wo 2015/102365 A1 I} I} 00O RO O

) 53 EY 5‘-94‘\"11 3o FAE FAEd

(10) FAFAAE
WO 2015/102365 Al

B AR (=9 ZAVL gl &, 7hee RE T/
Ul Al HEE 95199): AE, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,
LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,

19) AAA HALA7 T+ >
FAAES g
43) A F7N ¢
20153 (7 %%9 5((])]9.407.2015) W ;ﬁj PCT
(51) FASIEF:
HO2K 1/06 (2006.01) HO2K 19/10 (2006.01)
@21 FASYLES.: PCT/KR2014/013031
22) FAELY: 2014 12 9 30 € (30.12.2014)
(25 &4949: a2o]
(26) FAQ: 3o
(30) SAEAR.

10-2013-0167751 2013 ' 12 € 30 ¢ (30.12.2013) KR

2499 F43A £4 (HYOSUNG CORPORATION)
[KR/KR]; 121-720 A &A] wFE T v} ) & 119, Seoul
(KR).

w2} 8FR]FE (PARK, Ji Hoon); 121-720 A & A] v}
T UFE YR 119, 523 A &4, Seoul (KR). H &3]
(CHOI, So Hae); 604-830 F-4FA] ALl A2 &2 18 ¥
7 55, Busan (KR). QA& (LIM, Jung Yoon); 621-280
B E A Al AE R 76-56, 604 5 602 I, Gyeong-
sangnam-do (KR).

g9 53 F& (NAMCHON PATENT AND

LAW FIRM); 110-716 A &A] 27 Ao d=54
37, =894 406 & (=8 F), Seoul (KR).

1

(72

74

SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARSF (2] AV Y &, e BE TR

g 489 B3 E 938te]) ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), -2} Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™M), -+ % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

FA:

(84)

TA ZALE DA 9} A (FoF Al 21 Z(3))

(54) Title: ROTOR FOR SYNCHRONOUS RELUCTANCE MOTOR

GH P B AIRA HHEA DEE ™A

(57) Abstract: The present invention relates to a rotor for a synchronous reluctance motor. To this end, the present invention com-
prises: a rotor body; a shaft hole formed to penetrate the rotor body; a magnetic flux barrier formed between the outer circumferen -
tial part of the rotor body and the shaft hole; and a rotor shaft coupled to the shaft hole. Accordingly, the present invention can re -
duce the amount of coils and cores used without increasing the size of a rotor core and can increase reluctance torque.

57 LA B Ao = Deus mE g g% B3 Aott, oF gstel, B W &Ax 25} 4]
A BA BEAA BHE HEI; 47) AAA BAY FARSL HE Abolo] FAW A5F ;A 3] HEo|
2% gAAFo2 UL B0 R ) b B Uy e §47 mol9) 718 F71A7A BE e E 2dw
Fojo] AHgHS 29 3, obee] 2L 23t 248 5 9=

it



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

WO 2015/102365 PCT/KR2014/013031

=
ox,
N
(o mfy

EREHEILIERE %-‘Sc%}ﬂ Hh= Al 2 E (3] A 29}
AAHE TAEY, FEehE A wet A F RE e al R RE R

AL W E 3 A EEPE‘rl"i— 3 v 7] BE 9 5] ZEHZ

27| FEHE=EHYH A B 1 o x4 B E 2 B e YA A BE R

AFAYE A7pEoY E o] Aol o) o A4S

2RI E 7L H 2ol = e AR E AL T

=57 ]EH ZE| 7} &= (salient-poled-rotor) & 7FA| W &=9] 7}

HO] €17} R Aol Sk o, A1 9ol

A~
E ]’@‘Fgl

A RAE R q/\(inductance) 2 ol ¥ A~ 9] zfo] 2
2] ®H 2 & H (reluctance torque)?l] 218l 7] 522 32 %=
o] Al@a}ar A F A o] =1 =g o] 7ol o FA o]a} o] Lo

‘

o,
o
T,

)

=

Moo S

NIRRT

v
R

o 4 A
P Mr Hr Ae

Ot
-

(C)
o W
T

_&_m

v
e r
s
lﬂ

offt
N
Ot
S
ot
=il
JH

o
I
o)
e
%
il
1 >

L

7O oz

kr
~ o
ofN
2
N
g
_E

ol
-

o o
o

N &
>

ru_YE

S
yo X rf
o

Wi
2
N
=

Aoz el A 2 E 9 1A 2} 3] A4 2]
A 4 A o] 1, 2% e 7] ol T A
o) g Afel 5 Ao Ed ol
o]l A1 H ule) o], Y A~ WE Q] 3] HA(70)= I AEZ(T)S
7He sl A= Salah e} (72)7F el o glan, # A A
ol FE@3)0] BAHM, F (73)4 Edol] 42

S AAHE WA GG A 3 3 D400 9ol

e =
o
U
> o
i
>
P‘L
_EL

o g

3

H
H

>
o
].m>l

rzi"’_VL‘
ﬂd

HI ol

T

3
-
r

ol

+

2

ox I 2 o
ON

1%
o~~~
~J
A
p——a
°

A ZH80)S] Woll A E FEE 2R Hof T
Bl 9] 371 21(70)= 3] A AF Z0J(72)] 1Y E 2 =l of 5]
zéﬂ 02 24749 2, g 2w A o] B e o]
, 3 A2 520(72)9] A71E ST 1A e S HA
4] FA, M L A S B EYH A EAE ST =
o)

N

dmﬂilﬂ
™
- 2
oy
]
mﬂiﬂ;o
i
_lyﬁ
MTO:E

2

0o

B ol 1

o

=
52
2
A%
o
°

o, AR DA 1019 AL Fo] FrhE O RA, Wrrt FbE =



PCT/KR2014/013031

WO 2015/102365

T £F = e T T o
o — H_Al = N — )
— o T _—m T T o9 9
5 < G oT ., T7TE =N F3T By 0w G
W SN B R R ) o m T W "R
i RO " oo X T oy < 'R o 5w
H o I S Al Tk L A R 2 o oo
Py Tr SxxmL Twm Fa gom v = =
4 Iea T®pT ™ T A <EY o
WT% ﬂﬂo . h_ﬂu%noﬁ X T e Mﬂ HoH
ob - mr K — 1 X N To oy
L 0P ®mATEE ®T ®RT pad m T W
%0 T B E aoog T — &N = o i
I B R T T %o il < ol
3 ol T U O I S RO 4 A
N o T O AgLTo g Mg A oY ¥
= 1_@ PIT DxEEPR Ta Ay Ao > e T IS
o oK o o o e N —
T i N T T N ) TN & 4 4
2 =X Rguldde o g 2 e oy g LT
RE L gt TEIcw Twm o Awmi e W g
moAE B = 2o Mg X %o ok Wogo D g R o N N A oy K 2y
= N ~ N = P X
gwe il N oow Mg Mg g T 0w
e TR U HTO S Tt wod T e
uy i H o- i " <o o o < WT = o or < ok Mr (| 0 o 5 le G H . H =
O W g I Mg TptPge pg BRED LT
A ow wEPUAWexAxTT g TIBRITT wpXEE AENEIES
T xRl AT RERPR Lyt PRoT @ngw e ok Mo T
B g mEE T s X BB g o o e
x oW YT T g X B TR T ma® o LT
BT e P g m g Mo x® G m W I mw q o
o et MA.I‘IHX 1_._6L L.X - ol } i OH Tor . 1_1 N
o PRy N Ry e an T N oy Mo e TR yody By S W
TN TOIRE T ERT R BRI T gwEc ® W F T
S = & = F & S = % T 3
= = = = = = = = = = Q.



WO 2015/102365 PCT/KR2014/013031

[21]

[22]

[23]

—_ —, —,—.
N NN
o0 1 O W

[30]
[31]

[32]

[33]

[34]

[35]

wEATRY A e E A LE O 1A A} 3 AAE A S

e AR A LE O 214 A9} 3 AAE B
EAFZYA HdEE A DE 9 1A A9} 3] A A9

<EWHe 8 Hx H5o ot dd>

10:3) AR 24 20:% %

30:2H4 24 40:3] A A=
50: 9 R} H

drg o] AAIE A3 HA e I

g of Ao & i =i s Fxstel dyshd a3t g

32 2ol e ARy s HYy s BE e agatel S AE AR
ARAIEZO] AL, 52 45= ¥ o) hE AR A Y S RE ] AL}
S AAE E] ZAZ ARA o)A, B 5= Boubo] ipE A2y s Helga
R o] ar7g Aol 3 Abe] S ot

Botgo] mhE A g Ry s HeE A REE 3 HAAE 3R K 5o RA]E

k9
AHEES Ed F A Vsl AlvH = Ao ® 3 -2 5 A(10), FE(20),

b A (10)0] 5&20)0] FHWaFo = g% A A ¥ o
AL, 7] F AR FA(10)2] 9] 579} 2E(20) ALo] o] AHE:7H(30)9]
A A Byt a8 02 F7HE 5 A o] 9t
Fol AF] 212 FA(10)0] 4

2
N
2
2
oy
N
ot
=

3] A A}3(940)0] FE(20)S HES Ay,
g7 A (30)2 S| AA 7 A10)E 7o R 45w e Rl 2H)

U

Al (1 |
ST R = FEHE 2 e WA (50)0] 3] A A 40) ol A
32 FA(10)9] ] FARE Falo] Ao = Zo|7t 5L s T E R
AE T o] M, Lo @ A& (50)0] 3] A A= (40)0l A 3] 2}
EA(10)2] &) FARE et A o2 o7 2 EEE td=R
Ho upa}, 3| AAE A= 24 A S 2 5 P E A H o

Z}z o] P A& (50) 9] F = W FATY(T) 7 ol shAl @78 ¥ of &4
o) o

50y 7o 2 G A4 (50)2] 45 v FA(T) <
BF o AT 7 A &2 ol et Al &8 Bk wheb A, G A (50) 2 =



WO 2015/102365 PCT/KR2014/013031

[36]

[37]

[38]

[39]

[40]

4

50 =ATE AA A, 3] AAZ0)ol 17 3 @ A& (50)9] U5 Tl A
EFS Wb A A A A o2 A 7E A 0}711 A= A
g, o] 213k e o] 2lell 7] AL (30)2 B WA wA(10)E 7MY o=

4753 ol 77 FS5 UL Sty = Y E 2 Hgee
A (50)°] ﬁmﬁ(40)°11*1 312 3 A(10)9] A& &Fsto

2 o7t ol u= tad R v, Zh2 e %Hﬂé—%}tﬁ,(soﬂ
i+ Abo] & {PZ%(D)(D)Ol JolatAl A E o] 7] gk nhel o] 44|

c7hed EEd A EAE U ST F UA H S, 542

ANE AAHE, 1702 @ A58 (5008 7] =0 2 W9 A48 (50) 2]

T Abol o] IHA(D)# BFS T Aol o] 1HA (D)ol A& Aol st

Iﬂr e s e S b = mﬂ(SO)r % 59 E/«l-ﬂ A, 37 A}3540)00
AR H (5009 U5 A B S G bA] A A A o' FA 7L

1A G243 = A "ot

std et~ WE G 32 3R =3 A(10)00] 384 H A4 (30) 0
JHE% EA7 AR e oju I AEERIYH A EAE

(0] 7t 52 Aol v A P e & 7P<1 o upe} JAEE 2~ 2}7h

7 HOJ T Vel v Ea HETF g E o g8 oA A .

g g o] A& A E 9§ Ao, E‘ﬂ“ﬁo} &3}
A A& 7H A= By o] V4 A Aoy FaA ]l £
e A4 Fel 2 A Wy 7hestoheE Al 018 iy

T2 o) Aol A 7w 3t AA] o E& BE WA oA F QI Flo] A 4] o]

Ao % o8 dloft ar}.

2
&
10 JW

o
O

ol (o

l'ﬂ WIO
2 iy
o

S~
=

B o oox N w oo v X Ao

01

=

o 19 ofh ne
ot rﬂ

Olt

=

ey

Bie)
B
cv>4 _&—“

>

C

—_

2
)

1-

§S oft

rL__Hcﬁ

o o

A=

2
r
o
2
Pl N

o >~

N =
ol

4y my e

N
)
>,

—HOll"
oo
Hw&;i

_E e 2
&
N
il
of\
)
Rl
N
>
Ho go
Ir
)
Mo
=
KU
A
B=)
KU
2
1o

Yy o o
o £ 4
gy
32
ki
&
Q‘L

e e
N
)

o,
T
e
i
T
I
il
W
il
o
2
=
X,

How
o

ofo
o
-

>
2
o
ok
X
o
o

e
%
il
P>



PCT/KR2014/013031

ATHS
3 2} A

|

1

WO 2015/102365
)

Q_—rL

3|

[

T
T .

Folell & d =l

= A

AT

}7]

Ao
il
N

A el 2

ERES

)

yAO

92l

A

X

=

2 BB 344

o $ho1A,
o $ho1A,

5+,

ks)

1

[e]
1

[e}

q.

1
3.

©
=]

A1
A2

|
|

)2
)3

q.

q.

Q_—rL
Q_—rL

3|

[
[

ol

el TE S 3 A4AL

o $ho1A,

3

A28

3 4]

q.

Q_—rL

3|

[

e

[E]

skl 2

i Abol o] gHA o] 4ol
LYl A TE S 3 - A

oY



PCT/KR2014/013031

WO 2015/102365

1/4

[Fig. 1]




PCT/KR2014/013031

WO 2015/102365

2/4

[Fig. 3]




WO 2015/102365 PCT/KR2014/013031
3/4

[Fig. 4]




WO 2015/102365 PCT/KR2014/013031
4/4

[Fig. 5]




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2014/013031

A.  CLASSIFICATION OF SUBJECT MATTER
HO2K 1/06(2006.01)i, HO2K 19/10(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classificailon system followed by classification symbols)
AY - o v

HO2K 1/06; HO2K 31/00; HO2K 1/27; B60L 9/18; HO2K 19/10; HO2K 1/22

Documentation searched other than mintminn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electrenic data base consulted during the international search (name of data base and, wheve practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: reluctance, barrier, magnetic flux, width, distance

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 10-150754A (HITACHILTD) 02 June 1998 1-3
See abstract, paragraph [0036] and figure 7
Y 4
Y JP 2006-149031 A (TOYOTA MOTOR CORP) 08 June 2006 4

See abstract, paragraphs [0003], [0024] and figure 2

A KR 10-0539152 B1 (LG ELECTRONICS INC.) 26 December 2005 1-4
See page 4 lines 18 - 58 and figure 4

A JP 10-014185A (OKUMA MACH WORKS LTD) 16 January 1998 1-4
See abstract, paragraphs [0024]-[0028] and figure 1

See patent family annex.

m Further documents are listed in the continuation of Box C.

® Srocial Calosories of cited docurnerts: N . :
Special categories of cited documents: 17 fater document published after the international filing date or priont
A7 document defining the general state of the art which is not considered date and not in conflict with the application cited to understand
to be of particular relevance the principle or theory underlying the invention
“E7 earhior appl-mt-on orpatent but published on or after the international  «}”  document of parteniar relevance; the claimed invention cannot be
filing da cousidered novel or cannot be considered to wvolve an inventive
17 docume step when the document is taken alone
cited to est [ h o i : A
anocial roson {45 snecili X7 document of particudar rele ; me claimed mvention canuot be
b ASOL (A5 Sped ) o sred o mvolve an ¢ step when the document is
“0" docuraent referring to an oral disclosure, use, exhibitton or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“F” document published prior to the international filing date but later than  «g»
the pricrity date claimed
Diate of the actual completion of the intemational search Date of matling of the international search report
02 APRIL 2015 (02.04.2015) 02 APRIL 2015 (02.04.2015)
Name and matiing address of the {SA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Dagjeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.

Form PCT/ASA/Z1G (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT

Information on patent faraily members

International application No.

PCT/KR2014/013031
Patent document Publication Patent family Publication
cited in search report date member date
JP 10-150754A 02/06/1998 JP 3286542 B2 27/05/2002
JP 2006-149031 A 08/06/2006 CN1951013 A 18/04/2007
CN1951013 CO 18/04/2007
EP 1835620 A1l 19/09/2007
EP 1835620 A4 05/03/2008
US 2007-0210729 A1 13/09/2007
US 7425808 B2 16/09/2008
WO 2006-054675 At 26/05/2006
KR 10-0539152 B1 26/12/2005 AU 2003-302846 A1 30/06/2004
AU 2003-302846 A8 30/06/2004
CN1726629 A 25/01/2006
CN1726629 B 03/11/2010
CN1726629 CO 25/01/2006
KR 10-0539151 BT 26/12/2005
KR 10-0565830 B1 30/03/2006
US 2006-0108888 A1 25/05/2006
US 7282829 B2 16/10/2007
WO 2004-054068 A2 24/06/2004
WO 2004-054068 A3 16/09/2004
JP 10-014185A 16/01/1998 JP 03-05134082 12/06/2000
JP 1014185 A 16/01/1998
US 05903080 A 11/05/1999

Forrn PCTASAZLG (patent family annex) (July 2009)




SAZANS

T A E AR LA PCT/KR2014/013031
A. W o] &8l 7| & B F(FA 53 £ {FaAPC)
HO02K 1/06(2006.01)i, HO2K 19/10(2006.01)i
B. FA e Hof
A H 2T AEA S E/FE 714D
H02K 1/06; HO2K 31/00; HOZK 1/27; B6OL 9/18; HO2K 19/10; HO2K 1/22
EAFE )% Bobel] ot 2 27 o9l o] #
T oHFHEAUUTR H ST A BAITE: A HATHH 7| AE IPC
HEFEFAEReTR D dEFNAEAAFR: AL HAFAge] 714 IPC
A ZA o] 88 A4t o] Elu] o] (e o] E] W o] o] A F P A dets A5
cKOMPASS(S-31 3 W F AMA|~8) & 71912 HHed ) A & Z 214
C. #RAEH
Fhell e+ AEEdR 2 A FAGENG 3= 2] 714 724 AT
X JP 10-150754A (HITACHI LTD) 1998.06.02 1-3
ok o2 [0036] ® =W 7 Fx
Y 4
y JP 2006-149031 A (TOYOTA MOTOR CORP) 2006.06.08 4
gok 92} [0003], [0024] % =9 2
A KR 10-0539152 Bl (AR A=} F21F]A}) 2005.12.26 1-4
4 ve)x] 1894 ZE ~ 58¥AE 2 & 4 FHx
A JP 10-014185A (OKUMA MACH WORKS LTD) 1998.01.16 1-4
ok o [0024]~[0028] % =W 1 F=x
F7h W el gl 71 A= o) gLk Qe 5se) B3 HAE Fxapil e,
dEd T3 52 arg: . 5 5 = = =
*RER R SR o e S %09 BE 2 S A9 FHow S99 4Ee
“p” =@ BEo] gl Ao m Rol= uEel 7| EEs Ao d 3 ghom W o] vzt 5= Ay o] B4 ols)etr] §5) 8=
73
“py ENE 2299 r= o9 ENS 3 ) ) ) )
B ISR NS SRR R RE P RS AT o cugnae 9o pa 99 pe awon 378 une 2
- T T EE ARA fle Aer Eo)
‘L $AE T gES AV s s mE g2 AT dy FAd 3 o e e g e - -
R Eua i dan 78 v 599880 95 52 99 £20 o o33 e w e
wels Aew 1 age] 2eiAbel 7] A A S A
‘07 FF AN A, A BE B SR dFsta e B e xnAel gledow 2ot
P A o] Fol FoE o HA 2 A o) wel] FA)E ¥ & TR WIS SAR L Heks ¥
A ZA o) A4 97 TAZAIR A L
20154 049 022 (02.04.2015) 2015 04¢ 02¥ (02.04.2015)
ISA/KR®| 7% % ¢35 2 AR ey
oighel= 5317 ‘\§ {‘:\‘g\\&
¥ (302-701) WIAF DA AT FAR 189, A Eg\“
D& 1o (EE, AFdAEAD o <:§§ 3
S S 448242 472 7140 AP S +82-42-481-5417 "

A2 PCTASA210 (7 A 831 20153 19)



TAZdN D

e Ae A PCT/KR2014/013031

j@ﬁ;‘;ﬂ;@%"” A A9 SRR e

JP 10-150754A 1998/06/02 JP 3286542 B2 2002/05/27

JP 2006-149031 A 2006/06/08 (CN1951013 A 2007/04/18
CN1951013 CO 2007/04/18
EP 1835620 Al 2007/09/19
EP 1835620 A4 2008/03/05
US 2007-0210729 Al 2007/09/13
US 7425808 B2 2008/09/16
WO 2006-054675 Al 2006/05/26

KR 10-0539152 B1 2005/12/26 AU 2003-302846 Al 2004/06/30
AU 2003-302846 A8 2004/06/30
CN1726629 A 2006/01/25
CN1726629 B 2010/11/03
CN1726629 CO 2006/01/25
KR 10-0539151 Bl 2005/12/26
KR 10-0565830 Bl 2006/03/30
US 2006-0108888 Al 2006/05/25
US 7282829 B2 2007/10/16
WO 2004-054068 A2 2004/06/24
WO 2004-054068 A3 2004/09/16

JP 10-014185A 1998/01/16 JP 03-051340B2 2000/06/12
JP 1014185 A 1998/01/16
US 05903080 A 1999/05/11

X2 PCT/ISA/210 (H] -2 53] F7182]) 20154 19)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - claims
	Page 7 - drawings
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report

