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Ice becomes mechanically weaker during deformation

Geometry of polycrystalline ice
sample before and after deformation
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The weakening (enhancement) of ice is tightly
correlated with dynamic recrystallization processes
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Dynamic recrystallization = formation/migration of grain boundaries

Intragranular boundaries: recovery of dislocations Dynamic grain growth—grain boundary migration
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We know DRX is active during high T deformation

BUT, the quantification of DRX remains challenging
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Ideal ways of segregating DRX grains at low T do not work at high T

Grain size method
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Grain boundary irregularity: segregate recrystallized grains from remnant grains
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-20 °C

(e) Linear fit to median W

Interquartile range

(d)

Scatter plot

(c)

(b) Area fraction vs grain size

(a) Grain map coloured by grain size or sphericity
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Sphericity vs. grain size: segregate recrystallized and remnant grains
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GBM rate is similar at high and low temperature
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2-D grain surface area change rate, A, (m/s), non-black
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Oversampling of highly irregular grains in 2-D sections
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(a) Using an individual grain to visualize the evolution

Test the sensitivity of EBSD step size

of sphericity as EBSD step size increases
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Cumulative area frequency

(c) Statistics of grain size and sphericity calculated from EBSD maps with different step sizes
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Test the sensitivity of grain boundary smoothness
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(d) Statistics of grain size and sphericity calculated from smoothed and unsmoothed data
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(e) Azimuth of grain boundary segments for undeformed fine-grained ice (~300 um)
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