&chQh2 /A3 opbded portion of the separate unit faces up, and bonded to
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the horizontal core portion 110 using the adhesive. Also, the horizontal core portion
110 and the second vertical core portion 130 may be manufactured integrally.

The columns constituting the second vertical core portions 130 may be disposed
to be separated apart from each other. A space between the columns may range from 1
centimeter (cm) to 10 cm, however, for optimal efficiency, the space between the
columns may be 4 cm. When the space between the columns is overly narrow or large,
efficient dispersal of the deflection load applied to the both side surfaces of the second
vertical core portions 130 may be impossible. However, depending on a condition of
the road, the space between the columns constituting the second vertical core portions
130 may be adjusted is various forms.

In addition, by construéting the second vertical core portions 130 in the
plurality of columns, an additional means of preventing a magnetic flux in the core
structure 100 from leaking into an outer side surface of the core structure 100 may be
provided. In particular, by enhancing a function to prevent the magnetic flux from
leaking into the outer side surface of the core structure 100, the magnetic flux may be
more concentrated in a direction of an upper portion of the core structure 100.

The horizontal core portions 110, the first vertical core portions 120, and the
second vertical core portions 130 may include a ferrite material. Although not shown
in the drawings, a power supply line may be installed between spaces formed by each
column of the horizontal core portions 110, the first vertical core portions 120, and the
second vertical core portions 130 to supply electric energy and form a magnetic field.

The first supporting portions 140 may connect the first vertical core portions
120 to each other to support the first vertical core portions 120. Here, the first
supporting portions 140 may be formed along an inner side surface or an outer side
surface of the end portions of the first vertical core portions 120, and may be disposed at
an intermediate portion, or other portions, rather than the end portions of the first
vertical core portibns 120. In addition, the first supporting portions 140 may include a
ferrite material, or may include various materials, for example, iron, an alloy, and the
like. The first supporting portions 140 may be bonded to the first vertical core
portions 120 using an adhesive.

The core structure 100 may further include second supporting portions 150 to
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connect the plurality of horizontal core portions 110 to each other to support the
horizontal core portions 110. The description on the second supporting portions 150
may‘ duplicate the description on the first supporting portions 140 and thus, the
duplicated description will be omitted for conciseness.

<Road structure>

FIG. 5 is a perspective view illustrating steel bars and a ferrite core structure for
a power supply device of an electric vehicle to be implanted in the ground according to
an embodiment of the present invention, and FIG. 6 is a cross-sectional view illustrating
a power supply road structure in which steel bars and a ferrite core structure are
implanted according to an embodiment of the present invention. Referring to FIGS. 5
and 6, a power supply road structure (hereinafter, referred to as the "road structure") in
which the core structure 100 and steel bars 160 are implanted may include the core
structure 100 including the horizontal core portions 110, the first vertical core portions
120, the second vertical core portions 130, the first supporting portions 140, and the
second supporting portions 150, and the steel bars 160 implanted under the core
structure 100 to be spaced apart from the core structure 100. Although not shown in
the drawings, as a modified example, the road structure may include the core structure
100 including the horizontal core portions 110, the first vertical core portions 120, the
second vertical core portions 130, and the first supporting portions 140, and the steel
bars 160. The description on the core structure 100 has been already provided above
and thus, the steel bars 160 will be described hereinafter.

The steel bars 160 may be implanted in a longitudinal direction of the power
supply road (a travelling direction of the vehicle). Here, a number of the steel bars 160
to be implanted may be greater than one. The number of the steel bars 160 to be
implanted may be adjusted depending on a condition of the power supply road. In
addition, when a diameter of the steel bars 160 is relatively small, the number of the
steel bars 160 to be implanted may be increased. When the diameter of the steel bars
160 is relatively great, the number of the steel bars 160 to be implanted may be
decreased. FIG. 6 illustrates an example in which four steel bars 160 are implanted.

In addition, the diameter of the steel bars 160 may be greater than or equal to 19
millimeters (mm). When the diameter of the steel bars 160 is less than 19 mm,

effectively reducing strength degradation caused by a deflection in a traveling direction
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of the vehicle due to a load applied repeatedly to the road by passing vehicles may be
impossible. In particular, when the diameter of the steel bars 160 is less than 19 mm,
the steel bars 160 may not withstand the load applied to the road, and deflect in the
travelling direction of the vehicle and thus, a formation of cracks on the road may not be
prevented.

Hereinafter, a result of a test on an electromagnetic field (EMF) (milliGauss
(mG)) and an output (kilowatt (kW)) measured using the core structure 100 according to
an embodiment of the present invention will be described. Here, Table 1 shows results
measured using a conventional ferrite core module, and Table 2 shows results measured
using the core structure 100 including the second vertical core portions 130 disposed in
columns arranged to be spaced 4 cm apart from each other according to the present

embodiment.

Test conditions

In the test, feed currents of 94 amperes (A) and 130 A were used. EMFs were
measured at a position 1.2 meters (m) apart from a power collection center. An air
space indicating a distance between a surface of a road and a power collection module
of a vehicle was set to 25 cm.  Under the foregoing conditions, outputs and EMFs were
measured.

Test results

As shown in Table 1 and Table 2, the core structure including the second
vertical core portions of which the structure is changed shows results improved in terms
of an output and an EMF, when compared to the conventional ferrite core module. In

particular, when a feed current of 130 A was used, rather than 94 A, a magnitude of the

EMF increased, when compared to the conventional ferrite core module.

[Table 1]
Feed Resonant Voltage Current Output EMF@1 EMF@?2
Current Frequency | (V) (A) kW) (mG) (mG)
(A) (kHz)
94 20 229 37.4 8.564 273 171
- 19.97 239 38.8 9.273 217 195
- 19.92 246 39.7 9.766 267 209
130 19.92 335 53.6 17.956 361 282
- 19.9 338 535 18.083 368 288
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[Table 2]
Feed Resonant Voltage Current Output EMF@1 EMF@2
Current Frequency | (V) (A) &W) (mG) (mG)
A) (kHz)
94 20 234 38.2 8.938 280 326
- 19.95 247 40 9.88 297 345
130 19.95 333 53 17.649 401 465
- 19.91 341 53.8 18.345 409 473

Although a few

embodiments of the present invention have been shown and

described, the present invention is not limited to the described embodimerits. Instead,

it would be appreciated by those skilled in the art that changes may be made to these

embodiments without departing from the principles and spirit of the invention, the scope

of which is defined by the claims and their equivalents.
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and their equivalents. 10 CLAI M5 1. Aferrite core structure for a
power supply device of an electric velGIcABYISt he ferrite core

structure cqnprising:. luralit f horizagntal core .
portions arﬁangedAT%”H%Cgﬁhﬁﬁﬁuﬁﬁg?ﬁaﬂwﬁﬁWé YS@YW%P2@8‘BW@W%H@ﬂQ€’ﬂw
flux | eakag@ekift Qrt BHEuBRYB Aprising: a plurality of first vertica

core portions formed to extend fromboth end portions of the

hori zontal core pophirdits dfrhosizditeleedre gartiis smranggketo bt dgaced apare from each
hori zontal cqre, portions,t revent .t he flux | eakage into an outer

si de sur ac@ﬁkﬁFPPﬁg%ga?&%qg%?ﬁ%ﬂgog?gggggnd vertical core portions
formed to extend £ nomukty 40 fie®nidradal QLS ipdRicdt foRBed1@s | ckehtiafio®Ob&h end
portions in a direction of the upper side of the horizontal core
porti ons an®OEMaRgE hosizpatabegra ppgions & g HEestionsaf apamppicgfie ebihe horizontal
portions; a : i rsit i t ect the
plurality o?g¥?¥g?m$égp%%g t%%?gyg%%%%%ﬂsq%éh%ggkggtﬁ%%’to support

the first verti catt lesst evpooiiimef séidontiereetical tdre ppetdmn domesd focadtenclaif@n a

portions disperse a.deflection |oad appljied to hoth side surfaces o
Phe socdhd GBIl aartebrs EoTTana! (o egREYERtIe Rari O o fPEs ot Soe
a surface ofyoARitNt RANBEIHRLE aR@EirhARAAb R PENRY 18 WRPHXt K8AWal cote pdifns;
ferrite core structure of claim1, wherein the horizontal core

portions,_tﬁédzofirst vertical core portions, and the second verti cal
core portions | ncé %gs% sgpgo%triﬁé It)(()arﬁg'gttg rc%)l%{e'c:t the plurality of first vertical core portions

to each other to support the first vertical core portions,
15 wherein the second vertical core portions disperse a deflection load applied to
both side surfaces of the second vertical core portions to prevent a formation of cracks

on a surface of an intermediate portion of a power supply road.

2. The ferrite core structure of claim 1, wherein the horizontal core portions, the
20  first vertical core portions, and the second vertical core portions include a ferrite

material.

3. The ferrite core structure of claim 1, wherein the at least two columns of the

second vertical core portions are disposed to be spaced apart from each other.

25
4, The ferrite core structure of claim 1, further comprising;:
a second supporting portion to connect the plurality of horizontal core portions
to each other to support the horizontal core portions.
30 5. A power supply road comprising:

a ferrite core structure for a power supply device of an electric vehicle of one of

claims 1 to 4; and




3. The ferrite core structure of claim1l, wherein the at |east two
colums of the second vertical core portions are disposed to be
spaced apart fromeach other. 25 4. The ferrite core structure of
claim1, further conprising: a second supporting portion to
connect the plurality of horizontal core;portions to each other to
support the horizontal core portions. 305 A power supply road

conpri si ng: a ferrite core structure for a power supply device
of an electric vel Ielaﬂ wk g baf impahiE vhdbotie; feartd colel structure to @le spaced
| east one steel bar _inplanted under the ferrite core structure to be

spaced apartaPWérﬁiTitll?éf?ré‘Fer‘?OE"eSt%estructure 6. The power supply
road of claimb5, wherein the at |east one steel bar is Sinplanted in

a longitudinal direction of the power supply road (a traveling

di rection oft.t he Vehipole) .supply hé qfovlemm siipphereinote af leaftadmm Steel bar is

\é\{;ﬁ;fl ,? O? 1gllanra|nf hég]érltggglﬁﬁj\na %ggétlo%nef tﬁé %8\'}/erbsq{pp y rog(ﬁ ?a rgehtng Tregtgon of

the vehicle).

7. The power supply road of claim 5, wherein a diameter of the at least one steel
bar is greater than or equal to 19 millimeters (mm).
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