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Study of random grain boundary structures by geometrical approach
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Atomic structure of symmetrical tilt GBs are analyzed from mathematical
perspective. The structures of symmetrical tilt GBs can be described by a part of quasi-periodical
arrangements of structural units as a realization of the lowest energy structure. Then, reference
structures can linearly interpolate intermediate GBs. The major structures were well predicted by a
simple decomposition formula of symmetrical tilt GBs with an algorithm due to the Farey sequence.
The arrangement of structural units can be derived so as to maximize the separation of minority
units which can be applicable to other GBs. The fundamental theory is necessary to be established
for determining the reference structures and the stable atomic arrangements of grain boundaries.
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