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 Abstract. This article presents a technique for determining the time constants that 
influence the quantitative and qualitative parameters of thermal processes at various stages 
of the thermal transient process. This approach will allow for a more accurate assessment 
of the impact of thermal effects on the service life of electric motors and prompt action to 
eliminate malfunctions caused by thermal overloads. For practical calculations related to 
electrical insulation, it is necessary to know the time it takes for insulation of a given class 
to reach its critical state. Obviously, the higher the insulation class, the slower its aging 
under thermal influences. For example, organosilicon materials are less susceptible to ther-
mal-oxidative degradation, while cellulose-based insulation materials, classified as Class 
A, age significantly faster with increasing temperature. Since the insulation temperature 
changes during operation of electrical machines, it is advisable to determine not the total 
lifespan, but rather the residual lifespan or service life of the insulation. Information is 
provided for selecting electric motor protection devices and determining the service life of 
insulation, which was obtained through experimental studies of thermal transient processes 
with the determination of time constants. 
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 Fig. 1. A measuring and computing system for thermal testing  
of asynchronous electric motors: 

(a)  power section (1  test motor, 2  load motor, 3  load tube rheostat,  
4  programmable relay PR 205, 5  frequency converter); 
(b)  computing and information unit (1  microcomputer,  

2  programmable relay PR 205, 3  data acquisition module, 4  monitor)  
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 Fig. 2. Curves of heating (a) and cooling (b) of electric motor components 
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 Fig. 3. Obtaining the coefficient of the approximating exponent 1  
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 Table 1. 
Results of calculations of parameters of transient processes during heating 

 

 , 
 a1 T1,  2 T2,  t  1/T1, 

-1 
2/T2, 

-1 
( 1/T1+ 2/T2),  

1 90 0,615 48 0,385 12 1,8 0,0128 0,032 4,03 
2 80 0,621 48 0,379 12 1,9 0,0129 0,0316 3,56 
3 78 0,665 256 0,335 64 2 0,00259 0,00523 0,6 
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