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Prior solution annealing 

Without solution annealing 

Hydride Blister  

Before cold finger is struck all the 
hydrogen is solid solution. 
As cold finger makes contact hydride 
precipitation occurs at cold spot which 
grows with the arrival of thermally 
migrated hydrogen resulting in single 
blister 

Cold finger is in contact all the time 
Hydride precipitation occurs around the 
cold spot resulting in ring of blisterets 





Hydride Blister section  

Optical micrograph of hydride blister section, grown in Zr-2.5wt.% Nb pressure 
tube material. Three regions - Region I - matrix & circumferential hydrides, region 
II - matrix containing both radial and circumferential hydrides and region III - 
mainly of -hydride.  
The basis of radial hydride formation is the stress field of blister in the matrix 
surrounding it. 





Hydride – level of organization

C

R

Hydride plate comprising of platelets stacked 
side by side

Each platelet comprising of sub-platelets 
stacked end to end

Circumferential hydride shows both 
level of organization

Radial hydride shows only sub-platelet 
level of organization

R. N. Singh et al. J. of Nucl. Mater. 2006



























 
 

 
 
 

Summary 
 
Phase field modell ig can be used in studies of 
phenomena occuring near the hydride surface  
 
The hydride surface is unstable on a length scale 
given by the ratio of the surface energy and the 
strain energy density  
 
Platelet shape is affected by the ratio of stress 
free expansion strain and the elastic strain 








