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Applying coatings with amorphous structure on medical tools can improve their biocompatibility behavior.
One of these coatings is Zr-based thin film metal glass coatings. The purpose of this research is to design a
novel seven-component alloy with a Zr-based glass structure and apply it to 316 stainless steel (used for
surgical instruments). Studies show that elements such as copper, silver and even aluminum in this glass
structure create antibacterial properties, Cr increases corrosion resistance, and silica and boron increase the
tendency of the structure to become amorphous. After thermodynamic investigations in predicting the
possibility of amorphous structure and reducing the possibility of forming any crystalline phase in the coating
and calculation of the misfit factor, first an alloy with the chemical composition of
Zr30Cu20Al10Ag10Cr10SitoBriowas designed. The elements were weighed with the required stoichiometric ratio,
and then they were mixed using a mechanical ball mill. Then, using SPS, Spark Plasma Sintering system, a
target with the desired chemical composition was produced. Next, by using the target produced in a Magnetron
Sputtering coating machine, thin layers of the alloy with two different thicknesses were applied on the 316
steel substrate. The investigations carried out indicate the success in obtaining a completely amorphous
structure. In addition to the absence of any crystalline structure, the uniformity of the coating, the homogeneity
of the chemical composition, a very good connection with the substrate are other characteristics of the produced
coating. Therefore, it can be said that its application on biomedical steel tools can increase their
biocompatibility behavior.
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B K 18.12 50.99
OK 3.64 6.93
AIK 1.27 1.44
SiK 2.09 2.26
ZrL 11.38 3.80
AgL 4.23 1.19
CrK 47.30 27.67
CuK 11.96 5.73
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