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Need: To obtain consistent 
starting microstructures.



Hypothesis and Experimental Procedure
• Severe plastic deformation and heat treatmentsSevere plastic deformation and heat treatments  

can transform different starting microstructures 
in bulk Nb to the same final microstructure. 
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Results

Aft 2 ECAE dAfter 2 passes ECAE and 
Heat Treatment of 1100oC

L2 T2

After 6 passes ECAE and Heat Treatment of 1250oC

400μm



Encouraging Finding
L

F

L

T
L2 T2

Approximately 3” 
from front end

200 µm 200 µm

50 μm 50 μm50 μm 50 μm



Expected Texture (Prior Result)
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Conclusions
• A specific series of SPD plus recrystallization heat 

treatment steps is effective for microstructural 
breakdown and convergence to a specific finalbreakdown and convergence to a specific final 
microstructure.

• Will it work for RRR Nb? Why not.
Will i l d i f h h d• Will it lead to worsening of the hydrogen 
problem?

• Is it possible to scale up ECAE? We shall see…p p
• Will ECAE be sufficiently cost effective for 

commercialization? – Only if ECAE meets the 
challenge more easily than competing technologieschallenge more easily than competing technologies. 

• Where do we go from here? Bulk material could be 
used to make consistent Nb sheet. 
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Grain size and Texture

Fine grain sizes obtained.
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Fine grain sizes obtained.

Ratios of textural components 
directly related to processing.

A B C
y p g



EXTRAS





Claim
• Starting Microstructures.
• Conventional processing steps 

do not effectively breakdowndo not effectively breakdown 
the initial microstructure.

• Unfavorable initial 
microstructures lead tomicrostructures lead to  
undesirable results at later 
stages.

Need: To obtain 
consistent starting g
microstructures.


