
 
 

 

 

 

 

 

 

Lec4/Thermal stress 

 
 

  

 Al-Mustaqbal University / Biomedical Engineering Department                                info@uomus.edu.iq 
 

Class: 2 nd Class 

Subject: Mechanics of Materials 

Lecturer: Dr. Ali K. Kareem 

E-mail: ali.kamil.kareem@uomus.edu.iq 

https://v3.camscanner.com/user/download


 

Changes in temperature produce expansion or contraction of materials and 
result in thermal strains and thermal stress. 

Free expansion 

 

 

At room temperature After temperature increased a bar is 
expanded 

 

 

Heat 
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In case rigid support: 
 

 

 

Heat 
 Compression 
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In case rigid support: 

 

 

 
 
 
 
 

 
Cold 

Tension 
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Q/ Fixed-Fixed bar was 20℃ at room temperature, 
Determine the stress when the bar is heated to 
100℃ ? 

Sol: 
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Q/ Fixed-Fixed bar was 20℃ at room temperature, 
Determine the stress when the bar is initially stretched by 
a force at 10 KN ,then heated to 100℃ ? 

Sol: 
 
 
 
 
 
 
 
 
 

 

 

https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download
https://v3.camscanner.com/user/download


Q/The composite bar shown in figure below is firmly attached to 
unyielding supports. An axial load P= 200 kN is applied at 20℃, 
Find the stress in each materials at 60℃ ? 
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Calculate the stress by: 
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Q/ At 20℃, a rigid slab having a mass of 55 Mg is placed upon two bronze rods and 
one steel rod as shown in figure below. At what temperature will the stress in the 
steel rod be Zero ? 
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