
Accepted Manuscript

Effects of hydrogen on thermal creep behaviour of Zircaloy fuel cladding

Siddharth Suman, Mohd Kaleem Khan, Manabendra Pathak, R.N. Singh

PII: S0022-3115(17)31200-X

DOI: 10.1016/j.jnucmat.2017.10.015

Reference: NUMA 50547

To appear in: Journal of Nuclear Materials

Received Date: 28 August 2017

Revised Date: 27 September 2017

Accepted Date: 3 October 2017

Please cite this article as: S. Suman, M.K. Khan, M. Pathak, R.N. Singh, Effects of hydrogen on
thermal creep behaviour of Zircaloy fuel cladding, Journal of Nuclear Materials (2017), doi: 10.1016/
j.jnucmat.2017.10.015.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jnucmat.2017.10.015


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Effects of Hydrogen on Thermal Creep Behaviour of Zircaloy Fuel Cladding 
 

Siddharth Suman1, Mohd. Kaleem Khan1*, Manabendra Pathak1, R.N. Singh2 
1Department of Mechanical Engineering, Indian Institute of Technology Patna, Patna 801 103, India 

2Mechanical Metallurgy Division, Bhabha Atomic Research Centre, Mumbai 400 085, India 

 

 

Abstract 
 

Zirconium alloys are extensively used for nuclear fuel cladding. Creep is one of the most likely 

degradation mechanisms for fuel cladding during reactor operating and repository conditions. Fuel 

cladding tubes undergo waterside corrosion during service and hydrogen is produced as a result of it—a 

fraction of which is picked up by cladding. Hydrogen remains in solid solution up to terminal solid 

solubility and it precipitates as brittle hydride phase in the zirconium metal matrix beyond this limiting 

concentration. Hydrogen, either in solid solution or as precipitated hydride, alters the creep behaviour of 

zirconium alloys. The present article critically reviews the influence of hydrogen on thermal creep 

behaviour of zirconium alloys, develops the systematic understanding of this multifaceted phenomenon, 

and delineates the thrust areas which require further investigations. 
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