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In case of metals, the changes of crystal orientation are caused by the arrays of dislocations introduced
by the plastic deformation. In this thesis, we proposed that the three independent elements of logarithm
of rotation matrix R called the log angles are the useful characteristic angles to evaluate the changes
of crystal orientation. Different from the Euler angles, the log angles are uniquely determined for certain
R and are considered to be the sums of the divided rotation angles around the coordinate axes. The log
angles were applied for the analysis of the changes of the crystal orientation in plastically deformed
metals, and the relationship between the crystal rotation and the arrays of dislocations were discussed.

In this thesis,

Chapter 1 explained current issues regarding the expression of crystal rotations, and reviewed the previous
research concerning microstructural changes due to the plastic deformation in metals. Then the objective
in the thesis was described.

Chapter 2 showed that the three independent elements of logarithm of R gives the characteristic angles
called the log angles, and demonstrated that the log angles are the most reasonable measure because of
uniqueness for certain R.

Chapterd applied the log angles for the analysis of the changes of crystal orientation caused by the arrays
of dislocations in a cold-rolled Cu single crystal. By using log angles, the macroscopic crystal rotation
axis interpreted as the combination of two different slip directions on the same slip plane.

Chapter 4 demonstrated that the application of the log angles to decompose the rotation into slip system
coordinate, the direction of Burgers vector, slip plane normal and orthogonal to those two directions.
The analysis showed that the ratio of the rotation around Burgers vector is almost zero along the line
scan. Therefor the rotation axes caused by arrays of dislocation become almost perpendicular to the operated

Burgers vector.

Chapter 5 summarized this entire thesis, and suggested future prospects regarding the thesis.
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