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yI[O6CTBO CHATHSA U HAJICBAHW, y):[06CTBO TI0JIb30BaHUs OTACIIbHBIMU 3JICMCHTAMU. HpI/IBe)IeHHBIe oKasaresii 00ecIeyu-
BAarOTCs 3a CUHCT BI)I60pa TIaKeTa MaTC€pualIoB U PAITUMOHAIIBHOTO KOHCTPYKTHBHO-TEXHUYICCKOI'O PCIICHUS.
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An important component of sports equipment for extreme kinds of sports, such as mountain climbing is clothes,
which, as a means of protection must satisfy the conditions of operation and requirements and offset the impact of
external and internal factors to ensure high and stable performance of an athlete and his organism as a whole. The
problem today is that the requirements to clothes for mountaineers not installed. In this regard, it was necessary to
develop special requirements, based on the existing requirements to special and sportswear. The aim of this work is the
development of the structure of properties clothes for climbers, corresponding to the required level of quality indicators
at the stages of design work that contributes to the choice of an optimum design solution products. For the formation of
the requirements of the quality indices was performed the analysis of operating conditions, the peculiarities of running
techniques of mountaineering and an assortment of sportswear. As a result of research developed a four-level structure
of indicators of quality, which enables a specific selection of a design decision clothes for extreme sports.
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B padote paccmarpuBaeTcst IOABIKHOE COTPSDKEHHE JieTajlel Kak TpUOOIorHyeckast CHCTeMa, COCTOSIIAs U3 Pasiiid-
HBIX 37eMeHTOB. CBOMCTBA MaTepraa KaX/J0ro eMeHTa (popMUPYIOT arperaTHble CBOHCTBA TPHOOIOTHIECKOH CHCTEMBI B
resoM. Ha rpanune pasnena TpyIuxcsi TOBepXHOCTEH MPOSIBIIAIOTCS CBOMCTBA, XapaKTEePHbIE TOIBKO IS COMPSTraeMbIX Ma-
TEepUAIoB, KOTOPEIE ()OPMHUPYIOT IIaBHBIE XapPaKTePUCTUKH TPHOOTEXHUIECKON CHCTEMBI — H3HOCOCTOHKOCTh M aHTU(DPUK-
IIMOHHOCTh. BBICOKasi H3HOCOCTOWKOCTH MOBEPXHOCTHBIX CIIOEB B 3aKPBITHIX TPHOOTEXHUYECKHX CHCTEMaX JOCTHIaeTCst
TIPH YCIIOBUH YBEIUUYEHHUS IIPOYHOCTH MaTeprala BITyOb JIeTaln, HOCTOSHCTBO KOTOPOTO TPYIHO OOECIIEUHTh B TIpoIiecce
SKCIUTyaTalUy, a TAKKe HAJIMYMEM CMa304HOIo Marepualia, HOJBEPKEHHOIO BO3ICHCTBHIO OKpY»Karolel cpenpl. PaccMo-
TpPEHHE OCBEIIAeMOTO BOIIPOCA TTOKA3IBALT, YTO M3HOCOCTOMKOCTD 3aKPBITHIX COMPSHKEHMIA, paOOTAIOMINX B Cpeie CMa30u-
HOTO MaTtepyalia, 3aBUCHT OT PEKHMa CMa3bIBaHHsI, arperaTHbIX CBOMCTB CUCTEMBI U HH/IMBH/IyaJIbHBIX CBOICTB 2JIEMEHTOB.
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In the article is considered movable joint as tribological system, which is consist of different elements. Material
properties of each element are generated aggregate properties of tribological system generally. Properties come
out on interacting surfaces border’s which are typical only for it and which are generated tribological system main
characteristics — durability and antifriction. High durability of surfaces layers in closed tribological systems is achieved
on condition of hardness increasing inside material, which stability is difficulty to provide within exploitation, and also
lubricant exposed to environment. Article consideration show that durability of closed tribological joints worked with
lubricant depend on lubricant mode, system’s aggregate properties and element’s individual properties.

OINPEJIEJIEHUE YCJIOBUI MOJEJIMPOBAHUS TPUBOTEXHUYECKHUX IMTPOIIECCOB
CONPSI)KEHUS TUITA «BAJI - BTYJIKA» HA MAIIMHE TPEHUSI CMT-1
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B crarbe onpenensoTcsi OCHOBHBIE TapaMeTPhl TPHOOTEXHIYECKOTO MPOIIEcca B CONPSHKEHUN «IIOPIIHEBOH Maser]
— BTYJIKa», Ha OCHOBAaHHH KOTOPBIX POBOJSTCS TaO0paTOpHBIE HCIIBITaHMs Ha MammHe Tpenwss CMT-1. [ unenTnano-
CTH IIPOLIECCOB B PEaTbHOM CONPSHKEHUH U MOASIHPYEMOi ITape Oy/leT J0CTaTOYHBIM COONIONEHNE PEaTbHBIX TEMIIEPATYP
1 KOHTYPHBIX JaBICHUI B TpHOOKOHTAKTe. [Ipy M3BECTHBIX JTaHHBIX — KOA((QHIIHEHTe TPEHNUS IIPU TPAHIIHOM PEXUMe
CMa3bIBaHUS U TEMIIEPAType MTOBEPXHOCTH TPEHUS BBINIEYKa3aHHOTO COMPSIKEHUS, IPOM3BOAUTCS PacueT: KPUTUIECKOI
Harpy3Ky, 00ecIIeurBaroIiel BEpXHHI IPeIelT TEMIIEpaTypHOTO PEKIMa B CONIPSHKEHHIHN; CPEHENH CKOPOCTH CKOJIBKEHHS
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TMOPIIHEBOI'O ITajiblia OTHOCUTEIIBHO BTYJIKH BerHeﬁ TOJIOBKHM LIaTyHa, ONPEACIIA0TCA paMKH HpPIKJ'[a)ILIBaeMOfI CHJIbI
MPHUKATHA KOJIOAKHU K IMOBEPXHOCTU POJIMKA, OFpaHPI‘ICHHOﬁ BO3MOXXHOCTSMU MalllMHbI TPEHUA U UACHTUIHOCTBIO TEM-
MEPATYyPHBIX PEKMUMOB; PACCUUTAHBI TCOMETPHUYCCKUE IMMApaMETPhI KOJIOAKW Ha OCHOBAHWU IIOIIAIA ITATHA KOHTAKTA.
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In the article are defined main parameters of tribological process within «shaft - huby joint, based on which are
implemented laboratory experiments on friction machine CMT-1. For process identity in real joint and simulated joint
will be enough temperature and pressure keeping in tribological contact. With known data — friction coefficient for
boundary mode lubrication and friction surface temperature of mentioned joint, there were calculated: critical force,
which is provide upper joint temperature limit; average sliding velocity piston’s shaft about upper crank head hub; are
defined scope of pad to roll surface applied force, which is limited by friction machine capabilities and temperature
modes identity; are calculated pad geometric parameters based on friction square.
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B crarbe npezicTaBieHbl BapHaHTBI CO3AHHBIX M pa3padaThbIBAEMBIX BO3IYXOHE3aBHCHUMBIX SHEPTETHUYECKNX YCTAHOBOK
(airindependentpower /AIP) monBomHbIX 010K. [I0Ka3aHB! OPHEHTHPOBOYHBIE TPAHHMIIBI HCTIONB30BAHMS U IIPUMEPBI peaTH3aIiH
BO3JTyXOHE3aBHCHMbIX SHEPTETHUECKHX YCTAHOBOK IOIBOJHBIX JIOZOK HA OCHOBE TEIUIOBBIX IBUTATEINCH (JIBUTaTeliel BHyTpeHHe-
TO CTOpaHHs, ABHTaTeNei ¢ BHEITHUM MOIBOJIOM TETUIOTHL, TAPOTyPOHUHHBIE U Ta30TYpOHHHBIE SJHEPTeTHYECKUE YCTAHOBKH), TIPSt
MOTO MPeoOPa30BaHMs XMMUUIECKOH SHepriH ToruBa B aekrpudeckyto (Polymer Electrolyte (or Proton Exchange Membrane)
Fuel cells, Solid Oxide Fuel Cells, pedopMuHT yriieBOIopoIHOTO TOILIHBA € MOyYeHHEM BOIOPOZIA), aKKyMYIISITOPHBIX Oarapeit
BBICOKOH €MKOCTH, BEICOKOMETAJLTH3UPOBAHHOIO TOILIMBA M «TEPMUTHBIX CMecei». YKazaHbl PUMEPbI peaTi3aliy PasInaHbIX
TEXHOJIOT il B MOIBOZTHOM KOPaOJIeCTPOCHNHN 1 KOMITAHUH, TIPOBOISIIME HAYYHO-HCCIIEA0BATENBCKHE PAOOTHI MO CO3AHHIO JIaH-
HBIX TeXHONOTHit. [TprBe/IeHbI OCHOBHBIE 0COOCHHOCTH PabOThI SHEPrOyCTAHOBOK, MX JOCTOMHCTBA U HEIOCTATKH.
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Options of the created and developed airindependent power installations (airindependent power/AIP) of submarines are
presented inarticle. Approximate borders of use and examples of realization of airindependent power installations of submarines
on the basis of thermal engines (internal combustion engines, engines with an external supply of warmth, paroturbinny and
gas-turbine power installations), direct transformation of chemical energy of fuel in electric (Polymer Electrolyte (or Proton
Exchange Membrane) of Fuel cells, Solid Oxide Fuel Cells, a reforming of hydrocarbonic fuel with receiving hydrogen),
storage batteries of the high capacity, the high-metallized fuel and «thermite mixes» are shown. Examples of realization of
various technologies in underwater shipbuilding and the companies which are carrying out research works on creation of
these technologies are specified. The main features of work of power installations their merits and demerits are given.
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W3naraercst MeTo KOMITBIOTEPHOM TUarHOCTUKY MIIEMHYECKOH OOJIE3HH cepiia Ha OCHOBE IPHONIMKEHHST H30JMHAH U
HIeHTH(UKAIINN TOYEK j B mporecce 00padoTku nekrpokaparorpamm (IKI) B mmdpoBom dopmare. TTomxon k mporpamMmHOi
WICHTH(UKALMH JIMarHOCTUYIECKHX TIPU3HAKOB OCHOBAH HA BBIIEJICHUH JKCTpeMaIbHBIX ieMeHToB DKI mpu nomorm anro-
pur™Ma coptupoBki. [Iponiece 0bpadotku DKI™ mporcxoaut ¢ pasoueHHeM aHATM3UPYEMOTO OTBEICHHS KapMOTPaMMBbI Ha MH-
TepBaibl R-R. [pencrapieHb criocoObl MPOrpaMMHOTO TPUOTHIKEHHST H30JIMHHHI C TIOMOIIBIO HICHTH(DHKAIMH SKTPEMATBHBIX
0COOCHHOCTEH! 1 yITIOB HAKJIOHA KacarelbHbIX K rpaduky DKI. B mporiecce MarHOCTHKN BBITIOIHACTCS aBTOMATHYECKOE OIIpe-
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