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Summary

Fracture strength of polycrystalline ice has been studied by many investigators from the
engineering point of view. The compressive strength of ice changes with temperature of
specimen, the rate of load application and strain rate, but it strongly depends on internal
structure of ice such as grain size, impurities, inclusions and crystalline defects. This paper
reports how the compressive strength of polycrystalline ice varies with the average grain size,
that is the specific surface area of grains, and concentration of chemical impurity involved.
Columnar specimens of polycrystalline ice composed of randomly oriented fine grains were
prepared from pure and impure snow-ices. The uniaxial compression was applied to specimens
at the strain rates of 1.5x107% sec™! and 1.5x107* sec™! and the environmental temperatures
of —7°C and —17°C. The specific surface area of grains of specimens ranged between 10~
30 cm?¥/em?.

The preliminary results indicated that when the compression was applied at the rate of
strain of 1.5X107% sec™!, the value of strength of pure snow-ice increased with increasing
the specific surface area of grains, but when the compression was applied at the rate of strain
of 1.5x107* sec™! it decreased slightly with the increase of the specific surface area. It should
be noted that the brittle fracture was observed in pure ice specimens composed of coarse
grains when they were compressed at the higher strain rate of 1.5x 107 sec™, but the ductile
fracture was found in all specimens compressed at the lower strain rate of 1.5x 107 sec™l.

In order to inquire into the effect which a chemical impurity exerts a great influence
to the strength of ice, potasium chloride (KCL) was added to snow-ice at the varios con-
centrations. When the environmental temperature of the specimen was higher than the eutectic
point of KCL-ice system, the strength of snow-ice containing KCL decreased with the increase
of the concentration, but when the temperature was lower than the eutectic the value of
strength was increased and independent of the concentration of KCL involved. These experi-
mental results could be explained by the fact that the potasium chloride segregated at grain
boundaries in snow-ice is in liquid-or solid phase when the environmental temperature is higher
or lower than the eutectic respectively. This fact was confirmed experimentally by the replica
method developed by Prodi and Nagamoto.



