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Basic Characteristics of Radial-Gap type Magnetic-Geared Motor
Kazuki Akimoto, Kenji Nakamura, Osamu Ichinokura
(Tohoku University)
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Fig. 1 Basic configuration of a radial-gap type

magnetic-geared motor.

Table 1 Specifications of the radial-gap type

magnetic-geared motor.

T & 4kt omiEEER 7 (High speed rotor) THERL S U zia,meter 140 mm
xial length 15 mm

o [EIEFER L OME L HE T [R) SedliA, he > High speed rotor 632.5 rpm
%o WEEFBOOMEITIEIT 1AM A SRR, BEabEHT
AT BBERRE T B, XVHIE, 4 R OmdllE 7 o speedrotor Lo

Number of turns/pole 62 turns/pole
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. i s N . . . ow speed rotor 23
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Material of magnet

Sintered Nd-Fe-B

Material of PP

Soft magnetic composite

Material of yoke and stator

Non-oriented Si steel

8
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Fig. 2 Calculated torque characteristic of the
radial-gap type magnetic-geared motor.
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1) K. Nakamura, K. Akimoto, T. Takemae, O.
Ichinokura, Journal of the Magnetics Society of

Japan, 39, 29 (2015).
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Prototype Tests of High-Speed SR Motor for Electric Power Tools
Y. Kumasaka, K. Isobe, K. Nakamura, O. Ichinokura
(Tohoku University)
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SN EH DI, BB TEA~OIEAE AL LT, A — e i
§ L Gap length 0.2 mm
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Winding space factor | 44.3%
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Fig. 1 Specifications of a prototype SR motor.

22 mm
45 mm

Axial length 17.85 mm

Fig. 2 Specifications of a present PM motor.

ERbbND, £z, BARUTPME—XD M7 % 03
_ . S . PM motor (calc.)
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- o SRmotor (meas.) | -~ .7
T < 0
Ph L, BT RURFE SR T4 ORERBROGE T o
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1) K. Isobe, K. Nakamura, O. Ichinokura, “A
0 ‘ ‘ ‘
Consideration of High-Speed SR Motor for Electric 0 5 100 15 20 25 30 35

Winding current density (A/mm?)
Fig. 3 Comparison of winding current density versus
speed characteristics.

Power Tools”, Journal of the Magnetics Society of
Japan, Vol. 38, No. 5, pp. 194-198 (2014).
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Experimental study of Acoustic Noise from an axial-gap SR motor
K. Ito, H. Goto and O. Ichinokura
(Tohoku University)
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ZLELIEZOREENE L SOoNTEEE 77— ; Torque meter
TR, [ OSRE LVOHER BT, B
WIEARE R A Fig. 312”3, X BlXBR 12 E 412 J8H L
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f1 = 650 (1) Fig. 2 General view of the experimental system.
M (a) & 2.2 AR SR CIE, [EEREUTIS U C EXOREE DRIIR > To @il A8l i Tnsd 2 &
DD, ZIUFE—XOBEBDER L TWDE LD E W25, [FIXI(b)Z & ERER D & 75 oAmhX
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Fig. 1 Specification of 18/12 axial-gap SR motor.
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BEIM Fig. 3 Experimental Result of Sound pressure level.

1) T. Shibamoto, K. Nakamura, H. Goto and O. Ichinokura, ICEM 2012, FF-001678 (2012).
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Study on the analysis accuracy improvement of induction motor in Reluctance Network Analysis
T.Umesaka, K.Tajima, Y.Yoshida
(Akita Univ.)
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T —HRE O  E 2 X - 72D THET 5.
fEITFiE
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Table 1 Specification of a specimen motor.

Parameter Value Parameter Value
Frequency 50 Hz Number of stator slots 36
Voltage 100V Internal diameter of stator 45.0 mm
Current 126 A Outer diameter of stator 73.0 mm
Output 750 W Gap width 0.3 mm
Number of poles 4 Number of rotor slots 44
Running capacitor 40 uF Outer diameter of rotor 44.7 mm
Starting capacitor 350 pf_ Iron core length 93.0 mm
Stator core >
Slot \\\\\‘ D 0)
S '7// 5 Air ga
v gap
&\//\‘\{ 2,2
D . o
S 7p /"A‘
N = ~ Rotor bar

Shaft Rotor core

Fig. 1 Stator and rotor of capacitor motor.

RNA €7 /U, EE T & Bz -2 RICEbE T
NEIL, ENENOLEERE S - MENLRD
AR B CE &2 D 2 & TERERZ AR
WTRLELOTHS.

2 I EER - OB RIEET L & LT, 3k 3)D
PEHRE T VTl Fig. 2(@) 12~ 31 L 7 e & B % %
W2 X O TER(MMP) IS SRS & 5 B
AR RBET20THS.

ZHUTKE L, FIRK(D)DIREET LTI, R —
ZE R N OBER S % LV FEIC BB TE 5
X9, rEE A ML Lz, E£72, [AlfiE AN

—MD2AB Yy FPAX 2 —%FEETH-, AT
BT 3 EI L, 45 % ORGKIRIRE 1Ll sk
TlAuy NMyEiZEE TN 5.

(a) Previous model.
Fig. 2 Magnetic circuit model 1/44 rotor.

(b) New model.

R

[FIfE PR, A iy ([FHLEE AR (2o
WTRBET NVICEBRMEDO ANNEIEE 5 2, 18R
FEUE | [A], #HEERRE 1, [A]OFHE ATV, FEERAE,
SCHR 3)DIERTE T L & el L7 ik e & DL R IR T

Table 2 I, and I, of the motor with rocked rotor.
(Input voltage 25.6[Vms])

In[Arms] | 1alArms]
Meas. 12.6 3.45
Previous model. 18.1 2.68
Suggestion model. 14.4 4.04

Table 3 I, and I, of the motor under no-load.
(Input voltage 100[V ms])

Im[Arms] Ia[Arms]
Meas. 7.35 2.57
Previous model. 6.45 2.66
Suggestion model. 6.72 2.57

FEH
TERFIEIT LY AR, [R)H EE Rl Ry o

F—FERPBRBIFICFETE .

p i P

1) R Bk T2 OEBRIE”, BAR AEM F3E, Vol.7,
No.3, pp269-272 (1999)

2)  FrREFR T ITBR R S - B O R E S I
T 2R LRk OB MFEA <FRAWESE > (2009)

3) K. Tajima, and T. Sato : J. Magn. Soc. Jpn., 34, 367-373(2010)
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Demagnetizing Analysis of the Ferrite Magnet Using Two-Line Approximation Based on RNA
D.Momma, Y.Yoshida, K.Tajima
(Akita Univ.)
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RNAIZ& BT 54 FNERDBBAEN

Fig. 1) IZfiFATET L OTIR 2R3, Wit 23 20mm
X 20mm @ U RSO A3 12mm X 20mm, & X
2 2mm O 7 =T A Mg (SSR-420) 138 E N TE D,
FRLDZNFNORNC 20 # — 2 OERBH ST
W5, [FIX(D)Z RNA IS EHRESE 2 RT. £
FNOFIEDD U4 TF V& L, BERDSH 0138
HeL 72 DX v v TEEDITMN L 3B LT 5.
Fig.2 & W\ C EAT IS X 2 R BER OF
BHEEZHNAT 5. 7, SMBEA R 2GS OB
LEMES an b ERAEMIEL, JHEMEE DS D
ZRW, ZEb LFEEEAELIERE hET D KW
T, BRRUCERZ T LT & & O R He & 3R 0,
lo LMHENELL, Hy Z D EAR | & I-H R L D
ZEZctThE, e b®EEE AL TB-HE
PR DM dPEAEER L /D, 22 HANH
WREFHOR0ICT D EBaEfEslT e L.
Fig.l OFREET /L& HWT, Bifa Ok m & i
WA & ORERNIEAET D X D1, EELIDY 230A 1
2B X7 axX Y EERE 3 AT L CTHAENME
REBREL, 7274 Mg OB %217 - 7=
Table 112, Fig.1 IZ/R L7= 3 DO EEDWBLIL DR
HERE2 T, ZOKRELDE, FOEHRL FEM O
FHEE SR L CTRY, BET D TIENER O
Pl RTRE TH D Z AR ENT

20 mm

64 mm

Stack length 20 mm ElementA B C

(a) Shape of the model. (b) Division of the RNA model.
Fig.1 Shape and division of analytical model.

B-H characteristics approximated by two lines

J-H characteristics

l Iy

NER—

Le)
Flux density (T)

=
H.; Hep H(’-(L H, ¢ Diamagnetic field
External magnetic field

Magnetic field (A/m)

Fig.2 Operation point of the magnet.

Table 1 Calculation results of the demagnetizing factor
at the magnetmotive force of 230A.

Element A [%] | Element B [%] | Element C [%]

RNA 213 26.2 213
FEM 22.0 28.4 22.0
BE W

1) Y. Yoshida, K.Nakamura, O. Ichinokura,
Katsubumi Tajima, 1EEJ Journal of Industry
Applications, Vol. 3, No.6, pp.422-427 (2014)
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Effect of miniaturization on thrust force in small flapping mechanism driven by external magnetic field
Y. Higashi, Y. Hanazawa, T. Honda
(Kyushu Inst. of Tech.)
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PET film
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Phosphor bronze wire
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NdFeB magnet
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(a) Top view
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/
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(¢ 0.2mm X 20mm)

(b) Side view
Fig.1. Structure of flapping microrobot.
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Development of magnetically driven biopsy mechanism for capsule endoscope
S. Murata, Y. Hanazawa, T. Honda
(Kyushu Inst. of Tech.)
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30 !

Fig.1 Structure of capsule. Fig.2 Actuation principle.
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Improvement of Magnetic Actuator capable of Movement on Magnetic Substance
Shun SAKUMA (Tohoku Gakuin Univ.)

Hiroyuki YAGUCHI (Tohoku Gakuin Univ.)

1. [FC®IC

ARFZECIL, BREAIIRIC XV IBEARN R ET D
TEME ) 2 HEEIR & U C, RaMEIRIE 2 BB nl RE 72 FE R
T Far—REREL, TOHEMERMEZ T,
HMERBRELY, 7/7F2x2—FI12 90 g DAMEE
L TYH, 38 mm/s OEE CTEEIAHRETH D.
£, K7 7 F a2z —XOFEITHMIL, BREREO
EHRIZX R deEI N,

2. P9F1I—-30%EE

X 1 1 ZEEA B E B BRI O RERER T 7
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