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A Study of the Influence of Iron Shape on the Three-Phase Squirrel-Cage
Induction Motor with Concentrated Winding
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Recently, many three-phase squirrel-cage induction motors(IMs) are used

because of their low-cost and strength, but the price of IMs needs to be further

reduced. If the stator windings are changed from distributed winding to

concentrated winding, IM’s cost and copper loss can be reduced. But a

deterioration of the characteristic is expected: for example, even harmonics are

occurred. Therefore, we have studied IMs with concentrated winding. In this

paper, the results of an analysis for the influence of iron shape of the stator and

the rotor are discussed, it is shown that the even harmonics can be reduced by the

proper iron shape of the stator and the rotor.
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Table 1 Specifications of analysis models.

Stator Outer
Diameter(mm) 105 Phase 3
Stator Inner
Diameter(mm) 55 Pole 4
Gap Rated
Length(mm) 0.2 Output(W) 320
Rotor Inner Rated
Diameter(mm) 19 Voltage(V) 200
Core Material 50A400 Frequency(Hz) 50
Bar Material Aluminum -

Region for frequencx,, i
analysis. C

Fig.1 Analysis model.
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Fig.4 Frequency analysis results of air gap flux density.
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Fig.7 Frequency analysis results of air gap flux density.
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Fig.10 Frequency analysis results of air gap flux density.
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Fig.13 Slip s vs torque 7 and current I characteristics.
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Fig.14 Frequency analysis results of air gap flux density.
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Fig.16 Slip s vs torque 7 and current I characteristics.
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Fig.17 Frequency analysis results of air gap flux density.

ROO DK "I BN—F/NE< 720, X 17 £V, Model
ROO O EEAN 1F Model RO1 L W /& < 7257273, Model
ROO DB IR b REL 2oz, ThUx, 2R
v Nl Z LT, R TIIAVARIRDS, [Alis -
FHTIZAL, [BlEE NI DR/ NE L 2B 728
ThdLEZOND,

3.22 ARy MERELURAY FEOEE

18 (Z[lfinf-D A v v MEIREAE, B, < SO
ELEESHAEDAR Yy KT, 16, 28 DIRWTET V%, £
2 ICZNEDETF BT AR Y NEEEFEL-L &
D%, 19~[X 2112 s- TFERB L O s -1 Rpit %,
X 22~ 24 (25 v v 7 OREAEE FE 5547 O 8 AT
fERERT,

B 19~k 21 LY, s=0.05 D& &, ERITBWTIL,
Aty MERBAEB IO SO L X, 21y MK

 Model W16

3 -

Model T28
Fig.18 Rotor slot shapes.

Model W28

Table 2 Model name for rotor slot shapes.

Number Shapes of Rotor Slot
of Rotor -
Slots Round Trapezoid Wedge

7 Model R7 Model T7 Model W7
10 Model R10 Model T10 Model W10
16 Model R16 Model T16 Model W16
22 Model R22 Model T22 Model W22
28 Model R28 Model T28 Model W28
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Fig.21 Slip s vs torque 7 and current I characteristics.
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Fig.22 Frequency analysis results of air gap flux density.
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Fig.23 Frequency analysis results of air gap flux density.
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Fig.32 Frequency analysis results of air gap flux density.
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