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Bb100p cH/10BO# cXeMBbI M pacyeT HA NPOYHOCTH 0AJIKH
NMUJIOHA CaAMOJIeTAa

© M.A. I'yakos, E.B. [Tonos
Oumuan ITAO «Kopnopanus Upkyt», r. Boponex, 394019, Poccust

Beinonnena onmumuzayust KOLCMpYKyuu Cunogoll OAIKU RUIOHA CPEOHEMALUCIPATILHOZO
camonema ¢ yenblo CHUICeHUs. COOCMBEHHO20 8eCa KOHCMPYKYUU, d MAKiCce NOGbIUEHUS
apghexmusnocmu pabomul cunogoli 6anku. Ilpoexmuposarue HO6020 UCHOTHEHUS CUNO-
60U OANKU BLINOIHEHO HA OCHOBAHUU NPOYHOCTIHBIX PACHENO8 MemOOOM KOHEUHbIX Dlle-
menmog 6 cpeoe MSC.Software PATRAN/NASTRAN. [[ns oyenxku cmenenu coomeem-
CMBUsL HOBOU KOHCMPYKYUU NOCABICHHBIM MPeBOBAHUAM NPOBEOCHbI PACUEMbL HCECIN-
KOCMU U CODCMBEHHBIX 4aCmom OanKu.

Knrwoueesvie cnosa: cunosas danka NUI0HA, KOHEYHble d1eMeHmbl, NPOYHOCHb, Jfcecm-
KoCmb.

CunoBas Oanka NMUJIOHA SBJSIETCS OJHUM U3 HauOoJjiee BBICOKOHArpy-
KEHHBIX M BBICOKOOTBETCTBEHHBIX 3JIEMEHTOB CaMoJjeTa. 30Ha PaOOTHI
MUJIOHA — 3TO 30HA MOBBIIIEHHBIX TEMIEPATyp U YCHIMN BBHICOKHX 3Ha-
YEHUH, IPUXOAALIUXCS OT JIBUTATEINS, YTO ONpEAEISAeT MOBBILICHHbIE Tpe-
OOBaHMSI K MPOYHOCTH M KECTKOCTH, MPEIbSBIIsIEMbIC K CHIIOBOH Oalike, a
TaKXK€ OKPY>KalOIIUM €€ KOHCTPYKTHUBHBIM 3jieMeHTaM [1, 2]. 3akperuie-
HHUE MUIOHA HEMOCPEICTBEHHO Ha KpbLIe JIETaTEJIbHOrO anmnapaTa Hakja-
IBIBACT OTPAHUYCHMS HA YACTOTHHIC XapaKTEPUCTHKU CHUJIOBOH Oaiku B
BUJIE Y3KUX KOPHIIOPOB YacTOT, B KOTOPBIX JOJDKEH paboTaTh MWIOH, C
LEJIBI0 UCKJIIOUEHHUsS] BO3HUKHOBEHHUS HEXeNaTeNbHBIX aBTOKOJIeOaHHM
(marmpumep, ¢aTTepa) Ha KpbLUIE.

[Tpu pacuere Ha MPOYHOCTH UCXOAHON KOHCTPYKIIUU CHIIOBOM Oanku
nwioHa (puc. 1) ObUIM BhIsIBIEHBI ee HegocTaTky [3]. st Bcex pacueTHbIX
CJIy4aeB HAOJIOIAIOTCS HU3KHE YPOBHHM HANPSDKCHUW MO 3aHEH YacTu
0aNKku, 4TO CBUIETENILCTBYET O HEJOCTaTOUHO 3((HEeKTUBHON paboTe KOH-
CTPYKIMHU, OOIbIIAst 4aCTh KOTOPOM M3rOTABIUBACTCS U3 BHICOKOIIPOUYHBIX
MaTEepHAJIOB.

OcHoBHOM 3a7aueil MpPoeKTa SBJIsETCs pa3paboTKa KOHCTPYKLUHU CH-
JIOBO OayKy NMHUJIOHA, KOTOPask MPH aHAJOTMYHBIX MPOYHOCTHBIX XapaKTe-
pucTukax obnanana Obl MeHbIIEeH Maccoil. Pa3paboTka HOBOI KOHCTpPYK-
MU CUJIOBOM OaKu MUJIOHA BBIMOJIHAETCS B COOTBETCTBUU C OrpaHUyYe-
HUSIMH, HaKJIaJJbIBAEMbIMU CO CTOPOHBI KpbLJIa U JIBUTATEIs.
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a 0
Puc. 1. Vcxomuast KOHCTPYKIIHMS CHIIOBOM Oanku (a) u pacyeTHas cxema (0)

Jlist perieHus: TOCTAaBIIGHHOW 3a7aud MPOaHAM3UPOBAHBI 0COOECHHO-
CTH HECKOJIbKMX THIIOBBIX KOHCTPYKTHBHO-CHUJIOBBIX CXeM 0aJlOK MUJIOHA,
NPEJCTAaBICHHBIX Ha PHC. 2, 3, ¥ yCIOBHUS pabOThI K&KIOH U3 HUX.

Puc. 2. [TonkocHas cxeMa CHJIOBO# Oaliky MMJIOHA (@) U pacueTHas cxeMa (6):
1 — nepenHUi y3en HaBeCKH ABUTaTels; 2 — LEHTP Macc ABHUTaTeNs; 3 — 3aJHUH y3el HaBeCKH
JBUTATENs; 4 — MPOYLIMHBI HABECKH MUJIOHA K IIEpeAHEMY JIOHXKEPOHY; 5 — 3aJlHUI y3e] HaBeCKHU
I[MWJIOHA K KpbLTY

a
Puc. 3. [TonkocHOE HCIIOTHEHNE CUIIOBOH Oailky IMJIOHA (@) ¥ pacueTHas cxema (6):
1-5 — cM. puc. 2; 6 — LeHTpalbHbIE TATU




Bbl60p CUNLOBOUL CXeMbl u pacuem Ha npo4HOCMmMb banku nunona camonema

W3 stux cxeM BbIOpaHa Ta, KOTOpas HauOoJiee MOJHO OTBEYAET IIO-
CTaBJICHHBIM TpeOoBaHUsAM. OCHOBHBIC pa3IU4Ms UCXOAHOM U MpejJiarae-
MO KOHCTPYKLIMH 3aKJIIOYAIOTCSl B YBEJIIMYEHHOM CTPOMUTEIIBHOW BBICOTE
nepenHe yactu Oanku (10 MepBOro JOHKEPOHA), 3a/IHSAS YaCTh BBITOJIHS-
eTCsl B BUJC ABYTAaBPOBOM (pe3epOBAHHON COCTABHOM OaJIK¥, N3MEHSETCS
cXeMa HaBeCKU MHJIoHa Ha Kpbuto. [TogoO6HbIe M3MEHEHUS MO3BOJIIIIN TIe-
pENTH Ha BBICOKOTIPOYHBIN amoMuHuEBbIN crutaB (1933T3) nns naneneit u
JUIS LITAHTOYTOB. 3aMBIKAIOUINI IIMAHTOYT U 3aIHss Oalika BBITOIHSAIOTCS
u3 tutraHoBoro cruiasa BT23. CooTBeTCTBHE NPOYHOCTHBIX XapaKTEpH-
CTHK TpeOOBaHUAM MPOYHOCTU MOATBEPXKICHO pacyeTOM Ha MPOYHOCTb,
pacyeToM U CPABHEHUEM JKECTKOCTEU MpEeIaracMor U UCXOAHOM CXEMBI,
a TaKXXe CPAaBHEHHEM YaCTOTHBIX XapaKTEPUCTUK KOHCTPYKLHMH CUIIOBOU
OanKu.

Bce n3MeHeHus, mpeicTaBiIeHHbIE B pPadOTe, MO3BOJISIIOT MPEIBAPUTEITh-
HO OIIEHUTH CHIDKEHHE MACCHI CHIIOBOM Oanky muoHa ¢ 472 mo 350 kT, T. €.
Ha 122 Kr, IpH MOJIHOM COOTBETCTBUU TPEOOBAHUSM MPOYHOCTHU, KECTKO-
CTH U YaCTOTHBIM XapaKTEPUCTUKAM.
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Selecting of a power scheme and calculation of the strength
of the aircraft pylon beam
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The article presents the results of design optimization of the pylon support beam for me-
dium-haul aircraft aimed at reducing dead weight, as well as improve the efficiency of
this beam. Designing of a new execution of support beam is based on the strength finite
element analysis in MSC.Software PATRAN/NASTRAN. To assess the degree of compli-
ance with the new design requirements set we carried out calculations of rigidity and the
natural frequencies of the beam.

Keywords: pylon support beam, finite element, strength, rigidity.
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