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Summary

A new type of recrystallization experiment using a polycrystalline sample was conducted.
In the past experiments stress or strain for the deformation of a smaple was rather too large
to reproduce the condition of glacier flow. Therefore, it was not suitable to discuss the change
of fabrics pattern between before and after recrystallization, because the recrystallization or
fracture during the deformation prevented a valid comparison. It is clear that repeated pro-
cesses of recrystallization play an important role in the formation process of preferred orien-
tation of polycrystalline ice in the glacier. In addition to this it was revealed by other experi-
ment using a single crystal of ice that the crystallographic orientation relation between the
c-axis of recrystallized grain and that of the deformed matrix is nearly 50°. Under the circum-
stances, this new type of recrystallization experiment aimed at investigating the change of
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fabrics pattern of polycrystalline ice by reproducing the repeated recrystallization processes
during the glacier flow.

The sample used in the experiment is fine-grained, and randomly oriented polycrystalline
ice (Figs. 1 and 2). First, a rectangular solid sample, 10 x10x 20 cm in dimensions, was cut
as a specimen. Next, the specimen was deformed by 10% at 272 K. Then it was annealed
at this temperature. One was without stress (called series A); the other with the stress of
about 0.1 Mpa (series B). Recrystallization was repeated 12 and 14 times for series A and B
respectively. Then, a thin section was prepared by cutting out from each specimen (Figs. 4
and 9). Data were obtained for crystallographic orientation (Figs. 5 and 10), grain size distri-
bution (Figs. 6 and 11), misorientation angle between adjoining grains (Figs. 7 and 12), and
stress-strain curve (Figs. 3 and 8).

The fabrics pattern of both series gradually changed to have 3 or 4 maxima with a
girdle. Moreover, c-axes of both specimen did not concentrate on having a misorientation
of 45° to the stress axis. It is considered that these patterns are caused by repeated recry-
stallization processes.

Concerning the formation mechanism of preferred orientation it is considered that the
distribution of crystallographic orientation of the specimens before recrystallization plays virtual
role in both supplying the driving force and characterizing the crystallographic orientation

of a recrystallized grain.



