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Abstract. The paper presents a simulation-based study upon the influence of the compoles 

on the air-gap flux density curve and the electromagnetic torque developed by a d.c. motor. 

As regards the rotor winding, both lap and wave types are taken into discussion. The 

influence of the variable air-gap under main poles is also analyzed. The results put in view 

the positive influence of the compoles only upon the commutation. The study is based on a 

FEM analysis. 
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1. Introduction  

The first part of the paper contains a theoretical study concerning the 

expression of the electromagnetic torque developed by the d.c. machine. 

The section that contains a FEM-based analysis takes into discussion two 

cases: the first with inactive compoles and the second with energized compoles 

in order to put in view their profitableness. 

In the third chapter we present the analysis of a d.c. machine with the 

following four structures: 

- Zrot=16 slots and lap-winding; Zrot=17 slots and wave winding; 

- Zrot=27 slots and wave winding; Zrot=28 slots and lap-winding. 

For each of the four presented structures, two types of air-gaps have been 

simulated: a constant air-gap with a 0.5 mm width and a variable air-gap, larger 

to the edges of the poles, up to 1.5 mm.  

The main purpose of the simulation was to establish the torque values in 

order to evaluate the torque ripple. The calculation was performed by using 

Flux 2D magnetostatic analysis. 

The method took into consideration different positions of the rotor 

corresponding to the current commutation in the winding sections. As 

consequence, for each position was necessary to establish the position of the 

coils in the current paths. 

We have taken into account a linear commutation for each rotor position and 

the current values corresponding to each rotor slot. 

 




