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There Is a serious need for protection coatings for various machinery, especially equipment
operating In harsh conditions such as marine environment. Due to Its outstanding properties, CrN IS
widely used as a protective coating. However, It 1s not suitable for usage in the extreme conditions

due to Its high friction coefficient. A number of studies indicate that implementation of Si in the
CrN complex can significantly improve its performance. As several studies have shown, CrSIN
coating 1s comprised of two phases, where the nanocrystalline CrN 1s embedded In Si3N4
amorphous matrix.

In order to get Insight Into structural
stability of the possible phases
existing In this system, we have

performed global explorations of the

energy landscape of the bulk CrSIN
using simulated annealing with an
empirical potential [1,2].

Since previous experimental
studies report only CrSiN In thin
films, within this study, we
present the first investigation of
the bulk CrSIN max phases.

CrsSi
Experimental structures taken from the
Inorganic Structure Database (ICSD).

This was followed by local
optimization on ab Initio level, with
calculations performed with density
functional theory (DFT) using LDA

and GGA functional. As a result a

number of low symmetry structure

candidates have been found In the
Cr,SIN, compound.

Space group and Cell parameters
modification 5 b B = 5 :
Tvpe I P-1(2) 7.10944 | 2.74470 | 6.96370 | 91.5234 | 62.9097 00.3035
f;:)g 2 P2] '.,:';-;‘ (11) | 4.68287 | 2.72831 | 8.18486 | 90.0000 | 100.3112 | 90.0000
Type 3 Cc (9) 133716 | 8.05952 | 7.16643 | 90.0000 | 103.8050 | 90.0000
Type 2 P21/m Tvpe 4 P-1 (2) 7.13312 | 7.03537 | 2.73592 | 91.0003 | 90.0901 | 117.9195

As earlier studies have shown outstanding properties of CrSIN coatings, It Is of crucial Importance
to further Iinvestigate this ternary system in order to determine the properties of these newly
discovered phases, and possibilities for industrial and technological applications.
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