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Fabrication and Hydrogen Permeation
Resistance of Dense CrN Coatings

Qingdong Ruan, Paul.K.Chu

Department of Physics, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong Kong, China

Abstract

Hydrogen embrittlement has become a hot research topic due to the rapid development of
hydrogen energy and coating technology is regarded as the most efficient method to mitigate hydrogen

embrittlement. However, the grain gaps in coatings frequently serve as paths for hydrogen permeation thus
decreasing the protecting effects. In this work, ion bombardment is performed during magnetron
sputtering deposition of dense CrN coatings to decrease the formation of grain gaps. The compactness of
the CrN coatings is improved by disrupting the growth of grains using energetic ion bombardment.

Hydrogen permeation tests reveal that the apparent hydrogen diffusion coefficient and hydrogen

permeability of the dense CrN coating 52.6 and 24.1 times less than those of the unprotected substrate. The
tensile test also reveals excellent hydrogen embrittlement resistance compared to the X70 substrate and

conventional coatings.
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Qingdong Ruan, Paul K. Chu
City University of Hong Kong, China

Dear Qingdong Ruan and Paul K. Chu

We are pleased to inform you that, after review (please refer to the attached file), your abstract
identified below has been accepted for Oral Presentation Only by The 11th Asia Conference
on Mechanical and Materials Engineering (ACMME 2023) to be held in Sapporo, Japan
from 8-11 June 2023.

Abstract ID: MS23-6126-A

Title: Fabrication and hydrogen permeation resistance of dense CrN coatings

You are sincerely invited to present your work and communicate with other distinguished
participants at the conference.

For registration details, please refer to the second page of this document.
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