MOCKOBCKOI'O
rOCYAAPCTBEHHOIO
TEXHUYECKOI'O
YHUBEPCUTETA
umenu H.D. BaymaHa

A ERAH DN

OF THE BAUMAN
MOSCOW STATE
TECHNICAL
UNIVERSITY

)

2(107) 2016

Mapt — anpeib
Cepus “MammHocTpoeHue”

Mach — April
Series Mechanical Engineering

{20107 2016~

Scientific-theoretical and applied-science
journal

Published since 1990
Issued every two months

Hay4Ho-TeopeTnuyeckuii M NPUKJIATHON
JKypHAJ

H3paercs ¢ 1990r.
Buvixooum ooun pasz 6 dsa mecaya

Kypuan «Becmnuxk MI'TY um. H.D. baymana. Cepusa «Mawunocmpoenue» 6xooum 6
Ilepeuens peyenzupyemvlx HaAYUHbLIX U3OAHUIL, 8 KOMOPBIX 00INHCHBL ObIMb ONYOIUKO-
6aHbl OCHOGHbBIE HAYYHDBIE PE3YIbHANbL OUCCEPMAYUTL HA COUCKAHUE YUEeHOIl Cnienenu
Kanouoama HAayK, Ha COUCKAHUe yueHOll CmeneHu 00Kmopa HayK, chopmupoeannvlii ¢
coomeemcmeuu ¢ npuxazom Munoopuayku Poccuu om 25 utonsn 2014 2. Ne 793 (¢ uzme-
HeHuamu, enecennvimu npuxkazom Munoopunayku Poccuu om 3 uwna 2015 2. Ne 560).
Kypnan exniouen ¢ cucmemy PHHII, UlrichsWeb Global Serials Directory, Russian
Science Citation Index (Web of Science), Chemical Abstracts

COIAEPKAHUE

Ha3zemHble KOMILIEKCHI, CTAPTOBOE 000PYI0BaHM e, IKCILTyaTAIUSA
JeTareJbHbIX allaparos
Anexcanapos A.A., bapmun U.B., Kynuc WU.J., Yyryukos B.B.
OCOOEHHOCTH CO3IaHUSl W Pa3BUTHS KPHUOTEHHBIX CHCTEM PpaKETHO-
KOCMHYECKUX CTAPTOBBIX KOMIUIEKCOB “COr03” ..........coovenn... 7

HpO‘lHOCTb U TCIVIOBLIC PEKUMBI JIETATCJIBHBIX allllapaToB

Cynomonn I1.J., lllabanoB B.A., IlnaronoB K.A., KacbkoB C.U.
HccnenoBanue TEIUIOBOTO COCTOSHHS MaJIOro KOCMHYECKOTo ammapara 28

KOHTpOJIb H UCNBITAHUE JIETATCJIBbHBIX AllIIAPaTOB U UX CUCTEM

Enucees B.H., ToBcTonor B.A., boposkosa T.B., IlaBaosa S1.M.
TepMOCTOHKOCTH 000JIOYEK Ta30pa3psAOHBIX TpPyOUaThIX BOIOOXJIA-
KAACMbIX HUCTOYHUKOB HU3JTYUYCHUA IIPU HCCTAIMOHAPHOM PCKUME
PAOOTBL . . o ettt e ettt e e e e e 45

TenJioBble, 31eKTPOPAKETHbIE IBUTATEIH U IHEPTrOyCTAHOBKH
JieTaTeJIbHbIX aNnapaToB

MocosioB C.B., CuanepoB J.A. AHanu3 ocoOeHHOCTeH pabodero
nporecca B kamepax cropanus JKPJl co cTpyiHO-IIEHTPOOCKHBIMU U
IEHTPOOCIKHO-TICHTPOOCIKHBIMHE (DOPCYHKAMH . . o o oovvvveeeeennns.. 60



Ky3nenor A.B., Mensenknii C.B., UBamoB A.U., 3ejqennos B.B.,
BrikoB H.B. DxcrnepuMeHTanbHbIE HCClIeoBaHUsl mporecca (yHK-
OUOHUPOBAaHHUSA IUIGHOYHBIX (OPCYHOK C TrasuduKanueid IUIeHKH
FKUATKOCTH « « o v o e e e e e e e e e e e e e e e e e e e e 72

JluHaMHKa, IPOYHOCTH MALLIMH, NPUOOPOB H aNNmaparypbl

I'yces A.C., T'puropseB IO.B., CrapoayoueBa C.A., dommu-
yépa B.®. CiryuaiiHbie koJeOaHus CTEPKHEH, YaCTUIHO MOTPYKEHHBIX
B IKHIIKOCTD .« « v et ete et et e e e et e et e e et et e 81

I'ne3ounos B.A., Pycckux C.B. [Imxenne abCONIOTHO KECTKOM TBYX-
OCHOM TENEKKH C YIPYTHM TEIIOM TI0 TBYXPEITbCOBOMY KPHUBOJIMHEH-
12 (01 70 (03 (01 = 93

MalIII/IHOBe)IeHI/Ie, CUCTEMBI IPUBOAOB M JA€TAJIU MAIIHH

Tumodeen I'A., bap6amos H.H., [Iln6poBckuii A.H. IIpoektupona-
HUE MEXaHH3Ma MPEPBIBUCTOTO JIBWKEHNS Ha 06a3e BOJIHOBOM 3yOuaToit
nepenayy ¢ TeHepaTopoM BOJIH BHYTPEHHETO Je(OPMHUPOBAHUS . . . . . . 113

MeTaJysi0BeieHre M TepMuUYecKkasi 00padoTka
MEeTAJJIOB M CIJIABOB

MyuxoB 10.A., ®am Xour ®y. BrusHue pexUMOB TEPMHUYECKOI
00paboTKH Ha KOPPO3UOHHEIE CBOMCTBA alllOMUHNEBOTO crutaBa B1341 125

Cumonos B.H., YHuukosa M.B., IlaxomoBa C.A. IloBriieHue Kaue-
CTBa XPOMOAJIUTUPOBAHHBIX MOKPBITHH, MOTYYEHHBIX Ta30LUPKYIISLU-
OHHBIM METOIOM . « « + v e e et et et et e e e e e e e e e e e e e e e e e e e 134

CONTENTS

Ground Complexes, Launch Equipment, Flying Vehicle Operation

Aleksandrov A.A., Barmin LV., Kunis I.D., Chugunkov V.V,
Characteristic features of creating and developing cryogenic systems
of space-rocket launch complex “Soyuz” .......................... 7

Strength and Thermal Modes of Flying Vehicles
Sudomoin P.D., Shabanov V.A., Platonov K.A., Kaskov S.I
Research on thermal conditions of a small space vehicle ............ 28

Control and Testing of Flying Vehicles and their Systems

Eliseev V.N., Tovstonog V.A., Borovkova T.V., Pavlova Ya.M.
Thermostability of casings of gas-discharge tubular water-cooled
radiation sources in nonstationary stat€ ....................oiui.... 45

Thermal, Electric Jet Engines and Power Plants of Flying Vehicles

Mosolov S.V., Sidlerov D.A. Analysis of the characteristic features of
operational process in liquid rocket engine combustion chamber with
jet-centrifugal and centrifugal-centrifugal injectors.................. 60



Kuznetsov A.V., Medvetskiy S.V., Ivashov A.l., Zelentsov V.V.,

Bykov N.V. Experimental studies of film nozzles functioning process

with the liquid film gasification ............. ... ... .. ... L 72
Dynamics and Strength of Machines, Instruments, and Equipment

Gusev A.S., Grigoryev Yu.V., Starodubtseva S.A., Fomicheva V.F.
Random vibration of columns partly submerged in liquid............ 81

Gnezdilov V.A., Russkikh S.V. The motion of an absolutely rigid
biaxial trolley with an elastic body along a double rail curvilinear track 93
Machine Science, Drive Systems, and Machine Components

Timofeev G.A., Barbashov N.N., Tsibrovskiy A.N. Designing the
intermittent motion mechanism on the basis of wave gear with the
internal deformation waves generator.............................. 113

Metal Science, Thermal Processing of Metals and Alloys

Puchkov Yu.A., Pham Hong Phu. Influence of heat treatment mode
on corrosive characteristics of aluminium alloy V1341.............. 125

Simonov V.N., Unchikova M.V., Pakhomova S.A. Quality improve-
ment of chrome-calorizing coatings, obtained with gas-circulating ... 134





