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 4.29  (a)  The surface energy will be greater than the grain boundary energy.  For grain boundaries, some 

atoms on one side of a boundary will bond to atoms on the other side;  such is not the case for surface atoms.  

Therefore, there will be fewer unsatisfied bonds along a grain boundary. 

 (b)  The small-angle grain boundary energy is lower than for a high-angle one because more atoms bond 

across the boundary for the small-angle, and, thus, there are fewer unsatisfied bonds. 
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