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AnHoTanusi: B paboTe npoBoaANUTCS cpaBHEHUE MOBEACHUS JBYX TOHKUX IMIJIUHAPUISCKUX 000II0-
YeK, HaXOAAIIUXCS B CITyTHOM CBEPX3BYKOBOM NoToKe. MccnenoBana paboTa IByX CTaKaHOB, C IEp-
(doparueit u 6e3 nepdopanuu. TeueHHe CBEPX3BYKOBOE, UCIIOJIb3YEMbIH HA JaHHOM ra3 — Bo3ayX. B
Ipoliecce 3alycka HEYINpaBIseMbIX aBHALIMOHHBIX PAKET CIIy4alOTCs HELITATHBIE CUTYallMM H3-3a
CXJIOTIBIBAHUS CTAKaHa, KOTOPBIM MOXET OCTAaBaThCS B IYCKOBOH TpyOe. B panee mpoBea¢HHBIX HC-
CJIEIOBAHMSX, aBTOPAMM BBIIBUHYTA M MOATBEPKICHA BO3MOKHAs ITPUYMHA JAHHOTO SIBJIEHUS, KO-
TOpast 3aKJII0YAETCS B TOM, YTO MEXKIY CTEHKOH CTakaHa U ITyCKOBOM TpyOoii co31aéTcsi 30Ha OBHI-
LIEHHOTO JABJICHUS OJJHOTO MOPSIIKA C 1aBJICHUEM TOPMOXKEHUS, 8 BHYTPH CTaKaHa, B CBEPX3BYKOBOM
CTpye, CTaTWYeCKOe JaBJICHHE COOTBETCTBYeT atMochepHomy. IlokasaHa BO3MOKHOCTh HOTEpU
YCTOMUYMBOCTH B CIEACTBUU NIEpenaja IaBJICHNs Ha BHEIIIHEN U BHYTPEHHEN TOBEPXHOCTH CTaKaHa.
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Abstract: The paper compares the behavior of two thin cylindrical shells located in a swirling
supersonic flow. The operation of two glasses, with and without perforation, is investigated. The
current is supersonic, the gas used on this is air. During the launch of unguided aircraft missiles,
abnormal situations occur due to the collapse of the cup, which may remain in the launch tube. In
previous studies, the authors put forward and confirmed the possible cause of this phenomenon, which
is that a zone of increased pressure of the same order as the braking pressure is created between the
wall of the glass and the launch tube, and inside the glass, in a supersonic jet, static pressure
corresponds to atmospheric pressure. The possibility of loss of stability as a result of the pressure
drop on the outer and inner surfaces of the glass is shown.
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Beeoenue

B nmponecce 3amycka HEynpaBisieMbIX aBUALMOHHBIX PAKET CIy4YarOTCs HEUITaT-
HbIE CUTyallMU U3-3a CXJIONBbIBAHUS CTaKaHA, KOTOPBIA MOXKET OCTAaBAThCS B IIyCKOBOM
TpyOe. B panee mpoBen€HHBIX UCCIIENOBAHUSIX, aBTOPAMHU BBIJIBUHYTa U MOJTBEp-
KIEHA BO3MOXHAas IPUYMHA JAHHOTO SIBJICHUS, KOTOpas 3aKJIKYaeTcs B TOM, YTO
MEX Ty CTCHKOM CTaKaHa M IyCKOBOM TpyOOo# cO3/1aéTCsi 30HA MOBBIIICHHOTO 1aBJICHUS
OJIHOTO TIOpPSIAKA C JABIEHUEM TOPMOXKEHHUS, a BHYTPU CTakaHa, B CBEPX3BYKOBOM
CTpye, CTaTUYECKOE JIaBJIEHWE COOTBETCTBYET aTMochepHomy [1, 2].
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Memoo uccneoosanus

Pazpymatonum paxtopoM sBisieTcs iepena JaBIeHUN MeX 1y BHEIITHEH U BHYT-
PEHHEW CTEHKAMM CTaKaHa.

Ha naHHbBIi MOMEHT BpEMEHU aBTOPBI HE UMENTHU JOCTYII K MTOJHOLEHHON BEPCUU
ANSY'S, noaTomy MmoaenupoBaHue npou3BoAmioch B nakete ANSY'S B cTyaeHueckon
BEPCHUU.

N, cooTBEeTCTBEHHO, MOMUMO OCHOBHOM IICJIM OIICHKU BIUSHUS Tepopanuu Ha
a’pOoAMHAMUYCCKHE HATPYy3KH, TOMIOJIHUTEIHLHOM 11e16I0 pa0OTHI ObLITA OIICHKA CTYICH-
YECKON BEPCHUH, U CTENIEHU €€ JOCTOBEPHOCTH.

B paGote uccnenoano aBa ctakana, ¢ nepdopanueii (puc. 1) u 6e3 nepdoparuu
(puc. 2).

TeueHne CBEpX3BYKOBOE, MCIIOJIb3YEMbIA HA JAHHOM ra3 — BO31yX. Pacu€rHas
CEeTKa CTakaHa B IyCKOBOM TpyOe MpejcTaBieHa Ha puc. 3.

['pannyHbIC 3HAYCHUS:

— Ha BXOJHOU T'paHMIIE — YCIOBHO, HA CPE3€ COIIAa ONMPEAEISIETC CKOPOCTHOM
noTokK co ckopocthio 2300 M/c, ¢ Temnepatypoii 700K u napnenuem 4 atwm;

— Ha BBIXOJHOU T'paHMIIe CBOOOIHBIN CKOpocTHOM ToToK — Outlet Velocity.

Puc. 1. 3D-monens crtakana 6e3 nepdoparuu
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Puc 2. 3D-mozens crakana ¢ nepdoparueit

Puc. 3. PacuérHas ceTka crakaHa B IyCKOBOU TpyoOe

N3 pucyHkoB 4, 5 1 6 BUIHO, YTO JABJIEHUE B 3a30p€ MEXK/y CTAKAaHOM U ITyCKO-
BOI TpyOoi#i coctassier 41,288 10° ITa, naBienue BHyTpu crakana 19,40710° Ila, ne-
penaj JaBleHUui mopsaka 22 aTM.

Puc. 4. Pacnipenenenue ctaTudeckoro AaBieHHs B pacu4€THOM 00IacTu cTakana 6e3
nepdopanun
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| [4.128820408 Pl

Puc. 5. Pacnipenenenue naBiaeHus B ONPEICIEHHON TOYKE BO BHEITHENW CTOPOHBI
cTakaHa 0e3 nepgopanuu

v | [1.13907e+06 P2

Puc. 6. Pacnipenenenue 1aBieHusi B ONPEAEIEHHON TOUKE BO BHYTPEHHEN CTOPOHE
cTakaHa 0e3 nepdopanuu

Ha pucynkax 7, 8 u 9 mokazaHo, 4TO JaBJICHHE B 3a30pPE MEKTy CTAKAHOM H ITyC-
KOBOM Tpy06oit coctasuser 40,048 10° ITa, naBnenue BHyTpu crakana 20,190 10° ITa,
nepenaj napienuit nopsiaka 20 atm. [lepenan naBnenuii caukern Ha 10 %. Jlns nane-
HEHUIIEro CHIKCHUS JTAaBJICHHS HEOOXOAMMO MepeMeIIaTh OTBEPCTHUS OIMKE K Mepe/I-
Hell KpOMKe, JTM00 yBEIMYHUBATh UX CEUCHUE.
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Puc. 7. Pacnpenenenue cTaTH4eCKOTO TaBJICHUS B pacCU€THOM 00IacTH CTakaHa C
nepdopanueit

Puc. 8. Pacnipenenenue naBieHus B ONPEAEIEHHON TOUKE BO BHEIIHEN CTOPOHE
cTakaHa ¢ nepdopanuei

Puc. 9. Pacnipenenenue naBieHus B ONPEACIEHHON TOUKE BO BHYTPEHHEN CTOPOHE
CTakaHa ¢ nepdopanmei
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JIns OIIeHKHM JTOCTOBEPHOCTH HIDKE MPHBOAATCS M30JIMHUHU CKopocTel (puc. 10,
11).

Puc. 10. Pacnipenenenue ckopocTH B pacu€THOM obnacTu crakaHa 6e3 neppopauuu

Puc. 11. Pactipenenenue ckopocTu BOJIU3H MEepeIHEN KPOMKHY CTaKaHa C
nepdopanueit

HecMoTpss Ha HE3HAYUTEIBHBIN, HO TEM HE MEHEE MOJOKUTEIbHBIN PE3YJIbTAT —
CHIDKEHUE MEPENajia TaBICHUN MEXly BHEITHEW U BHYTPEHHEN CTEHKOM, pe3yJIbTaThI
pacuéra He MOTYT OBITh TPU3HAHBI JIOCTOBEPHBIMU — BOJIHOBAsI KAPTUHA HA PUCYHKAX
C M3O0JIMHUAMU CKOPOCTEM HE mposiBiieHa. [[puunHOI 3TOMY — CTy/I€eHUYECKasi BEPCUs
ANSYS, kotopas He TO3BOJIAET MOCTPOUTH KAUECTBEHHYIO CETKY M OIPAHUYMBAET KO-
JINYECTBO PACUYETHBIX siYEEK. B mpenplayinen crarbe pacdy€Thl BBINOJHSIIUCH HA MOJI-
HOILICHHOW BepCUU, U KapTUHA TeUeHHs Obuta 00Jiee TOCTOBEpHAs.
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Pesynomamot

B pesynbrare pacuéroB B makere ANSY'S omnpezeneno, uro nepdoparus mo3Bo-
JSI€T CHU3UTH nepenaj nasienus Ha 10 %.

Buoieoowt

1. mepdopanus crakaHa MO3BOJIMIA CHU3UTH Tiepenaa nasienuii Ha 10% c 22
at™ J0 20 aTt™.;

2. pacué€rbl B cTryaeHyeckod Bepcud ANSY'S He MOTYT ObITh IPU3HAHBI JOCTO-
BepHbIMHU. HeoOxoaum nepexos Ha noiHyo Bepcuto ANSY S unu nepeBoj pacu€Tos
B IPYTOM NAKET.
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