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(1) Lorentz type self-bearing motor had been developed which had good combination of
high levitation force and rotation torque. This research applied high flux concentrated
technology and developed high quality levitated motor.

(2) The application includes noncontact centrifugal artificial heart pump and compact high
torque motor to power assist leg with good results.

AT ERH
(BEEHAL : 1)
[ERESES EETETa & &t
2008 FHE 1,200, 000 2,160, 000 9, 360, 000
2009 FHE 3, 500, 000 1,050, 000 4,550, 000
2010 £ 2,700, 000 810, 000 3,510, 000
2011 4 1,700, 000 510, 000 2,210, 000
FHEE
ik 15, 100, 000 4,530, 000 19, 630, 000

WHIEET ¢ WA RIS FERE ) R A

P o3 F - AIE - BT B - L
F—U— N flEE. EEhHIE, RE)
1. WHZERRAA S W DT = INOHOMEE —RUIBRT D=0, EH
BIEBE RN & T —F ORGP TWY

[FlEE9 DHIE, hE XFFT A0 ERH B,
Lo UEE OB 2 5 & BRERSCEERRE,
AA T T UARAEBVELTHIREDB DD, =
N ORBEEMRIT D720, BRI TRET
DR M TE =, L LEiRE: S5
R HT—F ZHUEIZERY 175 & k<
ROEHEE- TR EOMEEZEZ T,

HZEWERBL, BATIRT Y T E—H %
BRI, TOHT, a—L U YHOE EE
— 2%, FRWE BT L ElE R Vo O SLAN R]
RETHD, LoLESCEtERE Lt —X
EBAR STV o 7z,

—J5. HFEFFEE TH D K KEFOHE E 2
BIX, WA oy &2 TIT 25 2 & Tl ek



R R TS T L A B L. ERLEH
> TV,

2. WHEOER

(DARBFFEIEL, KOy KEFDPMEA T D BRI
e, KIMKFTHIEZED TV DL TR
TV TE—A G LT, R HE 7R
W RE L TRT Y T — X BT
HZEEEWMET D,

Q) EMERE R E EnliisT — 2 3B T
WX, 4 F TIZRVW N TR D IAZ N R
Gy N LA 7 OB ZTT 5,

(3) F 7oK X B IoH A & il b 7y & EBLT
ERmol/NTE MV e Ry AT
— X BB T D, AR TIE P RS %
st LR THihe Ry NHOE—2 %
BT %,

3. WHIEDITIL

DA TRT Y I ET—FT, FEITOR
E Laldn bV DA PSBEEERE ORI

ZHIHEE LTRIBLTEZ, TOOMAIL
WEA A2 HMICEA LT, BOREFZR 2
Lo THSTEZEIITHREDON LN &

N5, T—XORECHmE, A7 5rE
MOB & S 7 & A el CEREH T DB

BNHbH, ZOHBDEHIZ, EBRO LT
RKEEDBVNVTIRT Y o7 —H e ikit - 1
EL., AR eN T X7 Y v Fe—H DG
Hetfi & we~r L7,

Q)N TXT Y o Te—2DIGHEME L
T, [EHEA A TOER > 7 OB 2By B
Too NS > 7 1%, RN DA B AT HE
7o KOS/ CIEREM R T A M ER H D |
YL TRT Y =2 OISR IERET

b5, MULDT-bIZT v Z—a—2R Dt

WTRT Y v T—R B3 Lz, TORER,

A F—a—FRE 820 ARE—Z DM
NI W ENHBLT, BEE—XLE LT
X572 PERE B o 7= D T O Tl
Ko7 a8UELT,

() T— X X E RN E TRAE L2
INEWD, By MR EIUNAT R EGEEIE
1K - & b EEDRD B b, W
—F = 7 Bk & OFEBIER A ME DL

L0, MR OEN L EORMERD 5,
2 C/NRTE R v B — 2 OB &

1To70. BERIHEAN & B 5 & il &
FAWT, BB O 20Nm D& h L2 E—
& D% EBEERITV, BEOT—X ZB%
L7 ZHIFRMEE—F RO TR LD D
FNTWD N, E— AR R OBIFIZER Y
ffFohsREITHD, ELENEHIZ1ED
W 5 RO (O L 1/6) Z2 B0 AHT B
HEDICEFHLTND,

4. WIFERR

(DEBALTRTY o TE—2 O 725
WBELTIE, LA v F—u—2Eo
T—XEREL, S8MTHIRE—X DEA%
WZRREN LT, BTN AR & s & M e
WiaEEHAL, Any hLAE—4T 20Nn 59
D RV7 L, 3000rpm ZZ DEE LIZE L
AR B LTV D,

(2) [N TR o 7~ & LTI,
A£E63. 2mm JE Zx 10mm O/ NER R L EAR T
Vo r7e—2 %L, KM 70mNm,
e REMEEL 9000rpm, AR 70%LL F g
Nige—F %R LT, ZnEfio TEFE
D X 9 2R AR R O MR AR 7 & R LT,
Ry 7L LTOTARNEITH) ETIZITES
TRV, BRIESC TAERS B o RilE 2 fik L
T, RU7THRZERT LI TETH D,
GuRy FHBE ML E—2DOBREICEL
TiE, FHYHHIREE OBITEMBT 5 —4
ERGE LTHBEEZI T2, T70bbddis
B S ATRE 72 78 < (25mm H8) . AMEAY 140mm
DE—FEEEL, TU¥—1—& THIBIC
1 Bl 2 ol B N AN d b D%
it RIEL (EoBERHE), fED=H K
XODE—HIZ>TLELZ, 1FIT 20Nm
DRV IEFHEES T — X 25, Ll



M7 U FPARRKEL, BERREICIEE
S TR, BFRICH I LTS NDEERD
HDT, SHBEERIE EXBEITV., EH
b BHfE L TWE =1,

5.

TR R S

(WFFEREA . WHIE5 R M ORI IE# 12
(=Y

(MEsSRm ) (FF 13 1)

)

il P8 —, —AF8C, A, EEE A
I — L Y BIRRTE B — 2 DY —
AE—Z I, BA AEM F25E, Vol. 20,
No, 1, pp.40-46, 2012, ##HA Y
A —, FHEEE , R, A
ik, HEEEN, KAWA IR ES >
AT LOWFSE, HA AEM 222356 Vol. 20,
No, 1, pp.213-219, 2012, ##HiA Y
Masato Enokizono. Vector Magnetic
Property for Development of High
Efficiency and Density Machines, HZAK
AEM F£:5, Vol. 19, No, 3, pp.432-438,
2011, #HAH Y

Yuichiro Kai, Yuji Tsuchida, Takashi
Todaka, Masato Enokizono. Effect of
Stress on Vector Magnetic Property of
Non-oriented Electrical Steel Sheet, H
A AEM % £ 3. Vol. 19, No, 3,
pp.540-543, 2011, A Y

Shohei Ueno, Takashi Todaka, Masato

Enokizono, Measurement of Vector
Magnetic  Properties of Fe-Si-B
Amorphous Material . IEEE

TRANSACTIONS ON MAGNETICS.
Vol. 47, No, 10, pp.3188-3191, 2011, #
B,

Yuichiro Kai, Yuji Tsuchida, Takashi
Todaka, Masato Enokizono, IEEE
TRANSACTIONS ON MAGNETICS.
Vol. 47, No, 10, pp.4344-4347, 2011, #
wA Y

ALARRe sl BETEMAL. PEATRE.  FEEEL.
BEANLORO =D D7 %3 LTI
K% EE—2 OB%. B ARKAEM %25,
Vol. 19, No, 2, pp.280-285, 2011, &t f
0

TCOBEH, e BE, FadE, BERIEA,
BERERTINA 7V v RRE AT —H
DREFFRNT . BRF 25 a6 AL Vol. 130,
No. 7, pp. 698-703, 2010 . &HHAHY
W . dERF . ), HeE
fik, HEEIEN, BHRER? —L YTk
RF B — 2 OfF5E, B AR AEM #2355,
Vol. 18, No, 2, pp.98-103, 2010 & H A Y
TLOBEH, WA HE, FaEF, EREA
EHREFRA NS, 7Y v REREBAT—

X DS, BER P GE A, &
i - AR - @I YRS, Vol.130, No.7,
pp.698-703, 2010, EHiH Y

WML, fex KRB, ¥==1 L 7
S A WA BN Tl BIVACOR
Bi-VAD fié& 7% FE—4 ., HA AEM
235, Vol. 18, No. 2, pp. 78-84, 2010,

HHAH Y

S. Zeze, T. Todaka, M. Enokizono,
Magnetic Field Analysis of
Concentrated  Surface  Permanent
Magnet Synchronous Motor, J. of JS
AEM, 17, S121—S124, 2009, ##HA Y

T. Masuzawa, A. Ohta, N. Tanaka, Y.
Qian, T. Tsukiya, Estimation of
changes in dynamic hydraulic force in
a magnetically suspended centrifugal
blood pump with transient
computational fluid dynamics analysis,
Artificial Oragans, 12, 150-159, 2009,

HHAH Y

(Fa¥E) GH191F)
O HFARKI, PR, T, LERE

SN TEACRRBR Y AT L DRSS, B
SBARCHE 18 Wifh s, 2012 48 3
J 10 B, HARFHBEEF ¥ /3R
Masato Enokizono, Vector Magnetic
characteristic technology for
development of Super Premium
Efficiency(IE4 Level) Motor, % 20 [q]
MAGDA =t 7 7 LY ATy —F 4
77,2011 4 11 H 14-16 H ,Kaohsiung in
Taiwan

K. Ukita, T. Masuzawa, H. Onuma, T.
Nishimura, S. Kyo, A radial type
self-bearing motor for small maglev
regenerative blood pump. % 20 [A]
MAGDA 22> 7 7 LV ATy —F 4
77,2011 4 11 H 14-16 H .Kaohsiung in
Taiwan

T. Ichinose,T. Masuzawa, U. Steinseifer,
D. Timms. Development of Lorentz
force type tilt control motor for rotary
blood pumps. # 20 [f]l MAGDA = >~
FLrATar—7 47, 2011 4F 11
H 14-16 H. Kaohsiung in Taiwan
Y.Nakahata, B.E.Borkowski, H.Shimoji,
K.Yamada, T.Todaka, M.Enokizono .
Precise Measurement of Magnetization
Characteristics in High Pulsed. 56th
Annual Conference on Magnetism and
Magnetic Materials Program, 2011 4
10 H 31 H. Scottsdale, Arizona, USA
Y.Kai, Y.Tsuchida, T.Todaka,
M.Enokizono, Measurement of Vector




Magnetic Property and 2D
Magnetostriction of  Non-oriented
Electrical Steel Sheet under Stress
Condition, 56th Annual Conference on
Magnetism and Magnetic Materials
Program, 2011 4F 10 H 31 H . Scottsdale,
Arizona, USA
HREIEA, 184 7 7 A@EshEe—4 DR
FIZMED T NVRESFFERAT . Ko
FEFHABAZ . 201110 A 11 H). K
57\

i) RS SRR R H R BHETEA
AR OF RIS OB &S, H
KW % 2 Dynamics and Design
Confernce 2011 in &Z1, 201149 A 8
H. @ TR
PEATEZ., MER. FILEsE, D. L
Timms, A LOEA T 5 v v LT
sz D FwE 2 B9 SR 5 19 [BIK
WEHRTH B U, B 1 9 [BIKIRGHTH
2. 201145 8 H 26 A, RIKKZ T
AR, SR, — W&, D7 o
LR W. XA A 77— BER
WA 7 D 7= 8 O X TS DA 5B
FE. B 1 9 MIKIGER 2. 2011 4F 8 H
26 H. KIKKFLFE

ZFEMIR, $5AFIFE, Do Manh Hung, T
BEER . MHE ., ~=a 7 LIS
SEFRMPMEZE Y AT A —
Manipuleg-2 DBHFE —. % 1 9 [BIKWGH
s>, 2011 4F 8 H 26 H, KIKF LT
B

i) FHAE ., —4F PR sC, BT AEETEA
R a— L Y RIS e — 2 DY —
RE— X, 552 3B [EHHBE#ED
HAFITA] U RI T A, 201145
J 18 B, EHMEEEEE & —
FAfE—, [ SRTEA, T
ik, EEIEAN, KARAG RS >
AT LOWFZE, %2 38l BRI REE O
HAFITA] R T A, 201145
H 18 H, EmMERPEREI @t ¥ —

Yohji Okada, Masashi Kitagou, Toru
Masuzawa, Masato Enokizono,

Development of Flux Concentrated type
Self-Bearing Motor, the 5th IFAC
Symposium on Mechatronic Systems,
Cambridge MA, USA, Sept., 14, 2010
KL, EEmA, sk, [MHEE
ZERER, ~v=a TV S <
ERESARS AT b ~Fi -~ DJFE D A
o SO BNV EEORRGE~, 51 8l
KIGEHZ, 2010, 20 1 04E8 27
H. RIERFKF v /3
Keisuke Eguchi, Takashi
Masato Enokizono «
Arrangement of Magnetic

Todaka,
Magnet
Flux

Concentrating Type Surface Magnet

Motors ” , The 12th International
Conference on Electrical Machines and
Systems (ICEMS2009), November

15-18, L.S6B. 200941 1H16H.
2T =R — U ()

) A AR fRF 5o, HE R, R IE
A, BlER e — L YRS EE—
X OHFE, %1 8 MBS K OVER: )
BT A3 77 LA, 2009 4F 11 A
2 0H, HEAHKY

JFUSAR, VE O E, JTERE . P EREL R
Koy raRy soEELGE o
PNA MEDR - B AR S B R
BRRLGETR S, 2009 4F 8 A 25 B, B
K

ACHfrse . M, MEE ., HE
EA, B— V2V YHKELEE—2D
mEAICBE T AT, B A S
RO s, 20094 3 A 6 H .
WIEKRFEAKFF ¥ XA

(X&) G144

(D Hannes Bleuler, Matthew Cole, Patrick
Keogh, Rene Larsonneur, Eric Maslen,
Rainer Nordmann, Yohji Okada, Gerhard
Schweitzer, Alfons Traxler,
“Magnetic Bearings” , pp. 1-535, 2009,
Springer, &HiA

(PE I PEME)

OBk Gt 1)

AR BT BB

FE - B, WHE
MEFIZ « [t 2% —

FHEE - HFEF

T BB A4750965%5
BEFHHE  FRk2 34FE5H27H
EWNs DR EN

(£ D)

R b=
http://www.ipc.ibaraki.ac.jp/~y.okada/ken
kyu.html

6.

WFFERL A

(1) WFFEfA

MH 2 (OKADA YOHJI)
KK - LB Hd2
WFgeEF5 1 90007774

(2) FFE5 184

fHE  1E A (ENOKIZONO MASATO)



KROKREF « THE - b
WFoe&% 5 40136784

HAYE 74 (MASUZAWA TORU)
RIS « L8 -
WFgeE 5 1 40199691

g B (KONDO RYOU)
KR« LEH - 2%
TFgeE2&5 1 90186867

PAE  fE— (MATSUDA KENICHI)
KK « T - WeHER
WFgeE2& 5 1 30302326



