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Study on Aspect Ratio and Number of Pole Pairs of High-Power-Rate PM Motors

Sugiura Koma *, Toshihiko Noguchi (Shizuoka University)
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Fig. 1.  Cross section of 4-pole-pair basic model.
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Table 1. Major specifications of motor.

KTLDEIVE NI ZREBETELN, AT —ryido—

Symbol Model 1 Model 2
HAED 4 FIZHHFIT D, LIz -> T, REETHIL, v Aspect ratio k 353 4.94
— RN =l z — 3 3 R Inner diameter of rotor (mm) D; ¢ 60 ¢ 67
S HED iﬂ]‘] < fﬁfﬁl"ﬁ]( RE—S AT R Vv B Outer diameter of rotor (mm) D> ¢ 1324 ¢ 148.1
T5Z ENTE, BT —L— ]\(Clﬁj_é k”j%‘/’\’_ bivd, L Inner diameter of stator (mm) - ¢ 1334 ¢ 149.1
2L, T Xy \)70, ) o DT E LN S BT Outer diameter of stator (mm) D ¢ 212 ¢ 237
, . 5 . . R Stack length (mm) L 60 48
O, MEWERIZTZ2ZETERPELD EEXDND, Magnet width (mm) - 275 30.8
F72, MVT BRI LEIT 5, L2 - T, fixtdis Mag‘::? ‘hiCkchs )(mm) 045 447
BT LT, M ETE, BT —L— M B LB Number of sos T -
ZBNB, ~HT, B—H R WET S ) AT, BRATAT b of s 5 =
N . , ine current (Aamp . L
DURENDH LI, Any MA—T =7 ORI %% Area of slot (mm?) 123.74 156.07
B, ZOLE, BN ZWGEARIITIAT Yy b A—T = Volume of copper (mm?*) 3.56x10° 3.60x10°
. e . . NN N Vol f } 52800 52800
FOEBREL RDBED FL— KA T BRAELD LEZLD T —" T R
ns,
FIT, ABTIEENAY—L— FNE—ZITH LIZEE L
E—HHNRDOT AT R E BRI DWW TREF L 72D T
WwmET 5,
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AT =HIMED ERIE L DT A7 Rk & FAUTER (a) Model 1 (k=3.53). (b) Model 2 (k = 4.94).
T %, Fig. 2. 3D models of investigated motors.
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Ihd, Fig.3.  Relationship between power rate and k.
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Table 2. Analysis conditions.

2 pole pairs 4 pole pairs 6 pole pairs
Number of slots 24 48 72
Number of turns 36 18 12

ensity (T)

(d) P,=4, D;=95.0mm.

Magnetic flux density (T)
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(¢c) P»=4, D;=67.Imm.
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(e) P»=6, D;=67.1mm.
Fig. 4. Analysis results of magnetic flux density.

(f) P»=6, D;=101mm.
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Fig. 5. Power rate with respect to D».
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