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Abstract
A wire with weights attached to each end Is placed across a
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block of ice. The wire may pass through the ice without cutting it. —— 3kg Stainless steel | '_' | - The wire cuts
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The phenomenon Is known as the regelation of ice. S | 7ig S, L
According to the phase diagram of water, we suggest that ice £ °[l =8k 2 minimum pressure
tends to meld when pressure Is added; the melted ice solidify s 4 8,02 [ﬁq{“fec' to melt
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after pressure releases. Experiments concerning pressure, wire ‘| fA 5 0
thermal conductivity, and wire curvature support our theory. The % 10 20 30 40 50 0 ; . . :
results indicate the “pressure effect” dominates the cutting. For o weight (kgw)
more accurate theoretical model, external heat input and water _—
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flow should also be considered.
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Gas At the center of ice, cutting speed is positively related to the curvature.
At the sides of ice, external heat input is more significant and results in faster
Temperature cutting speed.
| External Heat Effect
Pressure Ice under the wire tends to
melt.
According to the phase Water melts due to external
diagram, melted ice is colder. heat input
The l‘cempirature délffer.ence It can solidify again because the A
results in heat conduction. <y T -
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Experiments with the same conditions except

The cutting is described by the ambient temperature are repeated twice.

speed of wire center after it sinks

o tHe T The “speed at center” is almost constant.

Repeatable in different temperature (23°C~28°C).

Ambient heat fluctuation can be neglected.

v ~10tcm/min

» Pressure effect plays an important role.

Summary

The wire passes through the ice

Pressure effect
External heat effect

The Ice regelates (without being cut)
Pressure releases
Temperature inside the ice is below 0°C



