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Proposal of Electrified Reversal Magnetic Pole Type Variable Magnetic Flux PM Motor
Masahiro Aoyama, Kazukiyo Nakajima™ (SUZUKI Motor Corporation), Toshihiko Noguchi (Shizuoka University)
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(a) Proposed motor. (b) Toroidal concentrated winding stator.
Fig. 1. Electrified reversal magnetic pole type variable magnetic

flux PM motor.
Diode
EES (Common cathode)

IE-coil (1

1{.5.“; 'T‘Mﬂs

(b) Rotor winding circuit.

(a) Second space harmonic vectors.
Fig. 2. Second-space-harmonic vectors and diode rectifier
circuit of SE-WF rotor windings.
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Fig. 3.  Principle of self-excited variable magnetic flux.
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Fig. 4. Opposing relationship between rotor salient pole and stator
salient pole.

©2016 IEE Japan



5-043

2016/3/16~18 A&

ik 28 FEA TR EE RS

@%*@%B&:ﬁrﬂ#é J: 5 a: ﬁﬁé@*@ﬁﬁ:’jﬁ k L-—Cb\éo +4{‘-axi.‘$ : +g-axis -d-axis +d{:axis +q-axis -d-axis
sl L LA LT s T LI

3. BRRENIC &3 ERRISHEORESR Ry AAPEE S S aann AT N T
<] 5 (2 [E]4i%33 #1000 r/min, 3000 r/min, 6000 r/min T+ gf ....... ;f T TN N TN
LHiF) 636 AmeT DIIBEAM TICT SEWF n—2 %% B[ e NI T
PIRC LI B L, W 20)ORAEB SR L & S o S 3»; [TESsAE T ST NS
NCAR - L Rt ART, DD, o — 2 BRI B i EEEEN

THEVYNLXY vy T EHD VT BIBEBE OV Z 7 22 A
MV 7 BEHEIZ 72 2 Dk LT, v— 2 B8RRI A i = L
TU T XA MNVTITINATERG MLV BEFE L B
NIRHEZ IR D 2 e D, THFR Yy LV ¥y vy T r—X
ETVUTNAF Yy vy T —F L BIZNEERE DY T A
VA NV OBFAAE - bV ERIZIEmME L 22 DA, T
VINANX Yy T a—FDOBA NI ETHF AT Y v T
o —% O AREMA bV 2 IR O BR TREEF L T
WD T Dk L 72 D, EORER, G ks (Total) %
g% & m— ZORRREIR A A TEIREE— X D JF 0 b L
IMEL D Z LR TE D, —F, M6ITTRT LI
B EROMMEBEL KT 5 &, BRIXNEMARRE
AR AR L C BT AR T 5 2 & THIREL
TR TE S0, [EEEEDOMINE & I EEEE B
NI CE TV D Z Ebnd, X 7126000 r/min TE
WRALAR A A3-30 deg D & & DRERA~Y RV ERT, FRINR
T LI, W3R LIEREET—F OBERIICHE->TT
CINXYr v TR —F LT XU ILX v v T 0 — X O
DR OBIfR & 720 TND Z L BHERTE 5,

4. F&H

ARETET /7 Fam—F A EL L, [BESHE OB &
EHIC AR KRR (R % = —F 180 BE) Mthx 2B
MENDZ L TRy U TICAIERBEATRE R T — X Z1REL
7o BHBBEMIETRAET DE 2 BN & SR
RO R VX =i UCTER L, KBz E > CE
BB BHAZ T D R & 2 0 FTRE 72 B ih =55 o Sl

e REHTE D L2 BHRAMITIC LV #ERR L, 4%
RIE 72 BRI AT 2 — A OME & Skl OkARifa, &

T, HRBRNERA) ONT AL, T— X Rk
xf U CEMMABAES I L D99 FBEHIEZ AL L-A]
G PM £ — X OREKIBIKERFHIE Y f1A, FHERRGE L
ToTETH D,

B N

(1) B S mE LI ATy Ty s T v —
(R A ) B — 2 OJEE & SRR ), ¥ D,
Vol. 131, No. 1, pp. 53-60 (2011)

2) B KRB - KT TR AR — & OBRENZ B4 555,
23 D, Vol. 135, No. 5, pp. 451-456 (2015)

3) FHil -0 &SRR L7 o7 v ¥y
v TTERA 7 V) —F — X OEHEMGE ), E55m D, Vol. 135,

No. 8, pp. 869-881 (2015)

(&)  With rotor windings opened. (b) With rotor circuit for 1000 /min.
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With rotor circuit for 3000 r/min.

Fig. 5.  Current phase vs. torqu
rotation speeds.
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(d) With rotor circuit for 6000 r/min.
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Fig. 7.
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6000 r/min.
Line voltages between U-phase and V-phase.

Magnetic flux density and vectors for 6000 r/min.
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