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Investigation of Dimensional Changes 

in Zirconium in the Presence of 
Alloying Elements and Hydrogen*
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Hydrogen in Metals
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Background: Fuel Channel Bowing
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Computational Strategy 
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Gibbs Free Energy of H Solution in Zr
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H Solubility in aaaa-Zr
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Dimensional Changes 
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Forcefields for Zr, H, and Nb
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Anisotropy of Zr Diffusion
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Self Interstitial Diffusion MSD Plots 
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Formation of Loops in hcp aaaa-Zr
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Vacancy c-Loops
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Vacancy c-Loop with Hydrogen

� "
��	���
��������
������

$
�������-��
 �����

����������



��

Self Interstitial Diffusion in Presence of 
Nb from Molecular Dynamics
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Surface Segregation of Alloying 
Elements
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Summary of Key Findings
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Basis of Calculations: LAMMPS
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