Omnepexaromas  crangaptuzamuss (OC) - »3T0 cranmapTuzanus,
3aKJTFOYAIONIASACS B YCTAHOBJICHWH IIOBBIINICHHBIX 10 OTHOIIEHUIO K YXKE
JOCTUTHYTOMY Ha TPaKTHKE YPOBHIO HOpM, TpeOoBaHWN K OOBEKTam
CTaHAAPTU3AIMH, KOTOPBIC COTJIACHO MPOTHO3aM OyAyT ONTHUMalTbHBIMH B
MocCJIeAyIoIIee TUIaHupyeMoe Bpems [3].

Takum 00pa3oM, MOKHO OTMETHTHh BXKHYIO POJIb CTaHAAPTU3AINHN U
METPOJIOTHM B HAHOTEXHOJIOTHUAX. HexBaTka cTaHIapTOB W 3TajJOHOB
U3PSAHO 3aMeIIsieT pa3BUTHE M pOCT Hayku. M mosToMy KpaiiHe
HEOOXOAMMO, dYTO OBl OOIMHOCTh O3TUX HAYK HE OCTaHABJIMWBAJIACh U
IPOJI0JKaja MporpeccupoBaTh BMECTE.
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Gas-dynamic bearing is a support, in which the cleat and the bearing is
separated by a layer of gas lubrication and the bearing capacity is formed due
to the appearance of small gaps in the zone of high pressure. This pressure
causes the appearance of the resultant lift force, which counterbalances of
cleat mass. The lubricant is air or gas [1].

The application of gas-dynamic bearing is mainly determined by the
features that are typical for natural gas lubrication [2]. The gas has a low
viscosity. Ambient temperature has a little effect on it. Ambient pressure also
has a minimal impact on viscosity. Such stability of gas viscosity and its
small value opens up the possibility of using gas supports in devices, which
operate at high speeds in a wide range of operating temperatures. Also, the
gas bearings may be used in areas of high radioactivity as organic lubricant in
such conditions loses handling properties.
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In addition, the gas-dynamic bearings, unlike of any other, almost have
not restrictions on service life due to lack of wear and tear in the course of
work. Also, it has a good stability [2].

Therefore, the gas-dynamic bearings are widely used in a navigation
instrument-making [1, 2], namely for precision gyroscopic devices.

The main goal of this research is evaluation of the possibility of the
technical realization of the sensor element, which based on the gyro with a
gas-dynamic ball rotor for informational-measuring drilling system [1].

Using this type of suspension in the informational-measurement
system implies that the support will work in rigid mechanical and climatic
conditions. Therefore, theoretical and experimental studies are needed to
evaluate the operability of gas-dynamic bearing in such conditions.

The principal characteristics, the totality of which characterizes the
efficiency, reliability and efficiency of gas-dynamic units are: bearing
capacity, support stiffness, the magnitude of the viscous and dry friction
moments (the last of these is important only in the initial time of launch) [1].

On the characteristics of gas-dynamic bearings, and especially on its
bearing capacity, affects a series of geometric parameters (radius bearing,
clearance, the presence of grooves, etc.) parameters of the gaseous medium
(viscosity, the mean free path of gas molecules, temperature and pressure),
magnetic attraction, which caused by an electric drive, the geometric error of
the contact surfaces, as well as the injection ability of microprofile support,
etc. [3].

The obtainment of the spherical bearings characteristics usually
requires a complex mathematical formulation. Modern software products
allow solving some basic problems of gas dynamics. Among others, the most
suitable for solving this problem are: LS-DYNA, ABAQUS, ANSYS, Flow
Vision and others.

The mathematical model is based on a solving of system equations,
which based on fundamental laws of mass conservation, momentum and
energy. The system closes the initial and boundary conditions, as well as
defining relations. When taking into account the effects, which not accounted
of grouped system equations, in the system introduced special equation
turbulence model and so on.

Ultimately, the resulting synthesized system is a Navier-Stokes
equation, which is the general equation of the laminar flow dynamics of a
Viscous gas.
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MOHUTOPHUHI' POPMHUPOBAHUA HAHOYACTHUIL METAJIJIOB
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Cpenn cmocoOOB TMOMYYEHUST HAHOYACTUIl OOJIBIIYIO 1§0) %1110
00pa3yrT METOJIbI XMMHUYECKOTO CHHTE3a, OCHOBAHHBIE Ha BOCCTAaHOBJICHUU
MOHOB /IO aTOMOB W  MOJIGKYJI B  pacTBOpax, B  YCIOBHSX,
OJIAarONPUSATCTBYIOIIUX TOCICAYIOIICH arperaiuyd aToOMOB M MOJICKYJ ¢
00pa3oBaHUEM HAHOYACTHII.

OnHUM U3 COBPEMEHHBIX METOJOB SIBISICTCSI METOJI OMOXUMHYECKOTO
CHUHTE3a, KOTOPBIM 3aKII04YaeTcsi B BOCCTAHOBJIEHWM HOHOB B OOpaTHBIX
MULIEJUIaX MPUPOJHBIMU OMOJNOrMYecKH akTUBHbIMU BemiectBamu (BAB) ¢
AHTUOKCUJAHTHBIMU CBOMCTBaMHU (OHo(dIaBaHOUIBI, KBEPIIETUH U T.1.). Llenb
paboThI cOCTOsIIa B TOM, YTOOBI MCCIIEIOBaTh BOCCTAHOBUTEIbHBIC CBOMCTBA
MacCJISHBIX W BOJHO-CIIUPTOBBIX OKCTPAKTOB OWOJIOTMYECKH aKTUBHBIX
BCILIECTB U JIOKa3aTh BO3MOXHOCTh HMX NPUMEHEHHUS B OHMOXMMHUYECKOM
CUHTE3€. DTO MO3BOJIUIO OBl MOJTy4YaTh HAHOYACTHIIHI METAJIJIOB B OOJIBIIIAX
(IpaKTUYECKH 3HAYUMBIX) KOJIMYECTBaX, CTAOWIbHBIC HA BO3yXEe B TCUCHHE
JUTITEIBHOTO BPEMEHHM, 4YTO JaBajlo0 Obl BO3MOXHOCTb IPOBOJIUTH
CHUCTEMATHUYCCKHE MCCIICAOBAaHUS HMX CBOMCTB M pa3pabOTKH BapHaHTOB
MIPUMCHCHHUS.

OObeKTaMu MCCIIEeNOBaHUS OBbUTM BOJHO-CIIUPTOBBIE W MACISTHBIC
AKCTPAKTHI TIJIOIOB U CEMSIH O0JICITUXH, KOPHI 1y0a, ModeK Oepe3bl U JTUCTHEB
KpaIiBBI.

138



