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TIDHBOIATCR PESYALTATH MATEMATHYECKOTO. NOZCTHDOBAHHS AMHAMHHCCKOT
st 1ehOpMHPOBAHIA TPEXCIOHHOH 0BONONKH HANOTAIEHCA TN AcHiCTRMCM
nsGhrrounoro Aasnenis, CoCTaBHAK OG0I0KA NPEACTARTAET COBOR KOHCTPYKLIO
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COCTORII0 W3 BrCTIICii 1t By TPeHHE 0GOIONKH I3 PE3HIONOIOGHOTO NaTepHATa &
TIPOMEAYTO'HbIM SANOKTEICN 113 GOTe MATKOTO MaTcpHaia. Pemenme  sataui
DEQHSYETER HA OCHORE METOa KOHESHBIX PA3HOCTEli, OBCYACIAIOTCH PETyILTaTH
UHCIEHHORD JKCnEpMCHTa.

Kinouessie caom: Moaenuposame, tpexciofinas oboiouka,  mcrcbii
wenepument

‘The results of mathematical modeling of dynamic three-layer shell deformation
problem under the action of excess pressure. The composite shell is a structure
consisting of outer and inner shell of the rubber-like material with an intermediate
shell of softer material. The solution is implemented on the basis of the finite
difference method. The results of numerical experiment are described.

O7actoMep  (pesumononoGHie  MaTepun)  IpHMCHEOTCR B
MAIHHOCTPOCHAH, TAK B ABHACTPOCHHH HCMOTB3YIOTCH TOMTHBHME Gk
CTOAKHOBCIMN WHICDECOR MEXIy CTPAAMA NOKISLIECT, 910 BaXHO yMers
COXPAITATL: SHEpreTHICTKHC PecypCH. ONHM M3 NEPCICKTHBILIX HANpRRCHHii,
BIINO, SEIETCS XPRHCHHE HEPTENPOAYKTOR B MKOCTAX TIOT BOI0f, & TPEGOBaH
SKOIOMN SACTARINOTL |OGPATHTL  IOBMICHHOE  BHMMAMC Ha IPONNOCTS
KOHCTPY K.  ¥BENEHCHHC  KOTMUCCTSA  COBB OGOIOKH (10 TPeX -eiI0€B)
OBCCIICHHRIET HANCRBIOCTS, SKCILTyaTalHH. BHOOD KOMCTPYKTHBHbX NEpAMETpOB
ZIOCTATOMHO WPOHSRONEN M TpeGyer pacyerHOH mpopaborkn. B chssn ¢ aTM
HBIACTCR AKTYILHbNM MATEMATHIECKOE MOJCTHPOBAIHE YTOT0 TIDOIIECCA.

Mexamixali. 4eQOpMApOBaIHA TPEXCHORHEX 060704ER 3MMMAIHCE BIILE
uecsienonatens: X M. Myurapn, A.C. Boanyip, K.3. Tamvos, M.A. Hiravos,
W Teperyzos, B.H. Taibvymin 1 1pyrac.

3accs pacemaTpRBACTEH AT Helitlee pasmnTHe pabor [1.2] npHMeRHTEImHHO K
TPEXCIONIHM OBOIQNKAM ¢ YHCTOM GOTHIIAX AedopMallii © OTHOCHTETBHBMH
YimHernaMA 710 € = 0,5. HenmHelnsic GusHieckue COUTHOMCHNA 110 TaTeKCaM B
[1] monysewss: AJF - Fnsrysmion 1a. ocsose o6paboTkn sKcriephwentos. B
padore [2] menomayiores: nemelinnie cootnomenns K.0.Hepisixa [3]. B 510
PaGoTe PHHATO, MTO ¢ YBETHUCHHEM TOMHEI MATEPHATA XaPAKTED DHSHHECKHX
HEAMHCHHLIX COOTHOMEHHH e MenseTes.

JUa HAPYKHBIX (/10€B MOKIO NIPHHATH THIIOTESY HECAUMACMOCTH MATEpHATA,
.. TIDH ACGOPMAILAH IUIOTHOCTS MATEPHATA e MEHACTCA H TOTIINA 0G00TKH IpH
9TOM YMEHBIIACTCH. /L1 TIPOMEXYTOSHOTO €0 MOKIO IPCATOIORHTE, 110 00bew
DK TCQOPMALI YMENUIGCTCS,  IIOTHOCTE SATONHNTEA  MGHACTCE.  YcHma
BOSACHCTIHA WA BHEWHKC OGOIOKH CO CTOPOb JAMOHNTENR MpH OGKaTHH
BOSpACTAIOT. Takuw 0GasoM, BIUAHHE SATOTHTEIN 13 0BOTONKH GY,1eM YIHTHBTH
AONOHNTE ILHLMH COOTHOUICHIMI

B MOMEHT BMCHH C CDEHHNbE NOBEPXHOCTH micumieli, miyTpemiici
OGO M MOIAHTCIA COOTBCICTRYIOT O, Oy 1 o) . dur. 1
(ssamvictroBana w3 pyxonncn B.H. Maiivymmia). A Tekyute Tomumssi 5 oror
MOMCHT BpEMeHH COOTBETCTCHNO hy. hy. h. Tlonowenne cpemmmmex Touex

AcopumposaiX  noBepNHOCTEH  onpeensiores  paxnye sextopavn T,
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Ton eficTsuen BuyIpennero famienns AcHCTBYIOUET0 Ha 0GOIONKY
0) sanommTenn OGKEMATTCS 10 Bennsnip ah, 0 < a < 1@ nepeiaer ycwms
obamin na BrewmIow 06010k a(s). Kpose yowuii namEKeHIi 1 CABMIOMLX
YOHIHME HA STHX TOBEPXHOCTAX BOSHHKAIOT KACATENBHBIE YCHIMS CO CTOPOHEL
oGkatoro sanomuTe. TaKKe BOSHHKAOT HONEPESHAe CIBHIOBHE YCHIHS CO
CLOPOKH SATONKTEI. TOMY COCOOCTYET H TO, 410 OBONONKI Ozy H Oy 1O
PASHOMY ACOPMHDYIOTCH, TEK KaK HSHASATHHO HMCIOT PASTHANYIO [EOMETDHIO.

Tlpumep pacaera. Ha dur. 2 a) npusomstes mexomioe cocrommme
TPEXCIOHOF 0BOOUKH COCTOAMINI H3 ‘acTeli CipepHIECKUX NOBEpXHOCTEi. [lTHna.
oBpasyiomeil 1 MAKCHMATLRBI paziyC BHEUIHCH 0BOAOUKH cocTanoT ly = 3,
7=1,5u. Payc OCHOBINEA BHEWMCH 0GOIONKH PaBHO 7o = rsin(T = lo/T).
Buyipennss 06on0dKka pacnosiokena na paccrosmmn h = 0,1, Marepuaiom
scuneii n myrpenneli oonouex, st peanna Tommanoli n 80 caoen no [3].
Jlasscuue, AeicTByioNee 1a BYTPEHNION 0GOOUKY. BIIO B BILIE HOJOBHIbI
ckopoerioro  nanopa  mp  ckopoctit Vo = 80.a/c.  Bespasmepioe  Bpess
onpeneaneren kax T = tVy/ly. A Gespasmepnoe naramenne Tij = Tij/(Ty/lg). rae
T, = po(Volo)?, e po - naoTHOCTE BO3AYXa.

Pacucrisie obnacn nokpuT  neperyapioii cemxoil 24X 32 noms
ofpasylomeli 1t KONbUEROro Hanpasieims. YpaBHeHHT AHHAMHKH 0GOTOMCK
[DEILIZIOTC METOOM KONEUIILIX PAHOCTEH 10 SBHOM CxeNe.

B npouecce pasiysa 0 (OPM PABHOBECHOTO COCTOSHHA DABHOMEPHBM
nepenaioM Jaents Benmoli p = 0.25 gelicTBylowero Ha  BHyIPEHRIONO
0GO10UKY SAIOTHHTEIS HACTHHO OFKUNEETCH H TIePelaeT YCHIHA Ha BHEUIRION
0BoI0tKy. DOPMA PABHOBECHORO JeOPMUPOBAHHONO COCTOAHHA NPHBOIHTCA HA
dpnr. 2 8) x wowesty spessen T = 1,62 . OGben syrpersicii n070¢TH Tpexe0fiko
oBosI0uKH B pesyTaTe pastysa yneamnica ¢ V = 9,113 a0 V = 13,16 47,
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Maxcivaasasie oceshe uatokenss maxT{s = 0,134 peammayiores na
HAPYAIOF OGONONKE Oy B MOMENT BpEMeHH T =034 A MaKcHMATbbe
ATHRENHS A BHYTPCHHCH OGOIONKS Oz K ITOMY MOMENTY BDEMeHH PaBHs!
maxT = 0,149. Ha Gur. 3 npusonurcs rpadK HOBEPXHOCTIAIX HaTsKeHHT 4715
PABHOBECHOTO COCTOANMA BHYTPeRHCH 0GOAOUKH 0(z). JUIS HATILIHOCTH cetka y

 BepuIMIA “06OI0NKH PASABHIYTA 11O WIHDHNC OCHORRAWHK'JUI - PARHORCCHOTO
* COCTORHISN COOTHETCTAYIONME MIKEMMATHIE NATEKCIMA COCTaBAT maxTl) =
01017 maxt® = 0,114, 3 ; e

'VPOBCHE  OKDYAHBIX HATDKEHHH  CYMICCTBCHHO, ~HEAE, Uem  oCEBX.
Maxowmarsinie  uamixenis maxTs) = 0,044 peamnsyiotes wa  mapywuoi
600K 071y 0 MIKCHMAIbNBE HETIXCHNA Wa BRYTpeRieH oGonouke op)

© maxT$ = 0,052 «k wowenry mpewenn =032, Vposeits narakcini
BUYIpEHiCii 000IONKE Gig) HECKOTBKO BHIIC, Wew, B FADYAIOR 01y, TaK KaK |
TROMETPHCCKHE pasmepsl BEYTDEiHCH 000I0KI MEMLLIC, 'IEN HAPYAHOH.

“MaKCHMaILIOE YIOHGHHE /U8 pasoBecioro coctommen max AL = 0,74

Peaizyerc ua miyTpeucii 0GOIONKE Og), 4 Wa muewmeli ofor0ue oy

B
maxAS’ = 0765 Maxcuvamsiie yronemss cootaercrayior wmporoi sacri
‘BBIITyHBANNA 060104KN, B palione H0JI0BHIH oBpasyioweil, ur. 2 5).

Dir. 3 Ocestie NOBEPXHOCTHSIE HaTAACHMS 1A 0G0A0UKE. o(z)
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Buimoani. PaspaGoTan  anropuTv  pacdera  AMHAVMKH  HAFDYKeHHA
TPEXCIOliHOH 0Gon0uKH. Jlabieiiiee PAsBHTHE STOFO NOXOZA. BHUMMO, AacT
FOSMOXIOCTS 112 OCHOBS WHCICHHOTO OKCHEDHMEHTA OCYLICTBHTS BHGOP
KOHCTPYKTHBHBIX IAPAMETPOB.
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