
Author’s Accepted Manuscript

Effect of cathodic hydrogen charging on the wear
behavior of 5754 Al alloy

E.P. Georgiou, V.P. Cevallos, T. Van der Donck,
D. Drees, J. Meersschaut, C.N. Panagopoulos, J.-
P. Celis

PII: S0043-1648(17)30460-X
DOI: http://dx.doi.org/10.1016/j.wear.2017.08.013
Reference: WEA102233

To appear in: Wear

Received date: 10 March 2017
Revised date: 24 August 2017
Accepted date: 24 August 2017

Cite this article as: E.P. Georgiou, V.P. Cevallos, T. Van der Donck, D. Drees,
J. Meersschaut, C.N. Panagopoulos and J.-P. Celis, Effect of cathodic hydrogen
charging on the wear behavior of 5754 Al alloy, Wear,
http://dx.doi.org/10.1016/j.wear.2017.08.013

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/wear

http://www.elsevier.com/locate/wear
http://dx.doi.org/10.1016/j.wear.2017.08.013
http://dx.doi.org/10.1016/j.wear.2017.08.013


 1 

Effect of cathodic hydrogen charging on the wear behavior of 5754 

Al alloy 

E.P. Georgiou*
(1,2)

, V.P. Cevallos
(1)

, T. Van der Donck
(1)

, D. Drees
(2)

, J. 

Meersschaut
(3)

, C.N. Panagopoulos
(4)

, J.-P. Celis
(1,2)

 

(1) K.U.Leuven, Dept. Materials Engineering (MTM), Kasteelpark Arenberg 44, B-3001, Leuven, 

Belgium 

(2) Falex Tribology N.V., Wingepark 23B, B3110, Rotselaar, Belgium 

(3) IMEC, Kapeldreef 75, Leuven 3001, Belgium 

(4) Laboratory of Physical Metallurgy, National Technical University of Athens, Zografos, 15780 

Athens, Greece 

Abstract  

This research work is focused on investigating the effect of hydrogen uptake 

on the structural and tribological properties of 5754 Al alloy. The aim is to understand 

the synergism between hydrogen uptake and wear. In particular, hydrogen was 

incorporated into the surface via galvanostatic polarization in a 3 M HCl aqueous 

solution. The incorporation of hydrogen into the surface layers of that alloy and for 

the selected charging conditions, led to blistering. Aluminum hydrides were not 

detected by X-ray diffraction in the hydrogen charged samples, but the hydrogen 

content in the surface layers was quantified by elastic recoil detection analysis. A 

hardening of surface layers after hydrogen incorporation was observed. The sliding 

wear resistance of that alloy against an alumina countermaterial was found to vary 

considerably, depending on the hydrogen charging conditions, the synergetic effect 

between hydrogen charging and friction, and the formation of a tribolayer at the 

contacting interface.         
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