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Thin films and coatings are used in various fields of technology, from microelectronics and optics to
protective coatings from multiple influences. Optimization of the deposition processes and determination of
coating destruction mechanisms are based on studies of the microstructure and chemical composition using
electron microscopy, X-ray diffraction analysis and photoelectron spectroscopy [1]. However, in this case, in
addition to technical problems associated with the deposition of a large humber of layers, methodological
problems also arise in-depth profiling due to physical and instrumental artefacts that accompany ion
sputtering of ultrathin and thin multilayer coatings [2]. Thin-film analysis by depth profiling methods is
based on surface erosion as a result of bombardment by particles with different energies, and the substance is
continuously removed depending on the bombardment time. One of these methods is GD-OES [3].

This work aimed to model the dependence of the distribution profiles of the intensities of the elements,
taking into account the non-uniformity of spraying.

The multilayer CrN/ZrN coating was deposited by magnetron sputtering onto a stainless steel substrate.
The total thickness of the resulting coating was 17-18 microns. To analyse the chemical composition of the
coatings and the distribution of the layers, a GD-Profiler 2 glow discharge spectrometer was used. When
adjusting the profiles of the distribution of intensities of the luminescence of the elements, an exponential
dependence was used. Auger spectroscopy was used to analyze the coatings quantitatively.
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Fig.1. Distribution profiles of elements: a - initial profile, b - distribution profile corrected and recalculated to atomic concentrations.

As a result of this work, the possibility of eliminating from physical and instrumental artefacts was
shown, the initial spectrum was corrected after taking into account the spraying unevenness. The
luminescence intensities of the elements in atomic concentrations were also recounted to understand the
guantitative chemical composition of the resulting CrN/ZrN coating.
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