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X-ray Laue diffraction
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« Measured samples: 15
« Measured grains: 83
*  Measured sGB: 235

- Shallow sublimation groove (“sGB”)
misorientation frequencies (rough figures!!)

c-axes a-axes (max. mis.)
— <0.5°% 40% 34%
— 0.5-1°: 28% 32%
- 1-2°: 17% 22%
— 2-3°: 8% 6%
— 3-4°: 5% 4%
— 4-5°: 1% 1%
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Deformation Experiments
SAMPLES

*Creep tests
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Microstructure Mapping
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Grain-boundary morphology
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Grain-boundary morphology

uS-MAPPING

*GB
morphology

Initial sample Annealing @ Creep test @
T=-4.9°C, 0=0.52MPa, ¢=3.6%
time=3d

ESF-Workshop April 10t 2008 Hamann and others: Deformation-related microstructures in polar and artificial ice



Grain-boundary morphology
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Grain-boundary morphology
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Subgrain-boundary
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Subgrain-boundary density
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Subgrain-boundary density
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Interaction of grain boundary and subgrain
boundaries
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Interaction of grain boundary and subgrain
boundaries
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*Interaction of
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Interaction of grain
boundary and
subgrain boundaries

uS-MAPPING

creep test @ T=-4.8°C,
0=0.52MPa, £=8.6%

*Interaction of
GB and sGB

ESF-Workshop April 10t 2008 Hamann and others: Deformation-related microstructures in polar and artificial ice



Subgrain-boundary types
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Subgrain-boundary types
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Subgrain-boundary types

uS-MAPPING

*sGB-types

3:parallel type

2:"orthogonal" trace

type
ESF-Workshop April 10t 2008 Hamann and others: Deformation-related microstructures in polar and artificial ice
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X-ray Laue diffraction
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SUMMARY

« Subgrain boundary types promise dislocation type
classification.

* Moderate values of ustructure parameters (sGB-
densities and grain-boundary irregularities) in ice sheets
compared to creep tests show that dislocation density
decreasing processes (recovery and dynamic
recrystallization) play a very important role under low
stress conditions.

 How can pstructure parameters with depth in EDML be
invariant if the recrystallization regimes should be
changing?

SUMMARY
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Overview

*Samples
EDML
*Creep tests
*uSM-method
*Grain-boundary morphology
*Perimeter ratio statistics
sGB
*sGB-density statistics
Interaction of GB and SGB
*sGB-types
«X-ray Laue method
*sGB-types

ESF-Workshop April 10t 2008 Hamann and others: Deformation-related microstructures in polar and artificial ice




