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Scanning Kelvin Probe technique to investigate hydrogen uptake under
atmospheric corrosion conditions

During service life, vehicles can be exposed to severe corrosive conditions, particularly in the presence of different salts.
Corrosion of steel and its metallic protective coating can lead to hydrogen uptake into the steel, which can induce
hydrogen embrittlement, particularly in high strength steels. Historically, the permeation method was used to evaluate
the hydrogen flux under cathodic charging conditions in a solution. This method was extended to investigate the
hydrogen permeation under atmospheric corrosion conditions too. The main advantage of the permeation is its capability
to detect and quantify very low hydrogen fluxes. However, the drawback is the absence of lateral resolution, which leads
to an averaging of the hydrogen flux from the process area. One alternative under atmospheric conditions is the use of
the Scanning Kevin Probe (SKP) that shows some lateral resolution. SKP technique is a method allowing to measure the
Volta potential difference between two metallic electrodes (e.g. a sample and the SKP probe, separated by an air gap or
an insulator such as an organic coating). In presence of hydrogen, change in the Volta potential can be observed related
to the distribution of hydrogen close to the steel surface, which depends particularly on microstructure, hydrogen traps
and stress.

The mechanism of hydrogen detection in high strength steel using SKP is detailed based on a combination of SKP and XPS
analyses. Then, the procedure for the calibration of the SKP measurement to quantify the local hydrogen flux is
presented. Some results of hydrogen uptake under atmospheric corrosion conditions are compared to the literature data.

Flavien Vucko has been working at the French Corrosion Institute, subsidiary of RISE Research Institutes of Sweden, since
2013. He is responsible of research activities related to metal/hydrogen interaction, including stress corrosion cracking
and hydrogen embrittlement. He is leading research projects in France and in Sweden in various fields including
automotive, aerospace and energy industries.

All interested colleagues are welcome to this seminar lecture (45 min. presentation followed by discussion).
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