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Summary

It has been shown, in the previous reports I, II, that the grain boundary energy is
the most important factor to cause grain coarsening of ice. This paper is a report on
three methods concerning the measurement of grain boundary energy of ice and the
results obtained as a function of angles of orientation between two grains.

In the first method, the relative values of grain boundary energy were obtained by
measuring the equilibrium dihedral angles at tripple boundaries. In this case, the differ-
ence of orientation in the c-axis between two crystals which form the reference boundary
was defined as 50°. The relative value of grain boundary energy against the value of
energy of the reference boundary was found to be 0.7 and 1.4, When the values of
relative grain boundary energy, R, were plotted against the logarithm of angle, ¢ of
the orientation difference, a linear relationship was obtained for #=0°~15°, suggesting
that Read-Shockley’s formula derived from dislocation theory may be applicable for this
range of #. But values of R deviated from the linear relationship for 6>15°.
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In the second method, the angle of grooved grain boundary was measured by the
use of an interference microscope. In order to obtain precise interferograms of grain
boundaries, an extremely thin strip of brass foil was placed on the ice surface and a
slight pressure was applied to ensure adhesion between the foil and ice. The values of
grain boundary energy against the value of surface energy of ice can be calculated from
the angle of grooved boundaries. The value of grain boundary energy was obtained at
60~100 erg/cm? at —5°C, assuming that the surface energy of the ice was 128 erg/cm?
The value of grain boundary energy decreased with the lowering temperatures. The
grain boundary energy was also measured as a function of a-axis orientation and was
found to be 30~60erg/cm? at —5°C~—18°C. In this case, the c-axis orientation of
each crystal was maintained in parallel with each other.

The third method for measuring grain boundary energy was a replica film method.
After making a Formvar replica of grooved grain boundaries, a metalic coating was
applied on the surface of replica to increase surface reflection of light, and then inter-
ferometry was used to measure angles of grooved boundaries. The value of grain
boundary energy obtained by this replica method did not agree with the brass foil
method. This disagreement may be caused by the dissolution of ice by ethylendichloride
used as the solvent for the Formval replica.



