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DISLOCATION CREEP IN QUARTZ
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STARTING MATERIAL: BLACK HILLS QUARTZITE



ASSEMBLY FOR AXIAL AND SHEARING EXPERIMENTS



EXPERIMENTAL CONDITIONS

Temperature 850°, 900°C
Confining pressure 1.5 GPa
Strain rate 10-6, 10-5 s-1
Water content 0, 0.17wt%

Annealing temperature 850°, 900°C 
Annealing time 120 h
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MECHANICAL DATA

AXIAL SHEARING
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CIP          ORIENTATION IMAGING
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Inclination image
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c-axis orientation image (COI)
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GRAIN BOUNDARY MAPPING          3-D EXTRAPOLATION
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SHAPE FACTORS

deformed: all grains large grains only



SHAPE FACTORS

deformed annealed
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GRAIN BOUNDARY DENSITY



GRAIN BOUNDARY DENSITY
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MISORIENTATION DENSITY



ORIENTATION GRADIENTS           INTERNAL ENERGY
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CONCLUSIONS

after annealing:

§ CPOs unchanged (asymmetry retained), strength decreased 

§ grain size increase greatest for lowest T, least for highest T

§ largest annealed grain size for samples deformed at highest T, smallest for lowest 
T

§ reduced grain boundary lobateness to a common value

§ smoothing of grain boundary surface greatest for samples at highest T

§ reduced misorientation density (lower modal value)



CONCLUSIONS

annealing = ...
... f (microstructure)


