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PROBLEMS OF DEVELOPMENT OF POWER PLANTS FOR MICRO FLYING VEHICLE

Surikov E.V. (Central Institute of Aviation Motors named after P.l. Baranov, Moscow, Russian Federation)

The current state of works on creation of power plants for micro flying vehicle of the three selected subclasses
was considered. Problems and peculiarities of the implemented approaches to development of power plants depending
on the purpose and zone of operation of the micro flying vehicle were identified. The directions of works,
physicotechnical problems of development and trends in the development of power plants were shown.

BaxxHbIM U nepcrneKTUBHBIM HANPABIICHU-
€M pa3BUTUA POOOTOTEXHHUKH SIBIISIETCS pa3pa-
00TKa MUKPOOECTIMIIOTHBIX JICTATEIbHBIX afma-
paroB (MBIIJIA), BBINOJHEHHBIX C HCIOJB30-
BAHHEM TEXHOJIOTUN MHUKPOAIJICKTPOHHBIX U Me-
xannueckux cucteM (MOMCO).

CKpBITHOCTB, HEYSI3BUMOCTh U CIELUAJIb-
Hast HanpaBieHHocTs MBITJIA (MoHHTOpUHT M
pas3Bejika TPYTHOJOCTYIHBIX OOBEKTOB) BBI3bI-
BaeT 0COOBIN MHTEPEC Y PA3ITUYHBIX BEOMCTB.

Ecim B KkadectBe KpuTepusi NPUHATh
B3JIETHYIO Maccy, To cBepxy, ans MBIUIA, ona
orpanudrBaercs BenuunHoi ~ 250r. [Tonb3ysce
JAHHBIM KPUTEPHEM, Ha OCHOBE XapaKTEPHBIX
MPU3HAKOB MX MOYKHO OTHECTH K TpEM MOJ-
knaccam. [lepBbIif u3 HUX, cTaproBas macca 50 -
250 r, Hanbonee MHOTO3HAUUTENBHBIN U HIHPO-
KO paspabarbiBaeMblil. TpeOyemble TaKTHKO-
TEXHUYECKUE XaPAKTEPUCTHKH (NalIbHOCTh |
BbIcoTa mousiéra - 60-120 km u mo 100 M, coor-
BETCTBCHHO) OTIPENICIISIOT UCIIOJIb30BaHUE (DUK-
CUPOBAHHOTO KpbLJa, OJTHOKPATHOCTh MpPUMEHE-
HUS U OTCYTCTBUE TpeOOBaHUN K OCYILECTBIIE-
HUIO MOCAJIKH.

Peanpno neratomue MBIUIA ganHOTO
MOJIKJIACCa UCIIOJB3YIOT 3JIEKTPOBUTATENH, 10~
Ty4aronye MUTaHue OT MUKpobOaTapel W aKky-
MynsaTOpoB. OcoOoe BHUMAaHKE 3/1€Ch YIENIeTCs
pa3paboTKe ¥ COBEPIICHCTBOBAHHUIO YHEPTOTpeE-
oOpa3zoBaTeneil, UCMONB3YIOMINX BO3AyX. K HUM
OTHOCSITCS. MUKPOTYPOOPEAKTUBHBIC JIBUTATEIH
(Mukpo-TPJI), MUKpOpakeTHOTYpOMHHBIE IBH-
rareiau (Mukpo-PT/I), nopiiHeBsie U POTOPHBIC
MUKPOJIBUTATENI BHYTPEHHOT'O CropaHusi (MUK-
po-ZIBC), mynscupyromue MHKPOBO3IYIIHOPE-
akTuBHBIEe aBuratenu (Mukpo-ITlyBPJl), mukpo-
ANIEKTPOTr€HEepaToOpbl C KaTAIMTHUYECKOW Kame-
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poil cropanusi U, HAaKOHEl, TOIJIMBHBIE MHUKPO-
aneMeHThI (MUKpO-TD).

Bropoit  Gomee  nérkumii  moakiacc
MBIIA, co craptoBoit maccoit 3 - 50 r, mpen-
MoJIaraeTcs UCIOb30BaTh B YCIOBHUIX ypOaHH-
3UPOBAHHON Cpe/ibl, BHYTPU 3/1aHUM, KOJIOALIEB,
MOA3EeMHBIX KOMMyHHMKauuid. Otu  MBIUIA
JIOJDKHBI  00JIaJIaTh JIOCTaTOYHO BBICOKOM Ma-
HEBPEHHOCTBHIO, BU3yaJbHOM HE3aMETHOCTBHIO C
JIOCTaTOYHO OJHM3KOTO PACCTOSIHUSA, UMETh pe-
UMbl BUCEHHUS U MOCAIKU, YTO MPEANOJaraet
MPEANOYTUTENBHOCTh MNPUMEHEHUSI BEPTOJIET-
HBIX CXEM, MHUKPOMEXAHMUYECKUX JIETAIOUIUX
HacekoMbix (MMJIH).

B nannom noaknacce MBIIIA npennona-
raeTrcsl HCHOJIb30BAHUE HCKIIOUUTEIBLHO DIIEK-
TPUYECKUX JIBUTATENIeH, MUTAEMBIX OT JJIEKTPO-
Oarapeil U akKKymynasTopoB. Bo3moxkHOCTH BO-
300HOBIICHUS] PHEPTUU 3]I€Ch CBS3BIBAIOTCS HC-
KJIFOUUTEILHO C COBEPIIICHCTBOBAHUEM COJIHEY-
HBIX JHEPronpeoOpa3oBaTeie WM HCIIOJIb30-
BaHMEM MCTOYHHUKOB HSHEPTHMH Ha OCHOBE pa-
JMOU30TOIHBIX BEIIECTB.

Haxonenr HauOoliee NErkuil Ioakiacc, ¢
B31€THOM Maccoi 0,1 - 3 1, mpeACTaBIsAIOT CBO-
00IHO-TIapsIIIre, ¢ BO3MOKHOW KPaTKOBPEMECH-
HOM KOppeKLueH, CEHCOPHO-KOMMYHUKAIIMOH-
HbI€, MUKPOMUHHATIOPHBIE, MPAKTUYECKH BU3Y-
aJbHO He3aMETHBhlE aBTOHOMHBIE JTaTYHKH
(«ymHas meLIB»). XapakTepHOW 0COOEHHOCTHIO
SBIISIETCS MCIOIb30BaHNE OOJIBIION COBOKYITHO-
CTH MHKpoAaTyukoB. K mpumepy, B Buae uc-
KYCCTBEHHOTO oO0Jyiaka 3a CuéT paclbUICHUS B
aTMoc(epe U MEJUICHHOTO OCEJIaHus Ha 3eMITIO.
B03MOXXHOCTh KPaTKOBPEMEHHOW KOPPEKITMH
CBSI3BIBACTCS C HMCIIOJIb30BAaHUEM MaTPHIIBl WM
OTJCIIbHBIX MUKPOPAKETHBIX TBEPIOTOIIIIUBHBIX
neurarenei. JInkBumpanuu neduiuTa dHEprope-



CYpCOB OCYLIECTBIISIETCA IYTEM NOJNUTKU 32
cuéT mnpeoOpa3oBaHHUS COJHEYHOU HHEPruw,
SHEPIruH, PaclIpOCTPAHIEMON B IPOCTPAHCTBE
CTaHHHeﬁ Ha6JIIOI[CHI/ISI, W HAKOIIIICHUA 3JICK-
TPOSHCPIUU 3a CcuéT TPCHUA NpU ABUXKXCHHU B
BO3YLLIHOM IIPOCTPAHCTBE.

K ocHOBHBIM mpobiemMaM cO31aHUsI SHEpP-
rorpeoOpasoBareieil ¢ UCIOIB30BAHUEM OKpY-
KAIOIIET0 BO3JyXa B KadecTBe pabodero Tena
clieJlyeT OTHEeCTH (PU3NUYECKUE, KOTOPHIE BbI3Ba-
HBI MaJILIMU pa3MepaMu 00beKTOB. Benenctaue
9TOI'0 B€CbMa CYHICCTBCHHBIMHU SABJIAIOTCS TICPC-
TOKHM TCIJIa IO KOHCTPYKIHHU, TCIIJIOBBIC ITOTC-
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pH, 3acopeHHe pabouyux TPaKTOB, TEIUIOBOE
pacupeHue pasHOPOAHBIX MaTepUajoB, HAJIU-
Yyhe BSA3KUX IPUCTEHOYHBIX 30H Y CTEHOK,
CJI0)KHOCTh MCHOJIb30BaHUS KUAKUX TOPIOYUX
0e3 X MpeIBapUTEIbHOM ra3upuKaImH.

Cpenn apyrux mnpoOjeM MOXKHO BbIJe-
JUTh. KOHIENTYyalbHO-OpPraHU3allMOHHbIE, TeX-
HUYECKUE, TICUXOJIOTUYECKHE, M COIHAJIbHO-
HKOHOMHUYECKHE.

HauOosiee yaauHbIM, ¢ TOUKH 3peHHs 3¢-
(EeKTUBHOCTHU M PEATH3YEeMOCTH SBISIOTCS MHK-
po-TO, mukpo-/IBC n mukpo-I1yBP/I.

O CIIEIIU®UKE PACYETA 1 OBECIIEYEHUSI PABOTOCIIOCOBHOCTH
BBICOKOCKOPOCTHBIX ITIOAIIUITHUKOB KAYEHUA
JIBUT'ATEJEHA JETATEJBHBIX ATIIIAPATOB
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ON THE SPECIFICS OF THE CALCULATION AND ENSURE THE EFFICIENCY OF THE FTE HIGH-
SPEED ROLLING BEARINGS

Danilenko P.A., Silayev B.M. (Samara National Research University, Samara, Russian Federation)

The complexity of aircraft's engines high-speed rolling bearings working conditions inside an environment of
fuel low-viscosity liquids is displayed. Groups of factors, given and arising at work, which are serving bearings per-
formance, are considered. The calculation method of the bearings durability is offered on two performance criteria -
contact fatigue resistance and providing wear resistance of working surfaces.The algorithm for calculating the men-

tioned criteria is given.

DddexTrBHas dKCIUTyaTanus IBUTATENEi
neratenbHbIX annapatoB (JIJIA) oOycrnoBnuBaer
MOTPEOHOCTh TMOBBIIIEHUS TEXHOJIOTUYECKOTO
YPOBHs, pecypca M BBICOKHMX IIOKa3aTellen ux
Haa&KkHOCTH. Cpenu OOBEKTOB TEXHUYECKOTO
COBEPILEHCTBOBaHUS - onopbl kaueHus JJIA,
pelieHre MpoOieMbl TOBBIIICHHS PabdOTOCIIO-
COOHOCTH KOTOPBIX B OOJBIIMHCTBE CIIy4acB
HEoOXoIuMO i 00ecreYeHHs] COBPEMEHHBIX
XapakTepucTuk apurarenei. OgHUM U3 myTel
MOBBIIIEHUST PAOOTOCMOCOOHOCTH BBICOKOCKO-
pocTHbIX onop kauenust [{JIA sBisercs coBep-
IIIEHCTBOBAHHE METOJa pacyéra u BbIOOPA TIIaB-
HOI'O DJIEMEHTA ONOPHI - MOAIUITHUKA KauYCHHUS
c yuéroMm crenupuyeckux YCIOBHI €ro dSKc-
IJTyaTaluH.

CymiecTByrone CTaHJapTHBIE METO/IbI
pacuéra U BbIOOpA MOJITUITHUKOB KauyeHHS Kak
B OTEYECTBEHHBIX, TaK U B 3apyOEKHBIX hupMax

57

HE OTpaXarT OCOOEHHOCTEH OJKCIUTyaTaluu
noAmMnHUKOB KaueHus JJJIA B cpene manoBsas-
KHX TOINIMBHBIX KMIKOCTEH M BIWSHHE Ha UX
paboTOCTIOCOOHOCTh 3JEMEHTOB KOHCTPYKIIHH
OTIOPBI.

Ilenp maHHOW pabOTBI COCTOUT B TOM,
9TOOBI TMOKAa3aTh CJIOXHOCTh YCIOBHI pPaOOTHI
BBICOKOCKOPOCTHBIX ~ MOJIIUITHUKOB  KauyeHUS
JIUTA B cpene ManoBSI3KUX TOIUIMBHBIX >KHIKO-
CTEel U BO3MOYKHOCTH COBEPIICHCTBOBAHMS Me-
TOAMKH pacy€Ta W BhIOOpa UX C yu€TOM BCeX
BO3JICHCTBYIOIIUX TPYMI (HaKTOPOB.

Jns pernrenust mpoOaeMbl POBEIEH aHa-
U3 GYHKIIMOHUPOBAHUS MOIIUITHUKA KadeHUS
B COCTaB€ OIOPBI, B pE3yjbTaTe€ KOTOPOIO BHI-
JIeJIeHbl M PAacCMOTPEHBI CIIEAYIOIIME TPYIIIbI
BO3/ICUCTBYIOIIMX HA MOJLIWIHHUK U OIOpPY B
1e710M (paKTOPOB U Pe3yIbTATOB UX BIMUSHUS Ha
paboTOCIIOCOOHOCTD MOAIIMITHHKA.



