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The formation of brittle hydrides and their influence on the fracture properties of the 
component in which they form is a life limiting phenomenon for zirconium alloys. The 
mechanical properties of the hydrides themselves are inferred from mechanical tests on 
material containing hydrides or bulk hydrides, leaving considerable uncertainty 
regarding the in-situ hydride response. In this paper, we report the first direct 
measurements of the mechanical response of zirconium hydride, in situ in a Zircaloy-2 
matrix. Moduli values for the hydride phase are reported and a fracture criterion for the 
hydrides is proposed. Finally, measurements of crack tip strain fields in Zircaloy-2 are 
presented as starting point for the study of crack tip hydrides.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


