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Study on the Formation of Ice Spikes

from Super Cooled Water

Abstract

The ice cubes in the refrigerator vary to some extent. Some appear white, some
have bubbles inside, and some even have ice spikes on the surfaces. This study is
conducted by utilizing a variety of container and water types to find the condition

required for ice spikes’ growth, so as to verify the development of ice spikes growing.

The result indicates that ice spikes usually formed from fast frozen distilled water
within 27~77 minutes in a condition that wind speed lower than 1 m/s and temperature
is between -16°C and -20°C. First of all, there will be layered tiny ice crystals arranged
randomly on the water surface. There are some holes left in the combination of these
tiny crystals, which allows super cooled water to be pushed to extrude out from them.

The super cooled water solidify and form spikes at a speed of 25~60 um per second.

In 1921, Bally and Dorsey proposed a model of ice spike formation. They
presumed that ice spikes formed only when water started to solidify from the edge. On
the contrast, the finding in this study indicates that ice spikes form as long as “water

surface” was solidified.

The conditions for the formation of ice spikes vary widely, just as no two snow
flakes are of the same shape. They both belong to field of nonlinear physics. Moreover,
the conditions for the formation of ice spikes are more complicated and variable in

natural circumstances.
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