
 

Column buckling  Topic 18: 6 ME 323 

Example 18.4 
A straight, slender rod is fixed to a rigid support at end A and pinned to a rigid support at 
end B. At the reference temperature, T0 , the rod is perfectly stress-free. 

a) Derive a formula that expresses the uniform increase in temperature ΔTcr  
required to cause elastic buckling of the compression member.  

b) Determine the value of  ΔTcr  required to cause elastic buckling of an aluminum 
rod with a diameter of   d = 20 mm   and a length of   L = 1m  . The coefficient of 
thermal expansion, Young’s modulus and yield strength for aluminum are 

  α = 23×10−6 / °C ,   E = 10.6×103ksi  and   σY = 60 ksi  . 
 

 
SOLUTION 
 
Equilibrium and compatibility 
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Calculate parameters:  
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Leff = "effective lengt ′′h of the member = 0.7L pinned − fixed BCs( )   

   
Therefore: 
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Compare and choose: 
 

• If , then the Euler theory applies: 
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• If , then the Johnson theory applies:    
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Solve 
Set  P = Pcr : 

  P =αΔTEA = Pcr ⇒    
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; dependent on only material properties

  
Leff / r > Leff / r( )c

  
Leff / r < Leff / r( )c


