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 19.25  (a)  Thermal stresses may be introduced into a structure by rapid heating or cooling because 

temperature gradients will be established across the cross section due to more rapid temperature changes at the 

surface than within the interior;  thus, the surface will expand or contract at a different rate than the interior and 

since this surface expansion or contraction will be restrained by the interior, stresses will be introduced. 

 (b)  For cooling, the surface stresses will be tensile in nature since the interior contracts to a lesser degree 

than the cooler surface. 

 (c)  For heating, the surface stresses will be compressive in nature since the interior expands to a lesser 

degree than the hotter surface. 
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