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Next Developments of Motor Drive with Motor Hardware Innovation
- Variable Magnetic-Flux Motor Designs and its Future Trends for Motor Drive -
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This paper introduces the recent research for variable magnetic-flux motor technique and indicates its future trend for motor

drive.  The following variable magnetic-flux technique will bring about the novel motor hardware innovation, a

variable-magnetic-force memory motor, a brushless wound-field motor, a variable-field motor, a variable-skew motor, and a

passively variable-magnetic-flux motor. In addition, the motor control development suitable for these variable magnetic flux

motor becomes important due to pull out the potential of these hardware. In this paper, the important motor drive technique for

variable magnetic-flux motors and its future trends are introduces with citing the prior techniques.

F—D— R ET—F RTA7, LS, FIERE, WEAxa—f, rOVAER, BRI, B

Keywords : motor drive, variable magnetic-force, variable magnetic flux, variable skew angle, pulse current, wound-field, magnetization control

1. [FL®IC

AR, SRR IR T D IR IRFLAL D OB ML &
LTAA 7Yy R (HEV) HIFCESXBEI#HE (EV) 4=
T —BRFNC AR R e 2 7 Hglf L @S0, w7 7 A
DFELNFIZEDLETHRA REE U — LA T RT A
DREEEN TS, TETIE, FEELOT—Z BRI
T 2ER - MEIEDOERIZT TR, VAT 2%h%
W] b7 97 DI AT B R A B & T b, AfE
TIRIEATHM & U CHMBRFEE T STV 5 Al RAEE I
(FHERITIPRS) ICESEZY TREE, aERBEMN b
HIE—F NI4T OFHEROWTREINT 5,

+d axis magnetic field

AL

Variable magnetized magnet
{Low coercive force)

Constant magnetized magnet
(High coercive force)

(a) Reverse salient pole (flux weakening).  (b) Salient pole (flux intensifying).

Fig. 1. Variable-magnetic-force memory motors -,
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Fig. 3. Separately-excited wound-field motor with flux modulation.
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Fig. 4. Variable-field motor.

(a) Maximum flux mode (b) Minimum flux mode

Angular contact ball bearings

Fig. 5. Variable magnetic flux motor with mechanical adjustment"?.

EELSHE D Z LT — X N CRIGREE 23S AL S R
TR R A PR T & D, A 7o BRSO 1 oD R ZE R
X o — OBREHHIE T IR AT DAY, R AUEIE NG
WA E O TRERE CTE 5720, FIERMZ AT Lk
BLCR M IEERTED, 5%, AT 7 Fax—X
DARFNZ 72 HHTBAE S0, RERENEIZ AR (Rii7e A %
a—f) LEFRVAOMAEDEE LD X S ITERT D2
Ol TOHMAR N L EN D,

(2-5) BRRIZERHAS 4 T wERAIRART
JFaxz—ZEOBMERNRL, EROZ FLHEIHETT
AR A Ry TICEBTE D HEE LT, Fig. 6 17T

© 2017 IEE Japan



3-S4-1

TR 29 ALY S

i IIWER NP

Flux bypass

Magnet
g \ I ‘\‘ | Flux barrier
Rotor -_— |

(a) Electrically reversal pole type®”. (b) Variable leakage magnetic flux type®".

Armature core
a

Claw pole ()

at
=
i
3 <
oles
e ~
Curront distebution  Lefiview  Right view
Claw poles
(Rotation)
Field flux excited Field flux excited
by armature. ~— by armature
Cap sidd’
. Gap side

Getting palerty of N g s

(c) Without field winding typem).

Fig. 6. Passively variable magnetic flux type.
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Fig. 8. Non-conductive power supply
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(b) Field current control.

technique for wound-field motor®”.
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Fig. 9. Flux intensifying control with superimposing pulse currents
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(b) Current vector controller of wound-filed flux switching machine.

Fig. 10. Current controller of wound-field flux switching machine 2.
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