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Prototype Evaluation of High-Speed SR Motor Made of
NANOMET® Laminated Core
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A switched reluctance (SR) motor has a simple and robust structure, is low in cost, and operates
maintenance-free. Therefore, the SR motor is expected to be used in various fields, especially for high-speed
applications. This paper focuses on a novel soft magnetic material, called NANOMET®, that contains nanocrystalline
Fe—Si—-B—P-Cu quinary alloys. It has almost the same saturation flux density as conventional non-oriented Si steel
and remarkably low core loss. In this paper, a 12/8-pole SR motor made of NANOMET® laminated core is prototyped
and compared with a conventional one made of non-oriented Si steel. As a result, the torque characteristics of both SR
motors were almost the same. It was also found that the iron loss of the SR motor made of NANOMET® was
significantly reduced, which lead to an efficiency improvement of 10% in comparison with the conventional one made

of non-oriented Si steel.
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Fig.5 Calculated torque versus speed characteristics.
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Fig.11 Appearance of experimental system.
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Fig.12 Torque versus speed characteristics of prototype
SR motors.

0.15
oe

E I 35A300—©°°
€ 010 | o
%)
> I
E oe
E NANOMET®
gb r oe
< 005 +
§ - )
<«

000

0 5 10 15 20 25

Current density (A/mm?)
Fig.13 Current density versus torque characteristics of
prototype SR motors.

60 T
F [ ]
50 + °
§ F °
< 40 £ NANOMET.® 8
2 o
PR RN
£20 8 35A300
S (]
10 +
0 F—————t————
0 0.05 0.1 0.15
Average torque (N*m)
(a) Copper loss
60 r
S 50
g 40 £
= i 35A300 _ o
§ 30 —- ° > o
T 20 £ -
E w0 f .
= : NANOMET®
R S
0 0.05 0.1 0.15

Average torque (N-m)
(b) Sum of iron and mechanical losses
Fig.14 Loss characteristics of prototype SR motors.

90
_ g0 . NANOMET®
£ °c .
z £
; 70 + o o o o
= o o [
g 35A300

60 T

N B p

0 0.05 0.1 0.15

Average torque (N-m)

Fig.15 Efficiency of prototype SR motors.

Transaction of the Magnetics Society of Japan (Special Issues) Vol.5, No.1, 2021 25



References

1) M. Yamamoto: IEEJ Journal, 139, 2 (2019).

2) K. Yamaguchi and J. Magome: [EEJ Transactions on
Electronics Information and Systems, 135, 761 (2015).

3) A. Chiba, K. Kiyota, N. Hoshi, M. Takemoto, S. Ogasawara:
IEEFE Transactions on Energy Conversion, 30, 175 (2014).

4) K. Nakamura, Y. Kumasaka, and O. Ichinokura: Journal of

5)

6)

Physics: Conference Series, 903, 012040 (2017).

A. D. Setyawan, K. Takenaka, P. Sharma, M. Nishijima, N.
Nishiyama, and A. Makino: Journal of Applied Physics, 117,
17B715 (2015).

K. Takenaka, A. D. Setyawan, P. Sharma, N. Nishiyama, A.
Makino: Journal of Magnetism and Magnetic Materials, 401,
479 (2016).

2020412 A1TERE, 20214501 A22A B2, 20215502423 A #R4%

26 Transaction of the Magnetics Society of Japan (Special Issues) Vol.5, No.1, 2021





