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Abstract. Starting from the necessity of the functioning analysis of an electrical resistor 

through which is circulating a current, the paper evaluates the temperature, electrical 

resistance and power’s way of variation. To exemplify it has been chosen a resistor with big 

range of variation of the temperature between the in off regime and nominal functioning 

regime. The analysis is based on the analogy of thermal and electrical phenomena and it 

uses SPICE modeling. 
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1. Introduction  

It is well known the fact that a metal conductor, through heating, modifies its 

electric resistance. Depending on the used material and the temperature that can 

be touch during its functioning, the electric resistance can become few times 

bigger than that from the ambient temperature. 

The paper is proposing to analyze the functionality of an electric resistor 

through which is circulating a current and which suffers an auto-heating 

process. 

It has been decided the study of a resistor’s behavior which, during the 

functionality, depending on the working regime, it covers a larger range of 

temperature. For this, it has been decided to study the behavior of a resistor that 

forms the filament of an incandescent electric light bulb. Its temperature varies 

between 300K (corresponding to the ambient temperature) when the light bulb 

is turned off, and over 2200K in normal functioning regime. 
 

 
Fig.1. -The filament. 




