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ABSTRACT

Iron-chromium-aluminium-nickel alloys, as well as 316L austenitic stainless steel, have good corrosion behavior and stability at high temperatures. Often prolonged

exposure to temperatures of almost 700⁰C in aggressive environments (eg. in boilers and furnaces, in nuclear installations) can cause problems leading to accelerated

corrosion degradation. For this reason, efforts have been made worldwide to design new alloys to optimize Cr and Al levels. A known solution is to obtain coatings by

forming an outer layer of Al2O3 that can provide excellent resistance to oxidation and corrosion.

Thus, we try to obtain ceramic coatings by electron beam evaporation technique with alloys based on Ni-Cr and Al2O3 on austenitic 316L stainless steel, obtained in

different experimental conditions, which have a very good feasibility in various applications in nuclear industry.

OBJECTIVES

• Obtaining ceramic coatings by electron beam evaporation technique: EB-PVD /  NiCrAlY and Al2O3 layers deposited on austenitic 316L stainless steel support;

• Characterization of materials deposited by EB-PVD:  scanning electron microscopy (SEM) and energy dispersive X-ray analysis (EDX) and scratch test.

EXPERIMENT

316L Austenitic stainless steel supports before electron beam deposition
316L austenitic stainless steel supports after electron beam depositionThe Torr Int. Inc. e-beam evaporation equipment

SEM microanalysis in section on 316L austenitic stainless steel sample 

covered by EB-PVD process with NiCrAlY and Al2O3

Qualitative EDAX analysis on the surface of the sample section - 316L 

stainless steel covered by the EB-PVD process with NiCrAlY and Al2O3
SEM morphological aspect of the deposition surface by the EB-PVD  

process - Al2O3 on stainless steel substrate

CONCLUSIONS
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Sample adhesion test - NiCrAlY bonding layer and Al2O3 layer deposited by the EB-PVD process on 316L 

stainless steel substrate are scratched with NANOVEA ” - identor

Due to their excellent properties, high corrosion resistance, high thermal conductivity, Ni-Cr-based alloys have their industrial use. In our research we studied the

NiCrAlY and Al2O3 materials system deposited on austenitic 316L stainless steel where the electron beam evaporation technique was used. These layers were analyzed

in the laboratory, using modern equipment from a chemical and structural point of view, it the aim of mainly the realization of new coatings used in different applications

in the nuclear industry.
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