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Résumé

Young’s moduli £ and vibration losses tan ¢ were measured by the vibration (or
resonance) method for the rectangular bars of ice (1 x3x30cm?® made up of larger or
smaller single crystals whose axes were oriented, i) parallel to the vibrational direction,
i1) perpendicular both to the length of the bar and to the vibrational direction, iii) paral-
lel to the length of the bar, and iv) in random directions. For cooling the sample, use
was made of a frozen room of which the temperature was controlled from —30° to 0°C,
and also of a cold box which could be cooled down to —100°C. The resonance frequency
was found to be about 200 c.p.s. The main results obtained were as in the following.

Young's moduli of ice in the temperature range 0°~-—100°C were of the order of
9x10"~11 x 10", increasing linearly with decrease in temperature. No marked difference
was observed among the samples with different crystal orientations. The vibration loss
tan ¢ was found to decrease exponentially within the temperature range 0°~—35°C, but
as the temperature was further lowered, it began to increase and reached a maximum
at about —70°C then to decrease again. The position of the maximum proved to depend
on the resonance frequency (or the size of the rectangular bar) in such a way that it
shifted towards higher temperature side as the frequency was increased. The coefficient
of internal viscosity ? is given by the formula »=E-tan §/w, where » is the angular fre-
quency of vibration. From the curve of log 7 versus reciprocal of absolute temperature
T, which came out linear in the higher temperature region, the activation energy was
estimated to be about Skcal/mol. The activation energy corresponding to the maximum
of tan ¢ appearing in the low temperature region was calculated to be about 6 kcal/mol
from the relation between logr and T-!, where ¢ is the relaxation time=1/wmner, Omax
being such a frequency that gives the maximum of tan § in the tan d—wv diagram.
Some inferences with respect to the mechanisms of internal viscosity have been drawn
from the observed facts, but since the visco-elastic properties of an ice block are affected
by many factors, besides frequency of applied force and temperature, such as grain bound-
aries, impurities, or modes of crystal aggregation, a greater number of studies will have
to be conducted before any definite conclusion can be deduced.



