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Ice becomes mechanically weaker during deformation

𝒔𝒕𝒓𝒂𝒊𝒏 = −𝐥𝐧(
𝑳 𝒇
𝑳 𝒐 )

Geometry of polycrystalline ice 
sample before and after deformation

The weakening (enhancement) of ice is tightly 
correlated with dynamic recrystallization processes



Dynamic recrystallization = formation/migration of grain boundaries
Intragranular boundaries: recovery of dislocations Dynamic grain growth—grain boundary migration
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Nucleation— subgrain rotation/bulging
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Polar ice



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

100 µm

Urai et al., 1986

𝜳 =
𝑷

𝑨×𝑹

Grain boundary irregularity = 𝟏/𝜳
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Sphericity vs. grain size: segregate recrystallized and remnant grains

Nuclei
Original grains

Tell us % of recrystallization





GBM rate is similar at high and low temperature



GBM rate =
grain boundary mobility × driving force

𝒌𝑨𝒛𝒖𝒎𝒂 Stress



Oversampling of highly irregular grains in 2-D sections



Test the sensitivity of EBSD step size





Test the sensitivity of grain boundary smoothness





Thank you!

For experimental and EBSD analyses details, please contact:

sheng.fan@otago.ac.nz
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