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Project motivation.

Conventional metals and alloys perform poorly imgapplications where metal components are suljeote
aggressive environments and mechanical frictiomitimms. In this project, it is proposed to fabtE@ano
structured metal matrix composite coatings usiegtebdeposition and co-deposition techniques obsized
ceramic dispersed phases with metals. Significantproved tribological and corrosion properties desired
from these nanostructured coatings.

Project objectives.

»Making functional nano-structured surfaces by etdgtic deposition of nano-dispersed particles (haagsm
and kinetic of co-deposition process of nanodisggmbhases with metals).

»Obtaining of nanocomposite coatings on support rizdseat optimum parameters for performing the gmec
characterization tests in working environment.

»Characterisation of coating thicknesses, surfacehwogies and composition by SEM-EDX, XRD, adhasio
roughness and micro hardness.

»Characterisation of corrosion, wear — corrosiofibgrorrosion) properties of nanocomposite coatimgs

specific environments.
Results.

In Figure 1 there are presented as summary thétgeshtained in fabrication of functional surfadgselectro-
codeposition process, kinetic and mechanism of panticles codeposition with metallic matrix, chasga
surface morphology by nanoparticles inclusion imickel matrix, structural modification induced by
nanoparticles as well as the increasing corrosgistance by increasing the amount of nanoparticteglating

electrolyte.

Fig.1. Electrochemical fabrication of nanostructured cosife coatings: (A) — Electrochemical equipmentdiectrodeposition and
corrosion studies; (B) — Comparative Electrocheiibpedance Spectroscopy Diagrams (EIS) obtainethfokinetic and mechanism of
nanoparticles codeposition with metallic matrixidgrelectroplatiung process; (C) SEM — EDX surfeloaracterization of nanocomposite
coatings; (D) — X-Ray Diffraction patterns showstguctural modification by nanopatrticles inclusamd (E) — EIS diagrams showing the

effect of nanoparticles concentration into elegtbn corrosion resistance of nanocomposite ogatibtained.

The nanocomposite coatings showed good adherenstaitdess steel support, a coating thickness ft6nto
100 micrometers and about 12 wt % of nano dispefsteabe included into metal matrix with enhanced
properties (nanohardness, corrosion and wear aesistin dry and wet conditions. In the tribocomosi

experiments it was used a solution that simulatesb@m temperature the corrosion environment frdm t



primary circuit of PWRs in order to consider thalrienpact of the coatings obtaindeigure 2 shows a summary

of special characterization of nanocomposite cgatin tribocorrosion system.
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Fig. 2. Characterization of nanocomposite coatings botorrosion conditions: (A) — In —situ Electrochealimeasurements showing the
open circuit potential before, during fretting after stopping the sliding with the better behavioinanocomposite coatings; (B) —
Schematic set-up of tribocorrosion tests for siangbusly measures of electrochemical and mecharacammeters; (c) Tribometer to
impose normal forces and measure the friction aeffts with electrolytic cell containing the tegtsample (coating) and (D) — Specific

friction coefficients diagrams.

Dissemination of the results.
In summary the results were disseminated by ISIBDtpublications, thesis, and presentation torimadonal

symposiums and conferences as follow:
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12 paper presented oral / posteat international / national conferences.

1 PhD Thesis(Dr. ing. Adina lonica PAVLOV),1 Master Thesis(Student — Roman Orte), 2 Bachelor
Thesis Students Bga Bogdan — Sorin, and Chiriac Andrei Mihai) cooedad by prof univ dr Lidia Benea.
Cooperation perspectives.

Taking into account the promising results both pent decided to propose another project in the oalktin
order to continue the collaboration. By continudlatmration it will be create the poll of excellenm the field
of nanostructured functional surfaces obtained lbgte-codeposition of nanosized ceramic disperseakes
with metals, corrosion — tribocorrosion by UDJG-EOES (RO) and CEA Saclay — Ecole Centrale Paf)s (
The international visibility of research teams frdmth countries will increase through publicatiossd
international conferences. The training of Humasougces will improve the research qualities of ypun
researchers and PhD students.
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