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Summary

Recrystallization occurring in a process of stress relaxation has been studied at —10°C,
using a polycrystalline ice previously deformed to various values of creep strain. It was found
that growth features of a recrystallized grain were strongly influenced by the initial strain.
As has been shown in the previous paper®, the texture of a polycrystalline ice changes cor-
relatively with each stage of creep strain.

Under a hydrostatic pressure of several 10 MPa and a moderate compressive stress (1~3
MPa), a creep curve up to the strain of 15% is schematically shown as in Fig. 1. We pre-
pared samples with four different initial strains denoted a, b, ¢ and d on the creep curve.
Figure 2 shows the thin sections of the samples whose strains are 1% (A), 1.9% (B), 7.5% (C)
and 14.5% (D). Thin sections A and B correspond respectively to the initial and the final
stage of steady state creep, and sections C and D correspond respectively to the accelerative
and the decelerative creep.

Mean cross section of recrystallized grains, which was obtained from a sectior: photograph,
plotted against annealing time for the four samples is shown in Fig. 3. In this figure, each
curve A, B, C and D shows the growing manner of recrystallized grains in the sample whose
thin section of the initial stage appears in Fig. 2 indicated by the same latter. Except for
curve C, the curves increase with annealing time after an incubation period of several 10
hours. The fact that curve C does not increase with time indicates that in the sample, pre-
viously deformed to a level of strain corresponding to the accelerative creep, most strain
energy has been spent for grain growth during deformation. For convenience, increasing
manners of curves A and B, D are divided into inhomogeneous and homogeneous growth
respectively.

During a compressive creep deformation up to a strain of 15%, recrystallization nuclei
appeared within both the steady state (e=1~22%) and the decelerative creep {¢=10%). The
two types of growing manner are due to the differences in number and in distribution of
nuclei at grain boundaries. Inhomogeneous growth took place in the samples whose initial
strain ranged within the starting region of both steady state and decelerative creep. Figure 4
shows an example of inhomogeneous growth occurring in the sample whose initial strain was
1% and the pictures a, b and ¢ are the thin sections made respectively 72 hours, 312 hours
and 408 hours after stress relaxation. As is shown in the figure, several grains grew pre-
ferentially faster than others (a and b), and after that other crystals grew depending on the
local strain energy. On the other hand, in the sample which was strained to 1.9%), recrys-
tallization started at every grain boundary and grains grew homogeneously. Similar homo-
geneous growth was observed in the sample whose initial strain was 14.5%. However, the
grain size in this highly deformed sample had been reduced to less than half of an original
one and the final grain size was also smaller than that in the sample started from the strain
of 1.9%.

Defining a growth factor, G, as a ratio of the final mean cross section to the initial one,
the following growth factors were obtained: G (A)=6.4, G(B)=4.8, G({C)=1, G(D)=2.3.

C-axes of about 50 grains which were preferentially grown in the sample of 1% strain
during 400 hours annealing time, were determined by X-ray Laue method. They are plotted
on the Shmidt net with closed circles, where the center is the stress direction (Fig. 5). The
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six open circles in the figure are c-axes of grains recrystallized in the sample subjected to a
strain of only 0.7%.

Figure 8 shows another inhomogeneous growth occurring in the sample deformed to a
strain of 10.5%, which corresponds to the initial stage of the decelerative creep. Each thin
section was sequentially made at an annealing time of 30 minutes (A), 97 hours (B) and of 168
hours (C). C-axes of several tens of grains preferentially grown within 97 hours and 168 hours
are plotted on the Schmidt net shown in Fig. 9, where the open circles represent c-axes of
the 97 hours grains and the closed ones are those of the 168 hours grains. C-axes of about
80 percent of recrystallized grains were concentrated within the angle between 20° to 60°
respective to the stress axis. The similar c-axis preferred orientation was observed in every
recrystailized grain grown homogeneously in a process of strain annealing, and in those grown
dynamically during an accelerative creep.



