
Accepted Manuscript

Hydrogen embrittlement of large diameter high-strength rods for
special structural applications

Mihaela Iordachescu, Mariángel Pérez-Guerrero, Andrés
Valiente, Manuel Elices

PII: S1350-6307(16)30590-8
DOI: doi: 10.1016/j.engfailanal.2017.05.041
Reference: EFA 3161

To appear in: Engineering Failure Analysis

Received date: 20 July 2016
Revised date: 10 May 2017
Accepted date: 17 May 2017

Please cite this article as: Mihaela Iordachescu, Mariángel Pérez-Guerrero, Andrés
Valiente, Manuel Elices , Hydrogen embrittlement of large diameter high-strength rods
for special structural applications, Engineering Failure Analysis (2017), doi: 10.1016/
j.engfailanal.2017.05.041

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.

http://dx.doi.org/10.1016/j.engfailanal.2017.05.041
http://dx.doi.org/10.1016/j.engfailanal.2017.05.041
http://dx.doi.org/10.1016/j.engfailanal.2017.05.041


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

 1 

Hydrogen Embrittlement of Large Diameter High-Strength Rods for Special 
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Abstract: 

This work aims assessing the stress corrosion behaviour in distinct aggressive environments 

of a commercial class of high-strength low alloy steel bars of randomly oriented pearlite 

structure, intensively used in tensioning systems of structural engineering. The research is 

based on tensile testing of un-notched and circumferentially notched cylindrical specimens 

that are simultaneously subjected to slow strain rate loading and environmental damage. To 

vary the damage intensity, seawater media of distinct aggressiveness, and ammonium 

thiocyanate solution are employed. In addition, fracture tests of chevron-notched short bar 

specimens, fatigue pre-cracked perpendicularly to the bars axis, provided the experimental 

data to benchmark the bars toughness. The results indicate that damage inducing failure 

consists of pearlite interlamellar decohesion as result of hydrogen-induced local 

embrittlement of the steel. This activates a continuous stable cracking of sickle shape until 

brittle rupture of the remnant undamaged ligament is finally triggered. 
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Highlights: 

- Pearlite interlamellar decohesion results from local embrittlement, hydrogen-induced  

- Sickle shape cracking of bars, cohesive at macroscale, follows pearlite delamination 

- Sickle shape cracks trigger the brittle collapse of the undamaged ligament of bars 
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