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Evaluation of crystal orientations in materials using characteristic angles
given by the logarithm of rotation matrix

Onaka, Susumu
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Crystal orientations and their changes are important factors when we
consider microstructures of materials. A rotation matrix R with respect to a reference frame is used
to describe a certain crystal orientation. The logarithm of R, InR is a skew symmetric tensor with
three independent elements of real numbers. We have shown that the three independent elements called

log angles are the characteristic angles of R and can be interpreted as components of rotation
angles around coordinate axes. The log angles are useful values to discuss changes in crystal
orientations. For example, we can discuss the position dependence of crystal orientations by the
position dependence of the log angles. As an application, dislocation arrangement in metals caused
by plastic deformation is discussed by the log-angle analysis on experimental results of changes in
crystal orientations.
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