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THE SPECIAL FORM’S MODELINY OF INDUCTORE FOR MAGNETIC-PULSE 

PROCESSING 

It is proposed to use a specially shaped inductor to strengthen the surface layer of the teeth of a 

large-sized gear wheel with the help of magnetic pulse processing. According to the dimensions 

obtained from the drawing of the representative part, a three-dimensional model of the inductor, 

shown in (Fig. 1), was designed in the SolidWorks software complex. For the in-depth calculation 

of the magnetic field, the turns on the model were grouped in 20 pieces, that is, 20 turns of the real 

coil are required for one turn of the three-dimensional model. 

 

Fig. 1 – 3D model of the inductor 

Applying the law of Biot - Savar - Laplace to calculate the magnetic fields of linear conductors 

[1], a detailed calculation of the inductor was carried out. It showed that the proposed design 

cannot provide strengthening over the entire plane of the tooth contact spot, where the greatest 

wear occurs during the operation of the wheel (Fig. 2). 

 
Fig. 2 – Topographic graph of the magnetic field strength distribution along the tooth surface 
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It can be seen from the graph that the magnetic field with the greatest force affects the edges 

of the tooth, and not the area of the contact patch. We conclude that the inductor with a parallel 

wire arrangement is not suitable for magnetic pulse processing of the tooth zones with the greatest 

wear. Therefore, a new three-dimensional model of the inductor for magnetic pulse processing 

was designed (Fig. 3). 

 
Fig. 3 – Location of the inductor between the teeth 

In order to achieve the maximum strength of the magnetic field in the zone of the greatest wear, 

the turns of the inductor must be placed perpendicular to the surface of the tooth. This arrangement 

of the wire will allow processing of the side surfaces of two adjacent teeth (Fig. 3). 

The axis of such an inductor should be parallel to the cavities of the tooth. A three-dimensional 

model of the new inductor was designed in the SolidWorks software complex (Fig. 4). 

 

Fig. 4 – Inductor with a perpendicular arrangement of the wire 

According to the schedule [fig. 2] it can be seen that the intensity of the magnetic field is much 

higher than the calculated one. This means that in practice, when determining the magnitude of 

the magnetic field strength for magnetically solid cores, smaller values of the current strength can 

be used. 

Optimizing the shape and winding of the inductor makes it possible to reduce the requirements 

for electric generators, while maintaining the quality of the current at the same level. 
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