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NANO-2020 was the eight conference in the series of NANO-conferences initiated
by the Institute of Physics of NAS of Ukraine in 2012 in the framework of FP7
Nanotwining project. From year to year, they attract more attention and participants. In
2012, the first meeting was held in the format of International Summer School for young
scientists «Nanotechnology: from fundamental research to innovations». The 2013 and
2014 conferences were organized in conjunction with the International Summer Schools
for young scientists under the same title. In 2013, this event was attended by more than
300 scientists, in 2014-2017, 450 scientists took part and in 2018 it gathered above 650
participants. In 2019 conference was attended by more than 700 scientists from Ukraine,
Poland, Italy, Estonia, France, Austria, Germany, Greece, Turkey, USA, Romania,
Moldova, Czech Republic, Taiwan, Lithuania, Egypt, Iran, India, Algeria, Indonesia and
other countries. In 2019 the Organizer Committee has received more than 800 application
forms from about 25 countries of the world.

The NANO-2020 conference brought together leading scientists and young
researchers from many countries of the world. This year its topics were as follows:
Nanobiotechnology for health-care; Nanochemistry and biotechnology; Nanocomposites
and nanomaterials; Nanoobjects microscopy; Nanooptics and photonics; Nanoplasmonics
and surface enhanced spectroscopy; Nanoscale physics; Nanostructured surfaces;
Physico-chemical nanomaterials science.

Website of the Nano-2020 conference: http://nano-conference.iop.kiev.ua
In order to support the formation of the communications between the scientific and

innovation communities the EEN-Ukraine consortium created the networking online
event "Virtual NANO-2020", which was held on 26-29 August 2020 on the platform
https://virtual-nano-2020.b2match.io/



397Session 5. Nanostructured surfaces

Resistance of surface nanocrystalline 
and ultrafine-grained structures to wear and 

cavitation erosion damage

Kyryliv Y. B.1, Kyryliv V. I.2, Tsizh B. R.3,4, Maksymiv O. V.2
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5 Naukova St., Lviv 79060, Ukraine
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30 Chodkiewicza St., Bydgoszcz 85064, Poland, 
4 Stepan Gzhytskyi National University of Veterinary Medicine and 
Biotechnologies Lviv, 50 Pekarska St., Lviv 79010, Ukraine

One of the effective methods for the formation of surface nano- and ultrafine-
grained structures is severe plastic deformation. Among them are mechanical pulse
treatment (MPT) and vibration-centrifugal hardening (VCH). During MPT [1], the
fragmentation of the structure occurs due to the use of high-speed friction energy
of the treated surface and a special metal hardening tool. A nanocrystalline structure
is formed with a high microhardness up to 8-12 GPa and regulated by processing
modes with a depth of up to 500 microns. The VCH [2] compares favorably with
the existing methods of vibration processing by the design of a special cylindrical
reinforcing tool with balls fixed in it around the perimeter. Such conditions increase
contact stresses in the contact zone, deform and fragment the grain structure with
high microhardness (7-9 GPa) and increased depth of the hardened layer to 
5-6 mm. This makes it possible to carry out additional finishing operations for
finishing high precision surfaces. Both techniques form residual compressive
stresses in the surface layers. It was shown that nano- and ultrafine grain surface
structures have a reduced friction coefficient, which is obviously due to a change
in the electronic configuration caused by high compression stresses in the grains.
The influence of treatments on the wear resistance in an oil, oil-abrasive medium
and the resistance to cavitation erosion damage is investigated. Their advantages
are shown in comparison with traditional methods of heat treatment.

1. V. I. Kyryliv, “Surface saturation of steels with carbon during mechanical-pulse treat-
ment,” Materials Science, vol. 35, no. 6, pp. 853–858, 1999.

2. V. Kyryliv, Y. Kyryliv, N. Sas, and V. Dutka “Residual stresses formed by vibration-cen-
trifugal hardening,” Advances in Materials Science and Engineering, vol. 2020, Article ID
5189473, 7 pages, 2020.
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