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Improvement of Calculation Accuracy of Axial-Flux-type SR Motor
Hiroki Aizawa, Kenji Nakamura
(Tohoku University)

1. [FCHIC

INETEELIL, AL vTF M) T 7 %22 (SR)
T—HXOMEER LE, A VRA—NAF A LT NRT
A7 HFROBEXABE (EV) ~Ou Iz o0V Tiet
EH#EDTEEO, ZOME, £ AL —LE—FD
LI IR EREE DTS, BRAEMICEREGT H—
2T T NAX Yy v 7RIE D G, BRI %
HTDHT R XX Y v TRIOFN b vy AR
Jh<, M IBENESL DI EEHLMLE®,
F7z, MIRO/N EV IZHEIE STV D IKARGA
— XL, IFEREOMEEATHTHF U v L X v v
7 SR E—# (AFSRM) #ZilfEL, EfTiBRzE1T
5 Z LT, TOHMAMER LG,

—7%, AELT- AFSRM @ r L2 1%, 3 IRTHIR
F&1E (3D-FEM) (2 X BEtEEZ Flal> Tun= 2
ENG, RINOMHESRERMLAEATHLZ L HHL
DT o Tz, AFETIE, AFSRM O X675 kv s
M EEBIEL, bL7ORBREERIZOWTON Z1T
ST THET D,

2. FILY DREZERDODHT

Fig. 112, #fE L7= AFSRM D8 T4 RT, AE—
2%, Fig. 2 (IR T X 27— AT S, EV O
#%ili 2 DOFRA —LNTICHER SN D, 20N D,
LIBRBLDO N P 7RG E E DR IVE T2 N,
TR EHERBE SN TND Z ERbnd, AT
X, AFSRM 75 OIFAVBLR D, T D D4 JEIZ8H
RYH & THEULIMBERN M7 IR TOERK L&
Z, BE—HDOHTIIRL, NI TRV F L
bR RIS IZE D T, 3D-FEM THO&iT-o7-, *
72, AFSRM O[EE T, [FlERIXE b, FEEMMK
THHZ NS, ZhbEE LT,

Fig. 312, MAZEMOHE AT, ZOKED,
N DU T EORETRCHIR OB 2 BB T L 2 L
T, R SERIE & BT 52 Ebns,

222 mm
Exciting voltage: 2V
Gap length: 0.3 mm
‘Winding turns / pole: 99 turns

Winding space factor:  62%

Weight: 14.4 kg
Weight including case:  32.3 kg
Core material: 35A300

Fig. 1 pecifications of a prototype AFSRM.
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Fig. 3 Comparison of torque characteristics of AFSRM.
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Fig. 4 Eddy current distribution of the motor housing.
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Prototype Test of High-Speed Inset PM Motor
Y. Uchiyama, K. Nakamura, O. Ichinokura, *H. Goto, **H. J. Guo
(Tohoku University, *Utsunomiya University, **Tohoku Gakuin University)
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/ , | H_ . . Motor diameter 54 mm
£ “ / Rotor speed 12600 rpm
1 ‘—ﬁ: H Magnet pole pairs 2
: \ ’ /"‘ Material of magnet  Bonded Nd-Fe-B
' Material of iron core  35A300

~/

Fig. 1 Spesifications of an Inset PM motor.
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(a) Torque characteristic (b) Efficiency characteristic
Fig. 4 Basic characteristics of the prototype Inset PM motor.
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High-Speed SR Motor made of Soft Magnetic Composite for Electric Power Tools
A. Nagai, K. Nakamura, S. Sato, A. Makino
(Tohoku University)
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Winding space factor: 44.3 %
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of Physics: Conference Series, 903, 012040 (2017).

characteristics.
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Influence of Current Phase Angle on Stall torque of Magnetic-Geared Motor
Koki Ito, Kenji Nakamura

(Tohoku University)
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Fig. 2 Current phase angle versus stall torque.

1

AR, FKELY, ERAAHAGZED S &R R — Socee

JLEIL, BoEBEEDTEZ ENbnS, ;05 ————— 0deg et F |

T DT, AR VIS T ORE R A A — I, oy \

WE—ATEWTHI LT, FYeLT@ETsZ E A 1.

LMD, EIRNLFE A ARG R 5 2 D IO EJS‘aih

T, 3D-FEM Z AW CTHF&1T-o72, 70k, I g . .

ZAMAEEE T RE R 225k & L, FERET-FEMEIE 6.5 0 30 60 %0
Mechanical angle (deg.)

Almm?® THEFELI A %60, 0, 60 & Lia &
BIEELZ 0 A/mm* & L, BAFX YL LT@iEsy
TS A DRE R L LT,

Fig. 3 Radial flux density distribution in air gap between the

pole-pieces and the outer rotor.
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Fig. 4 The 23rd harmonic content of flux density distribution

shown in Fig. 3.
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Efficiency Improvement of Outer Rotor type High-Speed Permanent Magnet Motor
S. Sakurai, K. Nakamura
(Tohoku University)
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Fig. 1 Outer rotor type SPM and IPM motors.
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Characteristics of Interior Permanent Magnet Magnetic Gear made of Amorphous Alloy
Y. Mizuana, K. Nakamura, Y. Suzuki, Y. Oishi, Y. Tachiya, K. Kuritani
(Tohoku University, *Prospine Co., Ltd.)
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Gear ratio 10.33

Outer diameter 150 mm

Axial length 25 mm

Inner pole-pairs 3

Outer pole-pairs 31

Number of pole-pieces 34

35A250, Amorphous
SMC, Amorphous
Sintered Nd-Fe-B

Core material

Pole-piece material

Magnet material

Fig. 1 Specifications of IPM magnetic gear.
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Fig. 2 Comparison of calculated torque and iron losses of the
IPM magnetic gears.
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Fig. 3 Comparison of the measured maximum torque of the
IPM magnetic gears.
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Characteristics of DC-DC Converter having High-Frequency Amorphous Transformer
with Interleaved-Winding for HYDC Transmission System
S. Otsu, K. Nakamura (Tohoku University)
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(unit: mm)
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Fig. 1 Shape and dimensions of the amorphous transformer

with interleaved-winding.

Fig. 2 Circuit configuration of the dc-dc converter for HYDC
transmission system.
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Fig. 3 Observed waveforms of the input and output voltage
and current of the amorphous transformer (duty = 0.6).
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Fig. 4 Comparison of efficiency of the dc-dc converters when
the transformer has interleaved-winding and non-
interleaved-winding.
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Influence of Magnetic Saturation on Noise and Efficiency
of DC-DC Converter with Frequency Spreading
K.Nishijima , *S.Amaike
(National Institute of Technology, Toyama College , *Nissan Engineering,Ltd)
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Fig.1 Noise reduction and efficiency for spreading width.
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