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Abstract. The purpose of this paper is to present the advantages offered by an original 

square geometry of the cross section of a two-phase induction motor. The results, which 

come from a magnetostatic FEM simulation, put in view a complete annihilation of the 

third order harmonics for a non-saturated operation. 
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1. Introduction  

The main drawback of the two-phase induction machine is the presence of 

the third order harmonics in the air-gap magnetic field spectrum [1]. The 

harmonics of the order v = 4k-1 (which are 3,7,11,...) create backward rotating 

magnetic fields while the harmonics of the order v = 4k+1 (which are 5,9,13,...) 

give forward magnetic fields [2]. Elimination of the third order harmonics and 

their multiples can transform the two-phase machine in a very promising 

solution for the electric drives that use converters. 

2. Magnetostatic FEM analysis 

For the analysis, a machine with the following parameters has been used: 

P=0,5kW, U=380V, I=1,9A, f=50 Hz, n=3000 rot/min, 2p=2.  

The main geometric dimensions are: inner stator diameter - 60 mm, air-gap 

width - 0,3mm, outer square flank - 112 mm, number of stator slots – 24, 

number of rotor slots – 30. 

Fig. 1 presents an equivalent two-phase machine with classical, cylindrical, 

cross section for two different situations as regards the current phase (ωt=0° and 

ωt=45° respectively). The air-gap flux density and its content in high order 

harmonics are presented in Fig. 2 and Fig. 3, both in 2D and 3D representation. 

One can clearly see that the third order harmonic represents 13% from the 

fundamental. 




