
Thermal Expansion 

Thermal expansion is the phenomenon of expanding or shortening a material when it 

undergoes a temperature change. In the thermal expansion process shape and size of a 

structural member may change. Hence it affects the total volume or area of the structural 

member. Thermal expansion meaning can be understood properly by understanding the 

thermal expansion phenomena. 

Thermal expansion means a material may expand or shorten when it is supposed to change 

temperature. If the working temperature exceeds the standard temperature, the expansion will 

occur in this case. But if the working temperature is less than the standard temperature, then 

shortening of the material will occur in such a case. These expansions or shortening amounts 

will depend on the coefficient of thermal expansion. 

Coefficient of Thermal Expansion 

The coefficient of thermal expansion is a coefficient that describes the effect of temperature 

on a material. It describes how the material dimension will change when the temperature of 

the material changes with the standard temperature. It can be defined as the fractional change 

in dimension with respect to its original dimension when it goes to a unit change in 

temperature. 

The coefficient of thermal expansion also depends on the material properties of the structural 

element. The coefficient of thermal expansion of steel is 9 × 10-6 per degree celsius change in 

temperature. More value of the thermal expansion coefficient indicates more change in the 

structural element when it undergoes temperature change. The unit of thermal expansion 

coefficient is per degree celsius of temperature change. 

Thermal Expansion Formula 

The thermal expansion formula can be derived from its definition itself. The coefficient of 

thermal expansion shows the amount of change in dimensions when it is subjected to 

temperature change. The formula for thermal expansion can be described as follows: 

ΔL = α L ΔT 

Where ΔL is the change in length of the structural member 

α is the coefficient of thermal expansion 

L is the length of the structural member 

ΔT is the change in the temperature. 

Application of Thermal Expansion 




