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Experimental study of changing rate of crystal orientation aiming at the
production of anisotropic ice

Teraoka, Yoshikazu
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We produced plate-like ice by an ice maker system using a metal foil belt,

and then investigated its crystal state and crystal orientation distribution. It is found that there
are two patterns of stable growth in which the crystal state is apparently kept. One of those has a
long crystal grain whose basal plane is nearly perpendicular to a cooling surface, and the other
one has a parallel crystal grain.
Probability of transition to the two patterns of stable growth was calculated per growth distance
from the observations. The results show that the transition probability of Berpendicular growth has
the maximum value at nearby 11 mm/min of belt speed, and the parallel probability increases with
advancing belt speed.
Additionally, from observations of cyclic unstable growth, we illustrated geometric relation among
changing direction of crystal orientation, the cooling surface and growth direction, and concluded
that changing rate of crystal orientation rise with growth velocity.
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Fig. 1 Schematic of experimental

apparatus for making ice using belt.
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Fig. 3 Samples of crystalline state of ice
(a) at initial, (b) perpendicular, (c) parallel
for v=18 mm/min and T, = —18°C, and (d)
unstable state for v =10 mm/min and T, =
—10°C.
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Fig. 4 Probability of transition to stable crystal
growth conditions.
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Fig. 5 Polarized image of cyclic unstable
growth at v =18 mm/min and T, = —18°C.
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Fig. 6 o and g angle of basal plane at center
of plate ice for v=6 mm/minand T, = —12°C.
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Fig. 7 Angle of basal plane at center of

plate ice for v =18 mm/minand T, = —18°C.
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Fig. 8 Relationship between a and g angle
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