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Harmonic Flux Distribution of Induction Motor by Slot Combinations
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Abstract

In this paper, we analyze the harmonic flux distribution of
squirrel cage induction motor with the different stator/rotor
slot combination(36/42 and 36/44) using Finite Element
Method and fast Fourier transform.

These result will be used to obtain dips & cusps (harmonic
torque) in torque characteristic curve,
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Table 1. Specification of Motor A and Motor B

Motor A | Motor B

pole 4 4

ouput power 1.5{kW] 1.5[kW]

rated voltage 220[V] 220[V]
rated current 6.2[A] 6.6[A)
length of air-gap 0.3[mm] | 0.3[mm]
number of slot 36 36

stator number of turn | 33[turn] | 46{tumn]
rotor | number of slot 412 44
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Table 2. Slot harmonic components of Stator

q number of slot |harmonic order

2 24 11th, 13th

3 36 17th, 19th

4 48 23th, 25th
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Table 3. Slot harmonic components of Rotor

number of slot harmonic order
42 20th, 22th
44 21th, 23th
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(a) Motor A (36/42 slot combination)

(b) Motor B (36/44 slot combination)
Fig. 1 Magnetic flux distribution (No Load)
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Fig. 2 Magnetic flux density of air gap (No Load)
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(b) Motor B (36/44 slot combination)
Fig. 3 Magnetic flux distribution (Rated Load)
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Fig. 4 Magnetic flux density of air gap (Rated Load)
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(a) No Load
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(b) Rated Load
Fig. 5 Result of Harmonic Analysis
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