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BukoHaHO MOPIBHJIBHE JOCIHIKEHHS MPHU BiTHOBIIOBAILHOMY HATUIABJICHHI
enexTpogoM 0e3 momudikyrodoi AOMIMKH 1 3 HE. BcTaHoBiIeHO, MmO Tpu HE
ONTUMAJbHIN TEXHONOTT MOAU(]IKYBaHHS YacTKa KUCHIO B MOKPUTTI gocsarae (0,32-
1,04%, o miaTBEpIKYE HU3BKY 3aCBOIOBAHICTH JOMIIIKH. Y pasi 3anp0n0HOBaHo'1'
TEXHOJIOT1i BBEICHHS Moz[Hq)u(aTopa KHCEHb BIJICYTHIA, B TOMY YHCIi 1 HaBKOJO
BKJIIOYeHb. MOro He BHSBHIM i B HOKPHTTI 0e3 Momudikyrouoi momimku. IIlo
CTOCYEThCS BIUTUBY 1HIITMX KOMIIOHEHTIB, TO BOHH 1CTOTHUX BIJXWJIEHb HE BHOCSTb.

Kpim Toro, mepeBaroro KoOMOIHOBAaHOT'O METOJY 3MIIHEHHS MOAM(IKyBaHHIM
MarHiTHOIO CKJIQJOBOIO JIETOHAIIMHOI IIMXTH € 1 KpUCTaji3allis MOKPUTTS B 00J1acTi
nepexigHol 30HU 3 PIBHOMIPHUM pO3MipoM 3epHa - 35 + 40 MKM 1 3MEHIIECHOIO
JOBXUHOIO 30HM TE€PMIYHOTO BILTUBY 110 185 MKM. ¥V BUXIIHOMY MOKPHUTTI PO3MIp
3epHa B MOKPUTTI gocsrae 50 MKM, a 30Ha TepMidHOro BIUMBY - 1000 MKM, 110 Ha
25-30% 1 B 5,4 pa3u BiAMOBIAHO OiibIle, HiXK TPU BBEICHHI JOMIMIKHU. TEXHOIOTISA
0e3 Moau(diKyBaHHS CYNPOBOKYEThCS 1 (HOpMyBaHHSAM Trpy0OOi JE€HIPHUTHOI

CTPYKTYpPH.
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The purpose of nanotechnology is to create nanosystems, nanomaterials,
nanodevices that can have a revolutionary effect on the development of civilization.
Nanotechnology promises great potential for application in the development of new
materials, biotechnology, microelectronics, energy and armaments. Collapsible
vehicle service is a further development of research in this area and is mainly based
on the provisions of nanoscience. Disassembled service means a set of technical and
technological measures aimed at carrying out operations of maintenance and repair
of components and mechanisms without disassembly and assembly operations using
advanced developments in the chemical industry [1-3].

The result of many years of research by scientists is the fact that friction is now
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presented not only as a destructive phenomenon of nature, but also as a creative
process capable of self-organization. This allowed to develop new, previously
unknown methods of technical service of machines, in particular the disassembled
restoration of units and components in the process of their continuous operation. In
the future, research in this area has been further developed, there is and is
successfully developing an independent scientific and technical direction -
disassembled technical service of machines and mechanisms. Disassembled service
may include operations of running-in, diagnostics, prevention, chemical tuning,
cleaning and restoration of both individual friction joints and units, as well as
machines and mechanisms in general [4,5]. Given the lack of funds in the majority of
the population, a certain shortage of available quality fuels and lubricants
maintenance in working order is possible through the use of special maintenance and
maintenance technology and disassembled service technologies, in particular based
on nanoparticles and nanotechnologies.

Known autochemicals for disassembled service of tractor equipment can be
attributed to nanotechnological developments by three main criteria:

* use of nanosized particles in their composition (ultrafine diamonds, metal
powders, polytetrafluoroethylene (PTFE), modified graphite, etc.);

* use of components obtained (produced) using nanotechnologies, such as sol-
gel technologies (conditioners);

 formation on the friction surfaces due to the interaction with the active
components of these drugs protective nanosized (nanostructured) coatings and
structures (ionic metal-cladding additives, conditioners, geomodifiers).

Undoubtedly, all the above properties to some extent are inherent in almost all
repair and restoration of autochemistry, used for disassembled service (restoration) of
vehicles. In some cases, they are crucial in order to be attributed to nanotechnology
drugs, and in others, can be attributed to ancillary (additional) effects. For example,
in all drugs, along with macroparticles can be nanosized particles. It should also be
noted that almost all issues of tribology are related to the study of processes
occurring in the surface layer (interfacial boundary) of the contacting parts.

The simplest nanomaterials of autochemicals or car cosmetics can be
fragments of substances crushed to the nanoscale state or obtained by some other
physical or chemical method, having at least one dimension of a length of not more
than 100 nm and exhibiting qualitatively new properties (physicochemical,
functional, operational, etc.). These can be spherical (multifaceted) particles,
nanofibers (eg, PTFE), montmorillonite plates or serpentine needles.

In reality, the range of analyzed objects is much wider - from atoms and
molecules to their clusters and polymeric organic molecules containing more than
100 atoms and having a size of even more than 1 um in one or two dimensions. It is
fundamentally important that they consist of a small number of atoms, and,
consequently, they already largely show the discrete atomic-molecular structure of
matter, quantum effects, and the energy of the developed surface of nanostructures.

In accordance with the above, currently the nanotechnological preparations of
autochemistry for use as additives and additives to lubricants of tractor equipment
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should include the following developments:

Preparations on the basis of nanodiamonds (Lubrifilm Di-amond Run In,
Fenon Nanodiamond Green Run, etc.). Nanodiamonds that are part of the additives
(diameter 4-6 nm) and cluster carbon structure the oil film, increase its dynamic
strength, act on the crystal lattice of the metal surface, strengthening it, forming new
friction surfaces, reducing ultimate friction and wear (especially at high loads and
shortages of lubricating material). As a result, running-in time is reduced and the
quality of friction joints is optimized, engine performance is improved, fuel and oil
are saved, and the amount of harmful emissions is reduced and engine start-up is
facilitated.

Metal conditioners (Energy release, SMT2, etc.). As a result of tribochemical
reactions (formation, decomposition and reduction in the friction zone of metal
compounds with active product molecules), these conditioners form a protective
boundary layer (20-40 nm). The protective layer acquires plastic and elastic
properties, antifriction qualities and at the same time resistance to high loads.

Reconditioners (Old Chap, Tensai). The drugs are created using sol-gel
technology. Along with the formation on the friction surfaces of the protective layers
further enhance the bearing capacity (strength) of the lubrication film. Polymolecular
system of the drug, which includes nanoscale complexes (clusters) of organic
substances, structures the boundary oil film and increases the adhesion of oil to
metal.

Reducing additives or remetallizants (Return Metal, Renom Engine
NanoGuard, etc.) contain oil-soluble or powdered organometallic compounds.
Implement the tribochemical (“ionic") mechanism of metal plating of friction
surfaces due to the formation (recovery) on the friction surface of the metal
container, nanostructured protective film. Additives contribute to the "treatment” of
nano- and microdefects of friction surfaces and the restoration of their efficiency.

Geomodifiers (Fenom nanotechnology, RVS, etc.). Autochemical preparations
based on minerals of natural and artificial origin (nano- and micro-levels) are called
"geomodifiers”, "geoactivators”, "repair and restoration compounds" (RVS
technology) or "revitalizants". Getting on the friction surface together with the
lubricant or in the composition of the plastic lubricant, initiate the process of
formation on the rubbing surfaces of metal-ceramic nanoscale structure with high
wear resistance and low coefficient of friction.

The use of repair and restoration drugs for disassembled service is determined
by the technical condition of the vehicle. The need for a particular effect or drug is
assessed on the basis of the results of technical diagnostics. According to the results
of the diagnosis, either prophylactic drugs with a "milder" effect or drugs that
provide a more intense effect on the joints and units of the rubbing car are prescribed.
The considered nanopreparations allow: to considerably increase wear resistance of
details; reduce the duration and improve the quality of friction surfaces; effectively
increase abrasion resistance and reduce pitting of contact surfaces in heavily loaded
friction pairs; reduce the temperature of operating units, noise and vibration.

Developments are most effective in the conditions of extreme friction, at high
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loadings and sliding speeds, the raised friction temperature and insufficient greasing
characteristic of the worn out friction connections of equipment with big service life,
on operating modes and at overloads. The formation of stable protective metal films
Is a rather long (gradual) process, so during the tests, as well as during the regular
operation of the equipment, there may be no sharp (sudden) improvement in
performance, but be sure to note their positive dynamics, which improves reliability
and resource of units and units of equipment.
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