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chine in which a rotor (10) is securely fastened to
the outer periphery of a shaft (20) and a position-
ing key is formed on the inner wall of the rotor
(10), while a key groove (21) that mates with po-
sitioning key (11) is formed on the outer periph-
ery of the shaft (20), wherein curved sections (R)
are formed on the side surfaces on both sides of
the positioning key (11), thereby reducing stress

at the angled sections of the rotor core to a greater
extent than positioning keys of the prior art. At
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entire surface of an interference section of the
shaft (20) thereby enabling torque to be reliably
transmitted, and a magnetic path of a magnetic
protrusion (d axis) to be ensured. A motor can
thus be reduced in size.

6D ER: Oy Tk (20) OFEIC
A—% (10) #fFgdLHIcA—%
(10) ORNEIZHERDF— (11)
EMRTH—H., V¥ Ik (20) D5
BICFEBERDF— (1 1) [TRETD
F—iE (21) e L-AEEEOD—
ABEICENT, HERDF— (11)
OmBIBIEICHEB (R) ZBRLED
LEMRS, ¥ Tk (20) OFEHIR
RETE, LHAHHEHOE (dEh)



WO 2012/056921 1 PCT/JP2011/073790

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

B M &
FADRT : EFROO—FBEE

Ao EF
AFBPIE, BEEOO—YE v 7 MEROREUTRHET 2E8KO0
— S BEICET S, FLLIE, O—4%&S v 7 MEDAUBROBEEZE L.
ISNZERICED L, WaNzemHd2BDTH D,
BRI
fekEMeE LT, M6ICnINSdLDIC. O—4 1OREICO—FFDIC
[ CETSF—8# (D58 2%ZFML. v 7 K 3DHAEECIFS v T b
FUMIEG TECEF—F (M) 42T L. IhoF—FHM2&F—8F
4 #@mELIMERDEBENSAONTWS BFFEXE 1 DK 258R) .
LEEOBBEREME LT, R7ICRT LIS, F—8# 2 OmANIIIGAFEN
BS5, 6ZRITLEE (FHFXE2DE45R) . H8ICRTLIICFHF—
M2 OBEAICMERT7, 8AFRIFLBETIY v I b3 &O—4 1 EDMBR
DET>TVWIBELH D (BHFXH3ORE6BR) .
LEROMERDEEIX, BIAIE. PME—YDBE. T—9 5EREGEIET
HEBICO—9 A7AOWMAMNEE Y v+ 7 MIERINS 0 Y OMNERE
RDDBEDHDICBHEERD,
FoAT R >R
R SRR
ekl c BB 2004-3294 38
REErCER?  fB2008—-187804%
BEErSCER3  H5BI2008—-312321%8

FEAOBE
HEEANRRL LD & T BFE

BERICHEWT, O—FA7HHS v T MADRMLIIE, O—437 &Y
v 7 hOORICTRET %, BIE. BHI9ICRT LDIC. ROEDLEICE D



WO 2012/056921 2 PCT/JP2011/073790

[0007]

[0008]

[0009]

[0010]

TA—4%37 (B—%) 15 vy T h3ANLVIEGRETDDIC, Ov
7h3&0—%a7 1 ICIEKHREZFZITEELTHSY, O—4 27 1%L
BROF— (F—EM) 2(IZIFBALRET D, O, #EEL. A,
Mp—R#ERTrdLHIC. O—9 7AW allEF L TRET 2,

CDISNETEEMT S0, B10IKRTLIIC, O—4Ha7AE1 a
ICMER (LR, BIERE WD) REfIFS &, BIEBRZDIF 5 2 &IC&>TO
—45I7AAEE Y v 7 M ERE OEERBESABRDI LTLEWN. MLIE
EAMETTHEVOIBBIEL B,

BlL, BIEBR I, MIBEROF—20EAICH 20— 9 NEICHHKS 1.,
FAEAE (R ERD (ICAd > TEMUAFAIRMETH D78, 5
ROEEBEAFARILARLARZIFE, O—4271 &2+ 7 b3 &G
EENEDT DD TH D,

T/, RELMVIREIEZEHDICIEHDORERZISTEIVNELNHZIN
. ORERELTHEHIBROIGAD LN ZDT, TORN%E I SITHE
THEDICHEROFEREZLARAL TV BENH DB, TD/izsH, HIEFRODIE
HEAAARI LARCRY, MEEEORVEN—EBEBKRT DI &ILHD,

ZZT. PME—4DHBE M1 1TICRTLDIC, BEFORAHAI T
BB A2 & IS, DEFORAEICESIEBRA/NS CHEEIRY VS
BOER (dEEFRT %) &, KBRS KRE SHRABEY #WETBIMER (
qaEEMT D) EREICHAL. BEF (HRET) CEETFEDBEDOHR
FHKBNER (d#) Ta<MIMMER (q#) TES QY. ZOMREE
DEALICE ST Z VIV R MLVIDFEET 2,

ERFM TSN ETZHENT 2HDICHEBRZERITH &, HABBRICEL S
TO—YNEAORAHEABROHMIIOE (di) ICKEADNTETLE
W, WSROI (d&) ICH T 2MEROMEmEEHRELLIETDE0—F
BREREISLAFNERSY, PME—9E2/NBLTELRVNEWVWD BEIE
L%,

B, Al BHERRAHESHINER (d &) DRMIBERICZZH L TW372dIC,



WO 2012/056921 3 PCT/JP2011/073790

[0011]

[0012]

[0013]

[0014]

[0015]

WEOMEEZHERT 20— YREZRELLRDIIEEZRTHEDTH %,
RBEZRRT BIODFE

LTEEREZ AT 2ARPOBKIE 1 ICHRPOEmKEOO0—FEEE. ¥v
7 hOABICO—Y EHERET 2 S HICRIEEO—9 OREBICMEBERD F— %
RY25—%. GitY v 7 NOABICIERIRMBROF—ICHRAT 2 ¥ —E%
TR L 7-EE#oO0—4#@i5ICEW T, gIscfiERO F— O mANAIE ICMER
ERMB LI & 5B ET 5,

LTEEREE AT 2ARPOEKIBE2 ICHRZO5EEOO0—5EEIE,. K
H1TICBWT, mIcMEBE. AIEZAEROF—OEAICEITZRIBE—F D
NEEICE > TSI NE Z &5 /HMET 5,

A [OFYIES

AFEATIE, MBEADF—OBAMAIEICMEETK LD T, EOME
ROF—ICHEAT, O—45 I7AMBOIGANZEMLAENE, v 7 bOHED
RIBEWMT MLIGEEETIIEDNTEDIOTHRER MLIGELRFTE
. LB WSHOER (d&) OMBREZEERT 2BEERD7HE—F 5 /NE
bk,

Fle. MORERI L THBROFERELALLFZETH, v 7 O
AREEEO—4ONER & DOREEBIIRDPETICKER ML IRENTEE
T, BOBSKHOE (d#) OMBELRELILAVDOTO—9@IRELLAS
FTICE—F &2 /NEULHK D,

BT O & & 75 EA

[BIARBADE 1 OERGICHFEDOEMOO—9EBEEZ I EANTH 5,
[E12]ghER R (HIEER/)N) DIEKRTH %,

[E31ghER R (HIEFRK) DILRRTH 3,

[BAIAFRADE 2 DEREFAICIHFE S EEHEOO—5#EE (EEB) 27 EAN
ThH b,

[BEA5IfRE R AM DEIER R DILKETH %,

(61 BZMICfR D EEMED O— 9 #E (ZD 1) 2RI EARTH D,



WO 2012/056921 4 PCT/JP2011/073790

[0016]

[0017]

[0018]

[0019]

[R71%Ek B MICfr 2 et O— 9 #E (20 2) ZRTEAMTH D,
[H8IfE kMR D EEsMED O— 9 #E (ZD3) 2RI EEAMTH D,
[RO]O—4 a7 AMADKNES %2 RTHRARNTH 5,
[B10]O0—4 A7 AMICHBR ZMIFT LI & ZRTHBARTSH %,
[HNMIMERICE > TO—YNEBORAAABROMIHOE (d&) (<
KIEANTED L ZRTHRPARTH %,
HEARET H7-H DR

LATRIC, ARAZERT 270D E EmG & HICFFHMICERAT 5,

ErEHl 1

AFEBADOE1 ORBEHICKRIOEROO—FBEEZRT1ICTT,

BARICRT LI, vy 27 b200A4RICIEO—4%37 (O—%) 10H
BEL. B—4 371 04 ERTICKANEA 3 O MERINTWS,

O—4%37100REICIE, O—FHFOICANWVEIARICHE > A ERD
F—11HERIN, COMEBEROF—1 TICRETD2F—FE2 108+ 7
2 ODABEICHERINTWNS,

MEBEROF—1 11k, O—YREE,SFRAANARMICZER L EREE
ROMEBTHD, /o F—E211E. ZOMBROF—1 1ILRET DL
T, ¥ 7 P20DHBEICENTY v 7 MROICADWVWEIARAICHE > TH
BRI NERMEEIRDOMERTH 2,

REBFHOMERDEEE LT, O—9WATORHBESNERORHS I
B (a#l) IC<EHEFETIC. MBROF—1 1 OWEANIEICMER (BT,
HEEWD) REEFNENWBIICHK L %,

s, EREBRIE. GIERDOF—1 1 0O—HAAEL ShAREEICED -
TRLARDEDITEMT 2EMIMROEDTHY., Y+ 7 h200DHELY
HAMA (R L) ICIRED SBWERTHZ, DFY, HIERROZH L
FAIEBEMBRDOF— 1 1 2 MIEAVEEICARY., TOEMRIBIEF
—EB2 1 ICEATSLDIKEBEEINTWS,

HIFROILKREZR 2, B3 ICTY, M3 ICRIHERRIE. B2 ICRYH



WO 2012/056921 5 PCT/JP2011/073790

[0020]

[0021]

[0022]

BRICLLE L. TOMEFFENIREL, M3, ORI KREIWE, O—%
AT7ATDISADN LD > IR TEISNEPEEMT 572010, BH2(THA
THER DEREILKRLEBITH B,

AERGITIE, O—437 1 0DHAEBROF—1 1 OBEARIEICHIER %
BRItz O—F A7AMOIGANEFEEMTHEHICT vy T 2004
BemE (v 7 h200F—EARAEBZRL) ICHOREEATMLIER
ENHED,

Fe. HIBROO—SNEAEBORAAABAIOEIBINE (déh) IK<F
HADIENDT, FEREMDOABRDOF—HK (M1 15R) LY BMIKAD
B (dEh) (BT IMBOMEEERLIETICE—Y 2N BILHEK S,

PME—YDHFEISIC, MOREKRE LARIC, WAEDEENT S
7eDICHEBR DERAELALKIBETE, Vv 7 NOARBEO—9 OWNAE
B & OREEEERIE Y. BOMKNER (d&) IS8T 2HEEDRmE
LERVETICEOBETHDIDT, BMIFRZILAL TEREQR NI EGEEDN
ARETE—4 /B bH %S,

RIS, BIERIE. O—YNAEORFEABAIC EHHRVDT, LK
BRWICARTO—49REZNILTEHIENTES, M1, AFEEERAO
—SHEAEOERAAABRRIC EHFARVDT, REEMICHEFTZO-9EF
(R TRY) ICLERL T, MRET DI ENTED I EERT,

CDEDICERALEEY. AERAITIE, O—4937 1 0DUEBERDF—
T1OWRAAEICHER 252177780, ROMABROF—ICLERT, O—
HATABBOIBAZENLAGLS, v 7 NOBOKREBLE T ML IEEE
TIOZENTELDOTHERER M IGEEEZERFETE, LHArBETHGE (d
B) OWEERRT 2EEERLEHOE—YENELHES,

e, WORERES L THBROFEREILALLBZETE, v 7 b0
AREEEO—4ONER & DOREEBIIRDPETICKER ML IRENTEE
T, BOBSKHOE (d#) OMBELRELILAVDOTO—9@IRELLAS
FICE—Y ENEULERDFIRDH B,



WO 2012/056921 6 PCT/JP2011/073790

[0023]

[0024]

[0025]

Ehehl 2

ARPOE2OEHHICKRIOEBOO— S EEEH4 ICTY. ARG
&, EHEG T OBMEIRERP EAABETIHRE LEEDTH S,

5, BWMEENMIDBRERGZE. BISICRTHIROL D ICHERR OY
KHERKELTHIET, H2OHER &Y EHERDBEMOMEN S HHK
ERELTBIENTREARYBWNLIGEENTREE LD, F—EBDR
IR BRYBETHMNEZTLE D,

FIT. AEBAHITIE. HBROMEAEKRELL LDDADF—ERI AR
CLBRWEDICT 70, HEBRAERM3ICHURTHDESICKET 2HRE
THREDTH D,

BHEMICIE, BRI, ABROF—1 1 0—AAIRIE S RIRIEIC
A > TR ARDEDICEMT 2EMROEDTHY ., ZLT. v I h2
ODMAEELY LA (K ERD ICHE> TEHT AR ER>TWS,
HIC, HERIE. v h200F—E2 1 O LWMEMLLFEELDICE
B9 2R ER>TWE, DF Y, BERIZ. A—4I7AWMICE VT,
DFY, F—E2 1 OLWIREMBEROF— 1 1 DRAIE DERBHICH
WTHIMRICRBEINSBEBETH D, TDH. AEREHAIOHMER L, EhiE
B 1ICHE L, MBI (d&) . oY, O—9AEROFHFEMIC
KIEHKZEFTHEHIC, O—YREEIA>THF—B2 1 2K HF—
BILKIESAEBT 5,

Lt L7y, AERAIOHERIE, M[BNE (d#h) IC<IEAKES
THRERICF—BUMAKIESZET N, K5 DMEkRFRMm (M7 RUK8HH
) Exftbd 2 e, HEBROEARABARS LICKARTHF—EBILXES ARV
=, WEEEBEDRVEZRNMRICHA DI ENTE, £k, WEOIEH (
HEBROFERFADEI) KEZRNMRICHIZ S I ENTE S, FAITIE, BIER
RIGE3ICLARTHB EAICHBET 2HRTHEZH S, RS ICLLRTH—F
RIZERSTELIOTHEUNRL., BHIFROMEEZRKESTESHDT, #
ORERELCTEIIETIY—ERmWNILIGENTREL 45,



WO 2012/056921 7 PCT/JP2011/073790

ERLOF AR
[0026] AFBAIEX, O—49 &2 v 7 MEDMUEBERODEEZE L. DAZMREITH
DL, MENEROLIEFMOO—9iEEE UTEK EEZLFIATERLOD
ThH b,
= D&
[0027] 10 O—%
11 [EROHF—
R [MER (BHER)
20 Yv 7 b
21 *—&
30 KAfA



WO 2012/056921 8 PCT/JP2011/073790

FR R DEEH
Epeth Sv 7 NONBICO— S ERET B & HICHIERO— 5 OREEICHE

ROF—EFEFKT 52—, It v+ 7 MOARBICITBIEEMIERD F—
ICHRE T 2F—BAEARL/-ERE#EOO—YEEICHWT, BILME
ROF—OMANAIEICMEZER L2 &5 EHE T 5080 0O—

5 RIS,
[E5KIR2] AIEEMERIE. RIRAIEROSF—OEAICSE T BHEIEEO—F DWEEIC

BEoOTHAINDG 2 E T 2FKIE 1 BHOMEHOO—51E

hY- =
120



1/7

WO 2012/056921 PCT/JP2011/073790

[E41]




2/7

WO 2012/056921 PCT/JP2011/073790

[E42]

[E43]




3/7

WO 2012/056921 PCT/JP2011/073790

[Eg4]

[E45]




4/7

WO 2012/056921 PCT/JP2011/073790

[Eg6]

2

Rt
1
3

[E7]

1

9
5 6



5/7

WO 2012/056921 PCT/JP2011/073790

[Ea8]



6/7

WO 2012/056921 PCT/JP2011/073790

[Ea9]

[E10]




777

WO 2012/056921 PCT/JP2011/073790

[Eg11]




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2011/073790

A. CLASSIFICATION OF SUBJECT MATTER
HO2K1/27(2006.01)1i, HO02K1/28(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

HO2K1/27, HO2K1/28

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2011

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2011
1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

& US 5542832 A
& CN 1120125 A

& KR 10-0135685 B

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2008/093622 A1l (Toyota Motor Corp.), 1-2
07 August 2008 (07.08.2008),
all pages
& JP 2008-187804 A & US 2010/0013350 Al
& CN 101627522 A
Y JP 7-269478 A (Toshiba Corp.), 1-2
17 October 1995 (17.10.1995),
paragraphs [0093], [0094]; fig. 14

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
01 December, 2011 (01.12.11)

Date of mailing of the international search report

13 December, 2011 (13.12.11)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




] SR A EpsHpEEs PCT/JP2011,/073790

A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.CL  HO2K1/27(2006.01)1, HO2K1/28(2006.01) i

B LT ol

AREET o T/ NRE R (EERSFF28 (1P C) )
It.CL  HO2K1/27, HO2K1/28

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20114
HAS[H E A 28 5 AH 1996—20114F
HAE B EFE AR AR 1994—20114

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BE45 LD L LR

B SCER D R %
) BRSNS RO—IBO BN MEET S & &3, FoMET AEFOER S SRIE D
Y WO 2008/093622 A1 ( b = # H#EhHkkA1) 2008.08.07, &£H & JP| 1 —2

2008-187804 A & US 2010/0013350 Al & CN 101627522 A

Y JP 7-269478 A (MERSHEZ) 1995.10.17, 50093, 009 | 1—2
4, 51 4K & US 5542832 A & KR 10-0135685 B & CN 1120125 A

7 CHloBEXICLRMBFIEIN TN D, 0 25U b7y S U —ICET ABIRA SR,
% BIAXTMOBT I — O B DOBITAE SN SCR
TA ] BHCBIEO H DR Cid /e <, —ROBMK#EL RS [T EEHEEA ELE A RICARSINLEIIRTH- T
LD HEEE T ET 500 TR <, B O R IHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DIRDT-DIZBI BT 56D
PglcARERTZLO [X | BICEAEDH D THTH - T M RO A TIHEH
(L) ket RIC SR a Hei 3 5 SCRSU I o STRR O 51T DEFHMETESER VW EELZ BN DL HD
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
%3k (B A f9) FoIERE D, BEFICL S THHTHAMAEIC
O] mEEIC X BB, R, BrRECskT 53X L oTESEMRBNEEZLNL LD
(P EHRHFEHAC, OBEHEOEREOEME LM (&) F— 72 F 77 I U—3C#k
FEpRA 252 T L2 H E S RE S O R EH
01. 12. 2011 13. 12. 2011
[E B AR A B O 4 B R UV T FFTEAEE (EROH HHE) 3v] 3018
AARE®NTT (ISA/JP) —Bk H%
HWHEES100—-8915 -
HERMTAAXENE=TH4%3 5 EIEES 03-3581—-1101 W#H 3358

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report

