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THE EFFECT OF TRIBOLOGICALLY FRICTION SURFACES
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Considered modifying nano-sized additives of lubricants used to improve wear resistance of the friction
surfaces of machines and mechanisms.

Losses from friction and wear in developed coustreach 4 — 5 % of national income, and overcoming
the friction absorbs worldwide 20 — 25 % of the rgyeproduced per year [1]. Providing the requiredel of
coefficient of friction, decreasing the wear of tfrction surfaces and preventing clogging of thietion
depends on the nature and properties of the lufdrared its components.

Traditional methods of improving the wear resistaand durability of friction include the use of rial,
vegetable, animal and synthetic lubricants, paftsnagnesium alloys, magnetic traps of wear padictae
magnets impact on grease and others Continuouimprent of the load-speed modes of machine oparatio
exhausted the possibilities of these methods. Ttwerethe scientists face the task of further imyprg the
design of parts and assemblies, methods of maimterend repair.

Currently one of the priorities of improving therahility of the friction surfaces is the developrehlubricants,
realizing the effect of tribomodification. The mfiction of the friction surfaces is mainly duetie introduction in to
lubricants nano-sized additives. These additivesalid insoluble substance with a characterigte af from 0,1 nm to
several tens nm, which support high antifrictiod antiwear properties of the lubricant materighimprocess of friction.

Foreign and domestic scientists developed margreiift compositions based on the minerals of natndbartificial
origin, which received the name geomaodifires cfifin (GMT). Getting on the friction surface alamigh oil or grease, they
initiate the process of formation in friction swda of nano-sized structures with high wear resistand low coefficient of
friction. As a result of application of concentcheispension GMT on the basis of serpentine wéthligpersion of a natural
mineral from 0,01 to 5 micrometer in all mechanisimd devices the wear of friction is reduced or B30 %, the losses due
to friction are reduced 1,5 — 2 times and vibredgtis reduced on 50 — 100 % [2]. This is duédhtoihcrease in the effective
contact area and the formation of the originalciire of the dynamic ultra-thin layer of hydrocartmiains of particles
GMT and wear products of less than one micrometersfliquefied | layer).

On the basis of serpentine and concomitant imgsititie compound for treatment of friction pairss developed. It
includes the fine powder of diamond or stones,raethl-containing additive which is a mixture offipowder of metals,
selected from the metal base and the metals, forangtable system with the base material takendraomber of Cr, Ni,
Mo, Nb, Ti and their alloys [3]. This combinatioh @mponents provides for the formation of strorghynd with the
friction surface of a modified hardened surfaceraf specified composition, and this makes itiplesto achieve a stable
reduction of wear and friction coefficient and imptthe technical parameters of machines and machsiniFor example,
for the pair of friction steel 45 — steel 45, thefaces of which are treated by this compositigrihb following technical and
operational characteristics are characterized:nbkasd 390 — 410 HRC, the coefficient of friction 08,0~ 0,008,
compensation for wear of 1 —3 mm [3].

Modern nano-sized additives also include ultrafiiaenond-graphite powder (UDP-AG). Diamond playsrtie of
abrasive material on the account of which durirggatjion the process of submicrocutting of singlerasiystems takes plays
and that leads to a noticeable increase of thetieéfecontact area of friction pairs. The smaller particle size of the
diamond powder, the more of them get into the efdfdctional contact, and this offers more antiavg@erformance.
Presented in work [4] results show that the intoido of UDP-AG into plastic lubricant CIATIM-20Inkances its anti-
friction properties, allows to reduce the operat@mgperature of the friction on 13 — 15 % and thefficient of sliding
friction on 25 — 32 % (Fig. 1) and to reduce thegtemess of the rubbing surfaces in 1,5 — 2 times.
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Fig. 1. Dependence of the change of friction ce&fit on road friction lubrication CIATIM-201
at a load of 150 N and 250 N (b): 1 — without fill2 — filled with UDP-AG [4]
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UDP-AG in lubricating oil is often used in combiimat with ultra dispersed and other additives. lis th
case, the nature of their interaction and concgatraletermine the properties of lubricants, ad agltechnical
and operational characteristics of treated bydbimpound friction surfaces.

When UDP of iron and UDP-AG are used together thenohd-metal composite is formed on the friction
surface. It combines high hardness (resistanceém)wcladding properties (thickness up to 4 mieten), as well as a
synergistic effect (the coefficient of friction thie stage of break-in does not exceed 0,23 fopdresteel3-steel3) [5].
Investigations of lubricant containing UDP-AG (8;5 %) in combination with fine salt of sulfate Show a 2 time
decrease in the wear rate and the coefficientatibin is decreased by 12 — 15 %. At the same tingeload capacity is
increased by 25 %. In the case of reducing theertwration of UDP-AG friction regime is the samevath usual
lubricants without additives. If the concentratisrgreater than 5 %, the friction passes into biestmode of boundary
friction, combined with an increase in coefficienfriction and wear [6].

The staff of the scientific-production Associatiefltai» developed and conducted a series of indugtsts of
antifriction grease for abrasive materials, whigtilided ultradispersed diamond and molybdenuntidisuAs a result of
application of the lubricant with cluster diamottiuss efficiency of the operation of grinding andrpkaing increases by 10-
25 %, and the purity of the treated surface ir-R3imes, while the ecological conditions of war& improved [7].

At the end of the last century in the UK Neil Goettdeveloped and widely used a special liquid SBK-
on the bases of polytetrafluoroethylene (PTFE),tbet its use was suspended. But even now PTFpast af
many lubricants as a polymeropoulos composition. aAsesult, on the friction surface a thin (about 1
micrometer) structured coating is formed. It pr@d&dncreased adhesion, anti-wear and anti-fricifects. The
efficiency is preparations is determined by theeleof ultradispersed PTFE, dispersion of partidleshe
solvent, the presence of surface-active substafstefactants), reinforcing the mechanical inte@ttiMany
modifications of PTFE (polyflon, algoflon, teflon-idar and others), are also developed. They fawvad
application in automobile and chemical industrkas, also in many other areas.

Currently there is also a large number of lubrisawith dispersed ferromagnets. Transition metadssome
of their intermetallic compounds, such as iron-eickon-cobalt are of practical importance. Magads the most
widely used. It has good adsorption ability witlspect to surfactants, and is also capable of fgraircolloidal
dispersion with high magnetization. Magnetite @astituent of many metalloplastic lubricants. Shaparating layer,
preventing the interaction of parts of frictiorsmch greases, forms particles of metals or metaksong compounds,
filling the microscopic irregularities of frictiosurfaces and thus reducing the amount of contasspre. Such
additives are fine powders of zinc, bronze, coplead and some others with a particle size of 40 micrometer.
Salts of monocarboxylic acids with metals or mptakder which is industrial waste of electrocheméattroplating
processes containing copper and mixed with oleit ae also used. When metalloprotease film is éofrim the
contact zone the accelerated migration of magipetiticles from the volume of lubricant takes platieat reduces
wear, friction torque, and improves anti-wear tesise of friction [8].

Discussed in the article nanoscale additives cgnifgiantly improve the wear resistance of friction
surfaces (70 %), technical and operational perfagean 1,5 — 2 times, reduce the time and imprbeeguality
of their extra earnings, lower the temperature afrking units (up 15 %), noise and vibration, which
significantly contributes to increasing the rellapiand durability of machines and mechanisms.
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