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There has been a long standing debate surrounding the mechanism of
grain boundary embrittlement and cohesion enhancement in metals.
Embrittlement can lead to catastrophic failure such as happened in the

Hinkley Point disaster, or indeed in the case of the Titanic! This kind
of embrittlement is caused by segregation of low solubility impurities
to grain boundaries. While the accepted wisdom is that this is a phe-
nomenon driven by electronic or chemical factors, using language such
as charge transfer and electronegativity difference; we believe that in
copper, at least, both cohesion enhancement and reduction are caused
by a simple size effect. We have developed a theory that allows us
to separate unambiguously, if not uniquely, chemical and structural
factors. We have studied a large number of solutes in copper using
first principles atomistic simulation to support this argument, and the
results of these calculations will be presented here


