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Application of ultrasonic nondestructive testing methods to the mechanical
properties of sea ice
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The response of sea ice to ultrasound as a material property was
investigated. A method was established for making model ice samples in the laboratory that simulate
sea ice with additives. Canti-lever bending tests were conducted to evaluate changes due to
salinity, and it was found that flexural strength of model ice could be controlled within a certain
range. In parallel, sea ice samples were collected in East Hokkaido, and flexural strength data were

obtained in the field. Sound velocity was measured for the model ice samples made in the
laboratory, and it was found that the speed of sound was lower for model ice than for pure ice. The
time series of sound pressure intensity was also compared, and it was found that, unlike pure ice,

model ice contains complex sound reflection effects. These results may be because model ice contains
brine as well as sea ice, and we would like to pursue the quantitative relationship regarding brine

volume in more detail in the future.
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