
               ISSN 1727-0219     Âåñòíèê äâèãàòåëåñòðîåíèÿ ¹ 2/2018 – 5 –

ÑÎÄÅÐÆÀÍÈÅ
ÎÁÙÈÅ ÂÎÏÐÎÑÛ ÄÂÈÃÀÒÅËÅÑÒÐÎÅÍÈß

Øåâ÷åíêî Ñ.À., Êîíîõ Â.È., Ìèòèêîâ Þ.À., Ãðèãîðüåâ À.Ë.
ÒÅÐÌÎÄÈÍÀÌÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ ÃÀÇÎÎÁÐÀÇÍÎÃÎ ÐÀÁÎ×ÅÃÎ ÒÅËÀ Â ÀÃÐÅÃÀÒÀÕ 
ÀÂÒÎÌÀÒÈÊÈ ÐÀÊÅÒÍÎÉ ÒÅÕÍÈÊÈ  ......................................................................................................... 9 

Ñàâ÷óê Â.Ï., Áåëîóñîâ Å.Â., Ñàìàðèí À. Å., Ñèìàãèí À.Ô.
ÎÁÅÑÏÅ×ÅÍÈÅ ÍÀÄÅÆÍÎÑÒÈ ÃÎËÎÂÍÛÕ ÏÎÄØÈÏÍÈÊÎÂ ÑÓÄÎÂÛÕ 
ÌÀËÎÎÁÎÐÎÒÍÛÕ ÄÂÈÃÀÒÅËÅÉ, ÐÀÁÎÒÀÞÙÈÕ ÍÀ ÐÅÆÈÌÀÕ 
×ÀÑÒÈ×ÍÛÕ ÍÀÃÐÓÇÎÊ ............................................................................................................................... 21

V.O. Povgorodny, O.S. Budanova
TASK SOLVING ORGANIZATION OF THE INVERSE THERMOELASTICITY PROBLEM 
FOR A RECTANGULAR PLATES .................................................................................................................... 28

Ìèõàéëîâ Í.Ñ., Òîëî÷üÿíö Ã.Ý., Îãëèõ Â.Â., Ìàãäèí Ý.Ê.
ÐÀÑ×ÅÒ ÂÍÓÒÐÈÁÀËËÈÑÒÈ×ÅÑÊÈÕ ÕÀÐÀÊÒÅÐÈÑÒÈÊ ÌÀËÎÃÀÁÀÐÈÒÍÛÕ ÐÄÒÒ ................. 34

Ëîãèíîâ Â.Â., Äìèòðèåâ Ñ.Â., Óêðàèíåö Å.À., Ãëóùåíêî Ï.À.
ÀÍÀËÈÇ ÌÅÒÎÄÎÂ ÓËÓ×ØÅÍÈß ÒÎÏËÈÂÍÎÉ ÝÔÔÅÊÒÈÂÍÎÑÒÈ 
ÌÀÃÈÑÒÐÀËÜÍÎÃÎ ÑÀÌÎËÅÒÀ .................................................................................................................. 42

Êîâàëåíêî À.Í., Áëèøóí Þ.Â.
ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ ÐÀÁÎ×ÅÃÎ ÏÐÎÖÅÑÑÀ Â ÆÐÄÌÒ 
ÒßÃÎÉ 400 Í, ÎÐÃÀÍÈÇÎÂÀÍÍÎÅ ÏÐÈ ÏÎÌÎÙÈ ÃÀÇÎÂÎÉ ÇÀÂÅÑÛ ............................................. 49

Æóëàé Þ.À., Íèêîëàåâ À.Ä., Äçîç Í.À. 
ÎÏÐÅÄÅËÅÍÈÅ ÏÐÎÄÎËÜÍÛÕ ÂÈÁÐÎÓÑÊÎÐÅÍÈÉ ÁÓÐÎÂÎÃÎ ÑÍÀÐßÄÀ Ñ 
ÊÀÂÈÒÀÖÈÎÍÍÛÌ ÃÈÄÐÎÂÈÁÐÀÒÎÐÎÌ ............................................................................................... 55

ªí÷åâ Ñ.Â.
ÄÈÍÀÌ²×ÍÀ ÎÏÒÈÌ²ÇÀÖ²ß ÑÈÑÒÅÌÈ ÀÂÒÎÌÀÒÈ×ÍÎÃÎ ÊÅÐÓÂÀÍÍß ÀÂ²ÀÖ²ÉÍÎÃÎ 
ÃÀÇÎÒÓÐÁ²ÍÍÎÃÎ ÄÂÈÃÓÍÀ ........................................................................................................................ 64

Äóàèññèà Îìàð, Õàäæ Àèññà, Ìèõàéëåíêî Ò.Ï., Ëèñèöà À.Þ., Ïåòóõîâ È.È.
×ÈÑËÅÍÍÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ ÒÅÏËÎÃÈÄÐÀÂËÈ×ÅÑÊÈÕ ÏÐÎÖÅÑÑÎÂ Â ÊÀÌÅÐÅ 
ÏÎÄØÈÏÍÈÊÀ ÃÒÄ ....................................................................................................................................... 70

Ãîëîâèí Ä.Þ., Êóäà Ñ.À., Ëîìñêîé Ä.À.
ÌÀÒÅÌÀÒÈ×ÅÑÊÀß ÌÎÄÅËÜ ÖÈÐÊÓËßÖÈÎÍÍÎÉ ÑÈÑÒÅÌÛ ÇÀÕÎËÀÆÈÂÀÍÈß 
ÊÐÈÎÃÅÍÍÎÉ ÄÂÈÃÀÒÅËÜÍÎÉ ÓÑÒÀÍÎÂÊÈ ......................................................................................... 77

Áèáëèê È.Â.
ÏÐÎÃÍÎÇÈÐÎÂÀÍÈÅ ÓÑÒÀËÎÑÒÍÎÉ ÏÐÎ×ÍÎÑÒÈ ÏÎÂÅÐÕÍÎÑÒÍÎ ÓÏÐÎ×ÍÅÍÍÛÕ 
ÌÀÒÅÐÈÀËÎÂ ÍÀ ÎÑÍÎÂÅ ÍÅÉÐÎÑÅÒÅÂÎÃÎ ÌÎÄÅËÈÐÎÂÀÍÈß .................................................. 82

Íåðóáàññêèé Â.Â
ÈÇ ÏÐÎØËÎÃÎ – Â ÁÓÄÓÙÅÅ. ÎÁ ÈÑÒÎÐÈÈ ÐÀÇÂÈÒÈß ÀÂÈÀÖÈÎÍÍÎÃÎ 
ÄÂÈÃÀÒÅËÅÑÒÐÎÅÍÈß .................................................................................................................................. 87

ÊÎÍÑÒÐÓÊÖÈß È ÏÐÎ×ÍÎÑÒÜ

Áàáåíêî Î.Í., Ïðèáîðà Ò.È.
ÀÍÀËÈÇ ÐÅÇÓËÜÒÀÒÎÂ ÈÑÑËÅÄÎÂÀÍÈß ×ÀÑÒÎÒ È ÔÎÐÌ ÑÎÁÑÒÂÅÍÍÛÕ 
ÊÎËÅÁÀÍÈÉ ÐÀÁÎ×ÅÉ ËÎÏÀÒÊÈ 1 ÑÒÓÏÅÍÈ ÊÍÄ  .........................................................................  91

Ùåðáàêîâ Î.Í., Òêà÷åíêî Ä.À., Óøàêîâ Ñ.Ì., Ïåðåÿñëàâñêèé À.Í., Åôðåìîâ Ñ.Â.
ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ ÒÅÏËÎÂÎÃÎ ÑÎÑÒÎßÍÈß ÑÈËÎÂÎÃÎ 
ÁËÎÊÀ ÃÀÇÎÒÓÐÁÈÍÍÎÃÎ ÃÀÇÎÏÅÐÅÊÀ×ÈÂÀÞÙÅÃÎ ÀÃÐÅÃÀÒÀ Â ÓÑËÎÂÈßÕ 
ÊÎÌÏÐÅÑÑÎÐÍÎÉ ÑÒÀÍÖÈÈ ..................................................................................................................... 99



– 6 –  

Ìîðãàëþê Î. Ë., Ëîÿí À. Â., Òiòîâ Ì. Þ. 
ÎÏÒÈÌIÇÀÖIß ÊÎÍÑÒÐÓÊÖI¯ ÅËÅÊÒÐÎÌÀÃÍIÒÍÎÃÎ ÊËÀÏÀÍÀ ................................................ 108

Àáäóëëàåâ Ï.Ø., Ñàìåäîâ À.Ñ.
Ê ÂÎÏÐÎÑÓ ÏÐÎÔÈËÈÐÎÂÀÍÈß ÐÅÀÊÒÈÂÍÎÃÎ ÑÎÏËÀ ÆÐÄ.......................................................113

Áàäóí Î.Ï.
ÏÐÎÁËÅÌÛ ÈÑÏÎËÜÇÎÂÀÍÈß ÏÎÄØÈÏÍÈÊÎÂ ÑÊÎËÜÆÅÍÈß Â ÊÀ×ÅÑÒÂÅ 
ÎÏÎÐ ÐÎÒÎÐÎÂ ÒÍÀ ÆÐÄ .............................................................................................................................119

Çàéöåâ Á.Ô., Àñàåíîê À.Â., Ïðîòàñîâà Ò.Â., Êëèìåíêî Ä.Â., Àêèìîâ Ä.Â., Ñèðåíêî Â.Í. 
ÄÈÍÀÌÈ×ÅÑÊÎÅ ÍÀÏÐßÆÅÍÍÎ-ÄÅÔÎÐÌÈÐÎÂÀÍÍÎÅ ÑÎÑÒÎßÍÈÅ 
ÊÎÌÏÎÇÈÒÍÎÃÎ ÎÁÒÅÊÀÒÅËß ÏÐÈ ÎÒÄÅËÅÍÈÈ ÎÒ ÐÀÊÅÒÛ .................................................... 129

Ìèõàëü÷èøèí Ð. Â., Ðîæêî Â.È.
ÎÑÎÁÅÍÍÎÑÒÈ ÏÍÅÂÌÎÃÈÄÐÀÂËÈ×ÅÑÊÎÉ ÑÈÑÒÅÌÛ ÏÎÄÀ×È ÏÐÈ 
ÈÑÏÎËÜÇÎÂÀÍÈÈ ÊÐÈÎÃÅÍÍÛÕ ÊÎÌÏÎÍÅÍÒÎÂ ÒÎÏËÈÂÀ «ÊÈÑËÎÐÎÄ-ÌÅÒÀÍ» ............. 136

Íàçàðåíêî Þ.À., Ñòåïàíåíêî Ñ.Ì., Õàð÷åíêî Â.Ã.
ÎÖÅÍÊÀ ÐÅÇÓËÜÒÀÒÈÂÍÎÑÒÈ ÏÐÎÖÅÑÑÀ ÏÐÎÅÊÒÈÐÎÂÀÍÈß ÀÂÈÀÖÈÎÍÍÛÕ 
ÄÂÈÃÀÒÅËÅÉ ....................................................................................................................................................143

Ïîêðîâñêèé Â.Â., Ñèäÿ÷åíêî Â.Ã., Åæîâ Â.Í., Ïåòðèê È.À., Ìèõàéëþòåíêî À. Â.,
Ðîìàíåíêî Þ. Ã.
ÂËÈßÍÈÅ ÝÊÑÏËÓÀÒÀÖÈÎÍÍÛÕ È ÊÎÍÑÒÐÓÊÖÈÎÍÍÛÕ ÔÀÊÒÎÐÎÂ ÍÀ 
ÑÊÎÐÎÑÒÜ ÐÎÑÒÀ ÓÑÒÀËÎÑÒÍÛÕ ÒÐÅÙÈÍ Â ÆÀÐÎÏÐÎ×ÍÎÌ ÍÈÊÅËÅÂÎÌ 
ÑÏËÀÂÅ ÊÎÐÏÓÑÀ ÊÀÌÅÐÛ ÑÃÎÐÀÍÈß ÀÂÈÀÖÈÎÍÍÎÃÎ ÃÒÄ .................................................... 148

Ñåìåíîâ Ê. È., Êîïåéêà À. Ê.
ÃÈÁÐÈÄÍÛÉ ÐÀÊÅÒÍÛÉ ÄÂÈÃÀÒÅËÜ  .................................................................................................. 154

Øàêàëî Ð.Þ., ßêóøåâ Þ.Â., Ðåçíèê Ñ.Á., Áîðèñ Ñ.Á., Ïðèäîðîæíûé Ð.Ï.
ÐÀÇÐÀÁÎÒÊÀ ÎÕËÀÆÄÀÅÌÎÉ ÐÀÁÎ×ÅÉ ËÎÏÀÒÊÈ ÒÂÄ Ñ ÂÍÓÒÐÈÑÒÅÍÎ×ÍÎÉ 
ÑÈÑÒÅÌÎÉ ÎÕËÀÆÄÅÍÈß ........................................................................................................................ 159

Øåðåìåòüåâ À.Â.
ÎÁ Ó×ÅÒÅ ÌÍÎÃÎÊÎÌÏÎÍÅÍÒÍÎÃÎ ÍÀÃÐÓÆÅÍÈß ÏÐÈ ÎÁÅÑÏÅ×ÅÍÈÈ 
ÏÐÎ×ÍÎÑÒÍÎÉ ÍÀÄÅÆÍÎÑÒÈ ÄÅÒÀËÅÉ ÀÂÈÀÖÈÎÍÍÛÕ ÃÒÄ .................................................. 164

ÒÅÕÍÎËÎÃÈß ÏÐÎÈÇÂÎÄÑÒÂÀ È ÐÅÌÎÍÒÀ

Ñîòíèêîâ Â. Ä., Òðåòüÿê Â. Â., Õóäÿêîâ Ñ.Â., Ñàâ÷åíêî Ì.Ô.
ÐÎÇÐÎÁÊÀ ÒÀ ÀÍÀË²Ç  ÊÎÌÏËÅÊÑÍÎ¯ ÄÅÒÀË² ÃÐÓÏÎÂÎÃÎ ÂÈÐÎÁÍÈÖÒÂÀ ..............................170

ÊÎÍÑÒÐÓÊÖÈÎÍÍÛÅ ÌÀÒÅÐÈÀËÛ

Êðàñíèêîâ À.Î., Òîðáà Þ.È., Çàíèí À.Å., Êëèìèê Ð.Ð.
ÏÐÎÂÅÐÊÀ ÈÇÍÎÑÎÑÒÎÉÊÈÕ È ÏÐÈÐÀÁÀÒÛÂÀÅÌÛÕ ÏÎÊÐÛÒÈÉ  ..........................................179

Ôðîëîâ Ã.À., Åâäîêèìåíêî Þ.È., Êèñåëü Â.Ì., Áó÷àêîâ Ñ.Â.
ÐÅÇÓËÜÒÀÒÛ ÈÑÏÛÒÀÍÈÉ ÏÎÊÐÛÒÈÉ ÍÀ ÎÑÍÎÂÅ ÄÈÁÎÐÈÄÀ ÖÈÐÊÎÍÈß
 ÍÀ ÓÃËÅÐÎÄ - ÓÃËÅÐÎÄÍÛÕ ÏÎÄËÎÆÊÀÕ ÄËß ÒÅÏËÎÂÎÉ ÇÀÙÈÒÛ ÈÇÄÅËÈÉ 
ÐÀÊÅÒÍÎ-ÊÎÑÌÈ×ÅÑÊÎÉ ÒÅÕÍÈÊÈ .................................................................................................... 186

Ëûñåíêî Í.À., Êëî÷èõèí Â.Â., Íàóìèê Â.Â.
ÑÒÐÓÊÒÓÐÀ È ÑÂÎÉÑÒÂÀ ÍÈÇÊÎÓÃËÅÐÎÄÈÑÒÛÕ ÍÈÊÅËÅÂÛÕ ÑÏËÀÂÎÂ ÄËß 
ÌÎÍÎÊÐÈÑÒÀËËÈ×ÅÑÊÈÕ ÎÒËÈÂÎÊ ................................................................................................... 196



               ISSN 1727-0219     Âåñòíèê äâèãàòåëåñòðîåíèÿ ¹ 2/2018 – 7 –

CONTENTS

AIRCRAFT ENGINEERING

S.A. Shevchenko, V.I. Konokh, Yu.À. Mitikov, A.L. Grigoriev
THERMODYNAMIC PROPERTIES OF GASEOUS WORKING MEDIUM IN AUTOMATICS 
UNITS OF ROCKET TECHNOLOGY  ............................................................................................................... 9

V.P. Savchuk, Y.V. Bilousov, O.Y. Samarin, A.F. Simagin
PROVIDING THE RELIABILITY OF THE CROSSHEAD BEARINGS OF MARINE LOW-
SPEED ENGINES OPERATING ON THE PARTIAL LOAD RANGES  ...................................................... 21

V.O. Povgorodny, O.S. Budanova
TASK SOLVING ORGANIZATION OF THE INVERSE THERMOELASTICITY PROBLEM 
FOR A RECTANGULAR PLATES .................................................................................................................... 28

M.S. Mykhailov, H.E. Tolochyants, V.V. Oglikh, E.K. Mahdin
CALCULATION INTRABALLISTIC CHARACTERISTICS SMALL SIZE SOLID PROPELANT 
ROCKET MOTOR (SRM) ................................................................................................................................... 34

V.V. Loginov, S.V. Dmytriyev, E.À. Ukrainets, P.A. Glushchenko
ANALYSIS OF METHODS OF IMPROVING FUEL EFFICIENCY 
OF TRUNK-ROUTE AIRCRAFT ...................................................................................................................... 42

A.N. Kovalenko, Y.V. Blishun
THE EXPERIMENTAL RESEARCH OF LOW THRUST LRE WITH OF 400N THRUST IN-
CHAMBER PROCESS FORMED BY A GAS SCREEN .................................................................................. 49

Yu.A. Zhulay, O.D. Nikolayev, N.A. Dzoz
COMPUTATION OF THE LONGITUDINAL VIBRATION ACCELERATIONS OF THE 
DRILLING STRING WITH CAVITATION HYDROVIBRATOR ................................................................... 55

S.V. Yenchev
DYNAMIC OPTIMIZATION OF THE AUTOMATIC CONTROL SYSTEM OF AN 
AVIATION GAS TURBINE ENGINE ............................................................................................................... 64

Douaissia Omar Hadj Aissa, T.P. Mykhailenko, O.Y. Lysytsia, I.I. Petukhov
NUMERICAL INVESTIGATION OF THERMAL AND HYDRAULIC PROCESSES IN 
THE GTE BEARING CHAMBER ..................................................................................................................... 70

D.Y. Holovin, S.A. Kuda, D.A. Lomskoy
THE MATHEMATICAL MODEL OF THE CIRCULATION CHILLDOWN SYSTEM 
OF THE CRYOGENIC PROPULSION SYSTEM ............................................................................................. 77

I.V. Biblik
PREDICTION OF THE FATIGUE STRENGTH OF SURFACE STRENGTHENED 
MATERIALS BASED ON NEURAL NETWORK MODELING ..................................................................... 82

V.V. Nerubaskiy
FROM THE PAST - TO THE FUTURE. ON THE HISTORY OF AVIATION ENGINE 
DEVELOPMENT ................................................................................................................................................. 87

STRUCTURES AND STRENGTG

Î.Ì. Babenko, Ò. I. Pribora
RESEARCH ANALYSIS OF THE FIRST STAGE LOW PRESSURE COMPRESSOR 
ROTOR BLADE, FREQUENCY AND FORMS OF OWN VIBRATIONS ..................................................... 91

O.M. Shcherbakov, D.O. Tkachenko, S.M. Ushakov, A.M. Pereiaslavskyi, S.V. Efremov
EXPERIMENTAL STUDY OF THERMAL STATE OF POWER UNIT OF GAS TURBINE 
DRIVEN COMPRESSOR PACKAGE AT THE COMPRESSOR STATION ................................................... 99



– 8 –  

O.L. Morhaliuk, M.Yu. T³tov, A.V. Loyan
SOLENOID VALVE DESIGN OPTIMISATION ............................................................................................. 108

P.Sh. Abdullayev, A.S. Samedov
TO THE QUESTION OF PROFILING OF THE LPRE NOZZLE .................................................................113

O.P. Badun
THE PROBLEMS OF USING SLIDING BEARINGS AS TPU ROTOR SUPPORTS OF LRE ...................119

B.F. Zajtsev, A.V. Asaenok, T.V. Protasova, D.V. Klimenko, D.V. Akimov, V. N. Sirenko
DYNAMIC STRESSED-DEFORMED STATE OF A COMPOSITE DOME WHEN 
SEPARATING FROM A ROCKET .................................................................................................................. 129

R.V. Mykhalchyshyn, V.I. Roshko
FEATURES OF SUPPLY PNEUMATIC AND HYDRAULIC SYSTEMS WHEN 
«OXYGEN-METHANE» CRYOGENIC PROPELLANT COMPONENTS ARE USED .............................. 136

 Yu.A. Nazarenko, S.M. Stepanenko, V.H. Kharchenko
THE EFFECTIVENESS ASSESSMENT OF THE AIRCRAFT ENGINE DESIGN 
PROCESS ............................................................................................................................................................143

V.V. Pokrovsky, V.G. Sydiachenko, V.N. Ezhov, I.A. Petrik, A.V. Mikhaylyutenko, Yu.G. Romanenko 
EFFECT OF OPERATING AND CONSTRUCTION FACTORS ON THE FATIGUE CRACK 
GROWTH RATE IN THE HEAT-RESISTANT NICKEL ALLOY OF AIRCRAFT GAS 
TURBINE ENGINE COMBUSTION CHAMBER CASIN ............................................................................ 148

Ê.I . Semenov, A.K. Kopiyka
HYBRID ROCKET ENGINE ........................................................................................................................... 154

R.Yu. Shakal, Yu.V. Yakushev, S.B. Reznik, S.B. Boris, R.P. Pridorozhnyy
DEVELOPMENT OF COOLED TUBE SHOULDER WITH INSERVICE COOLING SYSTEM ............... 159

O.V. Sheremetyev
ABOUT THE CULCULATION OF POLYCOMPONENT LOADING AT THE PROVIDING 
STRENGTH RELIABILITY OF THE AVIATION GTE COMPONENTS .................................................... 164

TECHNOLOGY OF PRODUCTION AND MAINTENANCE

V.D. Sotnikov, V.V. Trejtyak, S.V. Hudyakov, N.F. Savchenko
DEVELOPMENT AND ANALYSIS OF COMPLEX DETAIL OF GROUP PRODUCTION .......................170

STRUCTURAL MATERIALS

A.O. Krasnikov, Y.I . Torba, A.E. Zanin, R.R. Klimik
CHECK OF WEARPROOF AND ABRADABLE SEALING COATINGS .....................................................179

G.A. Frolov, Yu.I. Yevdokimenko, V.M. Kysil, S.V. Butchakov
TEST RESULTS OF DIBORIDE ZIRCONIUM COATINGSON CARBON-CARBON 
SUBSTRATES FOR THERMALPROTECTION OF ROCKET-SPACE EQUIPMENT 
PRODUCTS ........................................................................................................................................................ 186

N.A. Lysenko, V.V. Klochihin, V.V. Naumik 
THE STRUCTURE AND PROPERTIES OF LOW-CARBON NICKEL ALLOY 
SINGLE-CRISTAL CASTINGS ....................................................................................................................... 196




