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Heating of induction bearings 
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In this paper, thermal effects in induction bearings are considered. The governing equations for a model are presented and 
discussed. Results of the analysis show relationships between rotating speed, frequency, and temperature of the bearing. 
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Introduction 

The development of possibilities of machines depends on the 
production of bearings that can work at high rotating speeds. A 
modern type of bearing that is used in mechanical industry is an 
induction heating bearings. This bearing has several advantages. 
Induction bearings do not need a lubricating substance. There is 
no mechanical contact between working parts of the bearing. It 
works silently with little friction. The lifetime of this bearing is 
much longer than that of a conventional one. 

Analytical methods for the analysis of thermoelectric 
problems in induction bearings are not convenient. For the 
model presented, we use the finite element method to carry out 
calculations. The heating of induction bearings should be 
carefully examined, when the gap between the working parts is 
small because temperature increases can cause the bearing to 
seize up. 

The theory of thermal and thermomechanical effects in other 
types of electric equipment is discussed in Refs. 1 and 2. 

Thermoelectric problems in induction bearing 

Heating of induction bearings can be considered as a 
two-dimensional problem. Therefore in this paper we 
will analyze two-dimensional heat transfer and elec- 
tromagnetic field equations. 

If heat is generated in a solid at a rate per unit 
time, then the temperature T of this solid must satisfy 
the following 

(1) 
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Figure 2. Assumed density of current 
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