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2. TepMiH OIaHHS CTYACHTOM JIUCEpTallli 10 rpyans 2020 p.

3. O0’€eKT TOCTiHKESHHS KaranynbTHe Kpiciio
4. Bxigni nani: Bwucota karamynbryBaHHs - 100 m.;
[IBuakicTh monboTy 720 KM/TON.;
[IBuaKicTh KaTamyiabTyBaHHS Vi = 20Mm/c.;
Bara ninora ta kpicina Go = 180 kr.;
Hamnpagnsitoui kpiciia po3TaiioBaHi mij Kyrom o = 70.
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8. Jlara Bumaui 3aBmannsa: 01.10.2019 p.
KAJIEHJIAPHUU ITJIAH
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CryneHnr Cepriii 3BAT'TJIBKO

HaykoBuii kepiBHUK FOpiit BOHJIAP



3. Pegepar

Maricrepcbka aucepramisi: "KartamynpTHe Kkpiciao mijora Jitaka', 153
CTOpIHKH, 42 pUCYHKIB, 36 TabmuIlh, 18 mocmIanp.

AKTYaJbHICTB: KpiClIO-KaTamyJibTa — 1€ pATYyBajlbHA CUCTEMa JJIsl IIBHJKOL
eBaKyallli  eKimaxy, TEepeBaXHO  BIMCHKOBOTO  JIiTaka,  TIBUHTOKpHIIA Y
BUIMAJKY aBapiiiHOI cUTyaIlii.

EBakyartiss  311MCHIOETBCS 3a PaxyHOK BIJACTPUTIOBaHHS (KaTammyJbTyBaHHS)
Kpicla pa3oM 3 TMUIOTOM 3 JIITaJbHOIO amapaTy 3a JOMOMOIOI0 CTHCHEHOTO
MOBITPs, TTOPOXOBOTO 3apsly, PAKETHOI CUCTEMH, IICISL YOTO KPICIO aBTOMATUYHO
BIIKUJIAE€THCS Ta IUIOT MPU3EMIISIETLCS Ha MapamryTi. Y JASSKUX THIIB JIiTaKiB
KATalmyJIbTYIOThCS ~ aBapiMHO-pATYBaJbHI Kalcyiad Ta KaOiHM, pa3oM 3
PO3MIIIIEHUMHU Y HUX MIJIOTaAMH.

KaranyneTHe Kpicino 3abe3neuye MOPSITYHOK 4i€Ha €KINaxy B IIHPOKOMY
J1arma3oHi IMIBUAKOCTEH 1 BHUCOT TMOJLOTY JIiTaka, BKIIOYAKOYU 3JIT, IICIS
MOCaJ0YHUIN MPOOIT, PEKUM HYJIHOBOI BUCOTH 1 IIBUJKOCTI, 1 3aCTOCOBYETHCS B
MOETHAHHI 13 3aXMCHUM OOJIaTHAHHSIM.

KaranynpTyBaHHST ~ MOYMHAETHCS  MPU  BUTIATYBAHHI  MOPYYHIB 1
3a0e3MeuyeThCsl pOOOTOI0 CUCTEMHU YIPABJIIHHS KaTalyJIbTYBaHHIM 1 MEXaHI3MIB
0JIOKYBaHHS.

KucneBe 3abe3nedyeHHs wieHA €KIMaxy Bil OOPTOBOTO KHCHEBOTO
oOnagHaHHSA B TMOJLOTI JO aBapiMHOTO 3amacy MiJ 4Yac KaTaIyJIbTyBaHHS
BUPOOJIIETECA KHCHEBOIO CHCTEMOIO Kpiclia, IO CKJIAJAa€Tbes 3 00'€THAHOTO
po3'eMy KOMYHIKaIliii, OJOKy KHCHEBOTO YCTAaTKyBaHHS 3 aBapidiHUM 3amacoMm
KHCHIO.

Meta poGoTH:  po3paxyHOK  TpaeKTOpli pyxy Kpiclia KarTamyibTH,
BU3HAUCHHS OCHOBHMX HAaBaHTA)XEHb JIFOYMX Ha KPICJIO 1 KOHCTPYIOBAHHS OJIOKY
po3'eqHaHHS 3B'S3KIB 3 OOPTOM JIiTaka Kpicja-KaTamyibTH JITaKa BAHUIITYBaya.

O0’exT pocaimkenns: KatanyiabTHe Kpiciio MijIOTa JiTakKa.


https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%82%D0%BE%D0%BB%D1%96%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D0%B0%D1%80%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D0%B8%D1%82%D1%83%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9B%D1%96%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B0%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D0%BE%D1%85
https://uk.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BA%D0%B5%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9B%D1%8C%D0%BE%D1%82%D1%87%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D1%88%D1%83%D1%82

Buxinui gani: Bucora xaramyneryBanss - 100 m.; [lIBuakicts monsoty 720
km/ron.; IIBuakicte karamynsTyBanHs Vk = 20wm/c.; Bara mimora Ta kpicia
Go = 180 kr.; Hanpapmnsitodi kpiciia po3TamioBadi mija kyrom o = 70.

MeTtoau qocaizKeHHsI: pO3PaxyHOK MapaMeTpiB MPOLECy KaTammyabTyBaHHS
MIPOBEJICHO 3a TEOPIEI0 IMITYJIbCY; BUKOPUCTAHI KEPIBHHUIITBA JJISI KOHCTPYKTOPIB
M0 MPOEKTYBAaHHIO aBlallifHUX 3acO01B MOPATYHKY Ta PO3pPaxyHKY HapairyTHOTO
oOnagHaHHS; aepoaWHaMIYHI pO3paxXyHKH BHKOHAHO TAHEIHHUM METOJIOM
O€3BIAPUBHOIO OOTIKAHHS.

HaykoBa HOBH3HA oJlep:KaHUX Pe3yJIbTaTiB: MPOBEIACHO aHAJ3 CYYacHUX
ICHYIOUYMX 3ac001B 3a0€3MeYeHHS NOPATYHKY €KIMaxKy i 4aC BUHUKHEHHS
aBapiHOI cCUTYallii; MPOBEJEH1 TapaMeTPUUYH1 PO3PAXYHKH 0OPAHOTO MPOTOTHITY,
pO3paxoBaHa 1 MpOaHa130BaHa TPAEKTOPISA pyXy Kpiciia MiJ] 4ac KaTamyJbTyBaHHS;
MIPOAHAJI30BaHO €Tl CIpallbOBYBaHHS CUCTEM KpICia; po3paxoBaHi
HABAHTAXKEHHS K1 J1I0Th HA KPICII0; MPOBEICHO PO3PaXyHOK IMapanryTa i
BU3HAUYCHI HABAHTAXKECHHS SIK1 A1I0Th Ha KYIOJI; 3alIPONOHOBAHO MPUHIIUIIOBO
HOBUH OJIOK PO3'€THaHHS 3B'A3KIB Kpicia-KaTamyJbT 3 00PTOM JiTaka

IlpakTHYHe 3HAYEHHSI OJEP:KAHUX Pe3yJabTaTiB: BUKOHAHO aHAN3 Ta
pPO3paxyHOK KOHCTPYKTHMBHUX OCOOJMBOCTEN KartamyibTHOro kpicia KM-1, mo
BCTAHOBIIOETHCI Ha mTaku: Mir-21, Mir-23, Mir-25, Mir-27. 3rigHo 3aBaaHHs Ha
pobOTy po3pobJieHa KOHCTPYKIlisE OJIOKY po3'e€qHaHHS 3B'SI3KIB 3 OOPTOM JIiTaka
Kpica-KaTamyJbTH JiTaka BUHHUIIIYBava.

Amnpobaunis pe3yabTaTiB JAucepTalii: HAYKOBO-TIPAKTUYHA KOH(EPEHIIis
CTYJEHTIB Ta MOJIOAMX BuY€HUX ' ABla-pakeToOyayBanHs. IlepcnexktuBu Ta
HaIpPSIMKHA PO3BUTKY' .

BnpoBaj:keHHs1: pe3yabTaTH HAYKOBHX JOCIHIIKEHb BIPOBADKCHI Yy
HayKoBy ©0a3y 3HaHb Ta iH(popMauli iHBecTHLIHHOT KommaHii «bomic», 110
I1ITBEPPKCHO BIAMOBITHUM aKTOM.

KurouoBi ciioBa: kpicio-karamybTa ; TOPOXOHH 3aps/l, pakKeTHa CUCTEMA,

Teopis IMIYJbCY; aepoJUHAMIKa; aBialliiiHi 3acO0U MOPATYHKY.


https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D0%BE%D1%85
https://uk.wikipedia.org/wiki/%D0%A0%D0%B0%D0%BA%D0%B5%D1%82%D0%B0

Abstract

Master's thesis: "Catapult seat of the pilot of the aircraft”, 153 pages,
42 figures, 36 tables, 18 references.

Relevance: the catapult chair is a rescue system for rapid evacuation of the
crew, mainly of a military aircraft, a helicopter in case of an emergency. Carried
out by firing (ejection) of the seat together with the pilot from the aircraft with
compressed air, powder charge, missile system, after which the seat is
automatically folded and the pilot lands on a parachute. In some types of aircraft,
rescue capsules and cabins are ejected, together with the pilots placed in them.
Purpose: calculation of the trajectory of the catapult seat, determination of the main
loads acting on the seat and the design of the unit for disconnection of the links on
board the aircraft of the catapult seat of the fighter aircraft.

The catapult seat provides rescue to a crew member over a wide range of
aircraft speeds and altitudes, including take-off, after landing, zero altitude and
speed, and is used in conjunction with protective equipment.

Ejection begins when the handrails are pulled out and is provided by the
operation of the ejection control system and locking mechanisms.

Oxygen supply to the crew member from the on-board oxygen equipment in
flight to the emergency reserve during the ejection is produced by the oxygen
system of the chair, which consists of a combined communications connector, a
unit of oxygen equipment with emergency oxygen supply.

Object of study: Catapult seat of the pilot of the aircraft.

Initial data: Ejection height - 100 m .; Flight speed 720 km / h; Ejection
speed Vk = 20m /s .; Pilot and seat weight Go = 180 kg; The guide seats are
located at an angle o = 70.

Research methods: calculation of parameters of the ejection process was
carried out according to the theory of momentum; used guides for designers to
design aircraft rescue and calculation of parachute equipment; aerodynamic

calculations were performed by the panel method of continuous flow.



Scientific novelty of the obtained results: the analysis of modern existing
means of ensuring the rescue of the crew in the event of an emergency; performed
parametric calculations of the selected prototype, calculated and analyzed the
trajectory of the chair during the ejection; the stages of operation of the chair
systems are analyzed; calculated loads acting on the chair; the calculation of the
parachute was carried out and the loads acting on the dome were determined; a
fundamentally new unit for disconnecting the catapult seat from the aircraft is
proposed

Practical significance of the obtained results: analysis and calculation of
design features of the catapult seat KM-1, which is installed on aircraft: MiG-21,
MiG-23, MiG-25, MiG-27. According to the task for work the design of the block
of disconnection of communications with a board of the plane-catapult of the
fighter plane is developed.

Approbation of dissertation results: scientific-practical conference of
students and young scientists "Air-rocket building: Prospects and directions of
development".

Implementation: the results of scientific research have been introduced into
the scientific knowledge base and information of the investment company Bomis,
which is confirmed by the relevant act.

Keywords: catapult chair; powder charge, missile system; momentum

theory; aerodynamics; aircraft rescue equipment.
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BucHoBkn

Marictepcbka Auceprallisi IPUCBSYCHA MUTAHHIO PO3PAXYHKY TPAEKTOPIT PyXy

Kpiciia KaTalyJbTH, BU3HAYCHHIO OCHOBHHMX HaBaHTaKEHb AIIOYMX HA KpICIO 1

KOHCTPYIOBaHHsI OJIOKY po3'e€IHaHHS 3B'SA3KIB 3 OOPTOM JliTaka Kpicjia-KaTamyJjabTh

JiTaka BHHHUIIIYBa4a.

Ha mincTaBi BUKOHAHUX JOCIIKEHb 3p00JIeH] HACTYITHI BUCHOBKH:

1.

[IpoBeneHo aHaji3 Cy4yaCHMX ICHYIOUHMX 3ac001B 3a0€3MEeUeHHS MOPATYHKY
eKiMax<y MiJ] Yac BUHUKHEHHS aBapiitHOI CUTYyaIlii.

[IpoBeneni po3paxyHKH OCHOBHHMX HapaMeTpiB OOpPaHOrO MPOTOTHILY,
po3paxoBaHa 1 TIpoaHalli30BaHa TPAEKTOpIA pyxXy Kpicia Mg dac
KaTamyJIbTyBaHHS.

[IpoanasnizoBaHoO eTarnu CrpabOByBaHHS CUCTEM Kpicia.

Po3paxoBaHi OCHOBHI HaBaHTa)KEHHSI SIK1 JIIFOTh HA KPICJIO

[IpoBeneHo po3paxyHOK MapaiiyTa 1 BU3HAY€H1 HAaBAHTAKEHHS 5Kl JIIIOTh Ha
KYIOJL

Po3pobiena koHCTpyKIisi OJIOKY po3'eqHaHHS 3B'A3KIB 3 OOPTOM JIiTaka

Kpicla-KaTamyJbTH JiTaka BUHUIIIYBaya.

PesynbpraTn auceprartii:

Anpo0OoBaHI Ha HAYKOBO—IIPaKTUYHINA KOH(EPEHIll CTYAEHTIB Ta MOJOIUX

BueHUX «Avia- and rocket production: trends and directions» 3 my0Gikari€ro

te3; Te3u Ha koHpepeHirito «Avia- and rocket production: trends and directionsy

Pe3ynpTaTi HayKOBUX JOCHIIKEHb BIPOBAKEH1 Y HAYKOBY 0a3y 3HaHb Ta

iHpopMarii iHBeCTHIIHIHOT KoMmaH1i «boMicy, 110 MATBEPKEHO BiAMTOBIIHIM

aKTOM.
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