OT3bIB
0(HUHAJILHOIO ONNOHEeHTA, K.(b.-M.H. Boikosa-Boropoackoro JI.B.,
Ha JHCCEPTALHOHHYIO paboTy
BABAMIEBA Apcenns Baaxnmuposuyia
«MOJAEJUPOBAHUE HANIPSI'KEHHO-AE®OPMUPOBAHHOI'O
COCTOSHUS TOJACTOCTEHHBIX KOMITIO3UTHBIX KOHCTPYKI U,
PABOTAIOIIHUX B YCJIOBUAX JTUHAMUYECKOI'O HAI'PYJKEHUS»,
npeacTaB/IeHHOH HA COHCKAHUE YUEHOH cTeNeHH KaHAHAATA TeXHHYECKHX HAYK

no cneunagbHocTn 01.02.04 — «Mexannka gepopMupyemMoro TBEpAOro Tejia»

AKTYAJIbBHOCTDB TEMbI JIMCCEPTALIMW 1 COOTBETCTBHUE
CITELIUAJIBHOCTH

HuccepranuonHass ~ pabora  IIOCBSILEHAa  M3YYEHHUIO  OCECMMMETPHYHBIX
TOJICTOCTEHHBIX COCTABHBIX KOMIIO3HUTHBIX KOHCTPYKLHH, padoTarolUX B YCIOBHSAX
BbICOKOCKOPOCTHOTO HArpy’>XeHWsi I0J [JeHCTBHeM HWHTEHCHBHBIX ITOBEPXHOCTHBIX
HATPY30K U MPOTUBO/ICHCTBYIOLINX UM 00BEMHBIX HHEPIIHOHHBIX CUT. OOBITHO JITISt TAKHX
KOHCTPYKIMH MPUMEHSIOTCS METaJUTMUECKUe CIUIaBbl, OJHAKO BO3MOKHBIA BBIMIPHINI OT
3aMeHbl MeTAUTMYEeCKUX CIUTABOB HA KOMIIO3MLIMOHHBIE MaTtepuansl (KM) wmoxer
CYILIECTBEHHO MOBBICUTh MX MPOUYHOCTHBIE U MACCOBbIE XapPaKTEPUCTHUKHU. BOIBITMHCTBO
CYILECTBYIOIIMX KOHCTPYKLHMH, B KOTOPHIX () (PEKTHBHO MPUMEHSIOTCS KOMIO3UI[HOHHbIE
MaTepHUaIbl, IBISIOTCS B OCHOBHOM TOHKOCTEHHBIMH MJIA CETYaTBIMM, U JJIsl HUX XOPOLIO
pa3pa60TaHbl METOObl HX pacHeTa H IPOCKTHPOBAHHM:. OHHQKO, MOJCITHUPOBAHHIO H
pacdery MOJHOLEHHBIX 00beMHBIX KOHCTpYKIMH u3 KM, u Tem Gosee B 9KCTpeMallbHBIX
YCJIOBUSX MHTEHCUBHOTO BO3/1I€MCTBUS HHEPLIMOHHBIX HAIPY30K, ITOCBSAIIEHO HE TAK MHOIO
paboT. Dta 3amada sABaseTcs OoJiee CIOMKHOM, IpeAIosaraeT HETPaIULHOHHbLIE CXEMBI
00BEMHOTO apMHPOBAHUSI U3METUH W TpeOyeT NPHUBJICUYEHUsI HEKIACCHUYECKUX TEOPHH
[UIACTHH W 00O0JIOYEK HIIM PEILCHHS TPEXMEPHBIX YPaBHEHMI aHU30TPOIHON TEOPHH
YIPYTOCTH € YyYETOM CJI0KHBIX KPUTEPHEB ITPOYHOCTH.

Takum o6paszom, Tema qUCCEpTaUMOHHOM paboTel couckatens babalinesa ApceHus

BrnanuMupoBuua sBISETCsS aKTYaabHOH M cooTBeTcTBYeT crenuanbHoctu 01.02.04 —
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«Mexanuka 1eOpMHIPYEMOT0 TBEPLOTO TEJIan.
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COJIEP’KAHUE TMCCEPTAILIMOHHOM PABOTEHI

JuccepranuonHas paboTa COCTOMT M3 BBEJCHHUs, YETBIPEX IJIaB, 3aKIIOYEHHs W
cnucka nureparypsl. Conepskanue padboThl u3102keHo Ha 130 cTpanuiax MalIMHOIIMCHOTO
TEKCTa U BKJIIOYaeT 79 pUCYyHKOB.

Bo e66edenuu aBTOpOM OOOCHOBBIBAE€TCS AaKTYalbHOCTh TEMBlI HMCCIIEIOBaHMS,
GopMyITUPYIOTCS LM JTUCCEPTALIMOHHOIO HMCCIENOBAHMsA U pellaeMble 3aJla4yd, B TOM
quciie ¢ TMpPUMEHEHHWEM COBPEMEHHOIO IPOrpaMMHOI0 OOecleveHHus, a TaKKe
AKCIIEPUMEHTAIEHBIE METOJbl WCCIIEIOBAHUSA MEXaHHYecKnX xapaktepuctuk KM mpu
CTATHYECKOM M [IMHAMHYECKOM HarpyxeHuu. IlpuBeeH 0030p ¢ H3BECTHBIMH
pe3ybTaTaMH IO BIIHSHUIO MCKPUBIICHHS BOJOKOH HA JKECTKOCTHBIE U IPOYHOCTHEIE
xapakTepucTHKH BoloKHUCTEIX KM. Ha ocHoBe ux ananusa 000cHOBaHa TeOpETHYECKAS H
IpakTHYeckass 3HAYUMOCTb padoThl, Hay4yHas HOBHM3HA IIOJYYECHHBIX aBTOPOM
pesynbraroB. JlaHO oOmMHcaHMe HAyYHBIX MEPONPHATHH M MyOJMKalnii, Ha KOTOPBIX
NpOBOAMIIACH ampobaliiss padoThl, IPUBEEHb OCHOBHBIC MyOJUKAIHN aBTOpa IO TeMe
AHCCepTalHH.

B nepeoit 2nase nuccepTalliOHHON PadOTEI ONMMCAHO COBPEMEHHOE COCTOSHHE T10
CYILIECTBYIOIKM pa3padboTkaM B 001acTu uccienoBanusd. [IpuBeaeHsl OCHOBHBIC LEIH U
3a/la4y MCCIIEOBAHMS, TAK)KE MMPEICTABIeH KPaTKUH MMaTeHTHBIH 0030p IO pa3iIuYHBIM
cxeMaM apMUPOBaHMsI 00BEMHBIX H3/IeNHil U3 KOMIIO3UTHBIX MaTepHalIoB, paboTaIONIHX B
YCIOBHAX BEICOKOCKOPOCTHOTO HAIPYIKEHHS.

Bo emopoii 2nase TIPUBOAUTCS IIOCTAHOBKA 3a7a4dl € H3JIOKEHHEM JBYX
AHANUTHYECKUX METOAMK, KOTOPBIE C PA3IMYHOH CTENEHbLI0 NPUOJIMKEHHS IO3BOJISIOT
nony4uTh oakcmpecc ouenky HJIC mcenenyembrx  koHcTpykuuid. [IpencrasieHs
VIPOINEHHBIE METOIbl pacyera Oe3 yuera M C ydeToM O0XKaThs KOHCTPYKIUH.
[TonydyeHHBIE PE3YJIBTATEI HA OCHOBE IPUOIMKEHHBIX AHAJIMTHYECKUX pPEIIeHHH
COMOCTABJISUINCE € Pe3yTbTaTaMK MOJHOLEHHOIO YUCIEHHOTO MOJIEIMPOBAHUS METOIOM
KOHEYHBIX 3JIEMEHTOB. [IpH 5TOM KOMIIO3MLIMOHHBIM MaTepHuana paccMaTpUBalICsS B BHJIE
OJIHOPOJHOTO KBAa3MU30TPONMHOro Matepuana Oe3 ydera ero cTpykTypsl. Ha ocHoBe
IONlyUEHHBIX ~PEIIeHWH IIPOM3BOAMIICS —[ApAMETPUYCCKHH aHalU3  HalpsDKEHHO-
ne(hOpPMHPOBAHHOTO COCTOSIHMSI KOHCTPYKLMH IIPH CTaTHYECKOM HarpyxeHunu. B oTmx
YCIIOBHAX MIPOU3BEIEHA ONITHMU3ALIUS KOHCTPYKIUM JIJIsi CHHOKEHHS YPOBHS KPUTHIECKHX

HaIPsDKEHUH.



B mpemoeii 2nase npuBonsATCS pe3ysibTaThl SKCIIEPUMEHTAIBHOTO MCCIIETO0BAHHS
KOMIIO3UTHOI'O Marepuaia, MpUMEHSIeMOro B KOHCTPYKIIMU u3fenus. B pamkax maHHOTO
HCCJICJIOBAHUS TPOBOJAMUIIMCH CTATHYECKHE M JUHAMHYECKHE WCIBITAHUS HA CKaTHe
00pasLoB ¢ MPSMOIMHEHHOH N KPUBOIHHEHHON yKIaakod o6pasLos. B pavMkax naHHOro
UCCIIeOBaHus ObLIM OIpe/eeHbl Mpejelibl NPOYHOCTH W IIpefelbHbIe nedopmaruu
MaTepuana. lIpencraBieHsl METOIUKM TMPOBOAMMBIX HCIBITAHMHA. B Xome HCHBITAHHI
OBUIO BBIABIEHO, YTO IIpejesl IPOYHOCTH IIPH BBICOKOCKOPOCTHOM ~ HarpyKeHuH,
MPEBBIIIAET MPeJie)l MPOYHOCTHU, NOTYYEHHBIH B X0Je CTATUYECKOTO HarpyxeHus. Taxke
3a()UKCUPOBAHO CHM)KEHUE IMIPEIEeNOB I[IPOYHOCTU Jisi 00paslloB ¢ MCKPHBIEHHBIMH
BOJIOKHAMM I10 CPABHEHHUIO C MPSIMOIMHEHHBIMU 00pa3amMu.

Yemeéepmaa 2n1aéa  1OCBslLIEHA TIOMHOIEHHOMY — YHCJIEHHOMY  KOHEUHO-
SNIEMEHTHOMY aHAJIM3Y HANPSIKEHHOTO COCTOSIHUSI KOHCTPYKLUMU TPH JTUHAMHYECKOM
Harpy)XeHWW C Y4eTOM BHYTpeHHeH CcTpykTypsl KM M ero mnporpeccupyroiero
paspymenus. HMccrnenyrores BapuaHThl KOHCTPYKIHH C  Pas3sidYHBIMM  CXEMaMH
apmuposanus. Mccnemyercs BIUsHME H3MEHEHHS MOJAYJIS YIPYTOCTH KOMIIO3UTHOTO
MaTepualla Ha YpOBEHb HalpsyKEHUH B KOHCTPYKIMHM. B pesynbraTe HCCIeIOBaHUS
BBIOpaHa ONTUMAaJIbHAS CXeMa apMHUPOBAHHKsI BEIYILEr0 yCTPOHCTBA.

B 3ariouenuu chopMyTupoBaHbl OCHOBHBIE PE3YIBTAThI PAOOTEHI.

Cnucok n1umepamypusl COCTOUT U3 97 HAUMEHOBAHUH.

Takum  obpazoM, B pabore TPOBEACHO  IOJHOICHHOE  HMCCIEIOBAHHE
OCECUMMETPUYHBIX  TOJICTOCTEHHBIX  COCTABHBIX  KOMIIO3UTHBIX  KOHCTPYKIIHH,
paboTaroImMX B  YCIOBMIX BBICOKOCKOPOCTHOTO HarpyKeHusi 104  JeHcTBUEM
MHTEHCUBHBIX ITOBEPXHOCTHBIX HArpy30K M IPOTHBOACUCTBYIOUIMX HM OOBEMHBIX
WHEPIUOHHBIX CHIL

JloCTOMHCTBOM padOTHI SABISIETCS TO, YTO HAa OCHOBE pa3pabOTaHHBIX METOIHK
MOJKHO IOJIyYUTh C JOCTATOYHO BBICOKOW CTENEeHbI0 TOYHOCTH OLEHKY IPOYHOCTH
HEoO0XOAMMYIO NP MPOESKTUPOBAaHUY TaKUX KOHCTPYKLKH. B yacTHOCTH, OBL1 IpOU3BEIeH
BEChbMa PA3HOCTOPOHHHUN MOJXO0J B M3yUYeHHUH U pa3paboTKe ONTUMAIBHBIX METOJIOB
pacueTa BKIIOUAOMMAKA B cebs pa3paboTKy aHAIUTUYECKMX METOAOB pacdera C
IOCTIENYIOIed ONTUMU3AHEeH KOHCTPYKLIMH, OSKCIEpHMEHTalIbHOE HCCIeI0BaHNe
npuMeHseMblx KM mpu  cTaTMueckoM W BBICOKOCKOPOCTHOM HAIpYXKEHHHU, pacuer

KOHCTPYKIMM TIPU [JHHAMHUYECKOM HArpYy)KeHMH C Y4YeTOM [POIrpPecCHPYIOIEro



paspylIeHus Ha OCHOBE METO/d KOHEYHBIX DIEMEHTOB C TNPUMEHEHHEM COBPEMEHHBIX
[IPOrPaMMHBIX CPEJICTB.

JocTOBEpHOCTh HAYYHBIX pe3yJIbTATOB JIOCTHUIAETCS 3a CUET KOPPEKTHBIX
IIOCTAHOBOK KPAeBBIX 334 KJIACCHYECKOW TEOpUH YIPYTrOCTH, MCIIOJIb30BaHMUS
anpoOMpOBaHHBIX METONOB MEXaHMKHM [e(OpPMHUPYEeMOro TBEpPAOro Tella, MEXaHUKH
KOMIIO3MLIMOHHBIX MaTepuanoB, Teopuu JudQepeHIIMaIbHBIX YpaBHEHHH, a TaKKe
arnpoOUPOBAHHBIX METOIHK, aITOPHUTMOB M BBIYHCIUTENBHBIX IporpaMM. IlonydeHHble

pesylnbTaThl  JHACCEPTAllMM  MOTYT  OBITh  BOCTpeOOBaHBI  HCCIEHOBATENTECKHMH
OpraHM3alUsMUA U KOHCTPYKTOPCKUMU OI0pO, 3aHUMAIOIIUXCS Pa3paboTKOW 3J1eMEHTOB

KOHCTpyKIui n3 KM.
Ananmu3  pa®oOThl  IMO3BOJSIET  OTMETUTH  HOBH3HY, JAOCTOBEPHOCTH H
000CHOBAHHOCTb [IPUBEJCHHBIX B paboTe MOJIOYKEHUH, BBIBOIOB K PEKOMEHIAINH.
ABTOopedepaT NpaBUIBLHO M IIOJHO OTpaXkaeT CoJep)KaHWe TUCCePTaIlHH,
OCHOBHBIE pe3yIbTaThl pabOThl OMYyOIMKOBAHEI, B TOM YUCIE B XypHanax u3 cnucka BAK.

COHep}I{aHHe Jucceprallu COOTBETCTBYET COICPKAaHMIO OHyGHHKOBaHHbIX pa60T.

3AMEYAHUS 10 JUCCEPTALIMOHHOM PABOTE

1 Bo Bropoit rmaBe B m. 2.1.1 npu onmucaHUU KOHEYHO-IJIEMEHTHON ITOCTAaHOBKH
33J]aud  BBICOKOCKOPOCTHOIO  Harpy)keHus  cocraBHOM KM  KOHCTpyKUMH B
KBA3UCTATUIECKOM MPHOIMIKEHUH, HEOOXOAMMON Juid anmpobaiuy IMpeaioKeHHOMH
ABTOPOM aHAJIUTHUYECKON METOIMKHU OLIEHKH €€ IIPOYHOCTH, He (POPMATIN30BAHbl YCIIOBUS
ee 3aKpeIUIeHHs, YTO SBISAETCS OCOOEHHOCTHIO KBAa3UCTAaTHUECKOIO MPUOIMIKESHMUS.
Harpy3ku Ha KOHCTPYKLMIO 3aJar0TCsi B BHAE YPaBHOBEIUEHHBIX ITOBEPXHOCTHBIX H
00BEMHBIX CHJI, OJHAKO BHYTPU KOHCTPYKLUH (HA OCU CHMMETPHM) NOJDKHA OBITh
KOPpPEKTHO OIpelejieHa TOYKa 3aKpeluleHHs, B KOTOpod OyIyT OTCYTCTBOBATh
TepeMelieHns] TIPH TaKOM THIe HarpyxXeHus. ABTOp 00OLIes] 3TOT BOIPOC, XOTsS OH
SIBIISIETCSI BKHBIM M €r0 HEKOPPEeKTHOEe pelIeHHe MOXET IOBIMATh Ha Pe3yJbTaThbl
pacuera.

2. B n.2.2 He XxBaTaeT YETKOCTH M SICHOCTH IIPHA BBLIBOJE AHAIUTHYECKOH OLIEHKH
MpoYHOCTH cocTaBHONH KM KOHCTpYKIMK, HyMepalys HEKOTOPEIX (POPMYIT TIOBTOPSAETCS,
HEKOTOPbIE CCHUIKH COWTBI, HEKOTOpBIe IONOKEHUS OOBSCHEHBI HEJI0CTATOYHO, YTO

TIPUBOAUT K KQXKYLIUMCS TIPOTHBOPEUHSIM.



3. B pabore copepkuTcsi OONBIIOE KOJUUECTBO OIEYATOK, PENAKIMOHHBIX
IIOTPEIIHOCTEH, Kak[asd [JlaBa JOJDKHA HAYMHATBCS C HOBOM CTPAHMIIBI; BCE OTO
3aTPyIHAET BOCIPUATHE TEKCTA, XOTs B LIEJIOM HE MPUBOJIUT K HEIOPA3yMEHHUSIM.

Crenannple 3aMeyaHys HE BIMIOT Ha MOJOXKHUTEIBHYHO OLEHKY paboThl.
Huccepranmonnas paboTa B IelOM MpeACTaBIseT CO0OM 3aBepIleHHOE HCCIIeIOBaHHE,
MOCBALICHHOE PELICHHUI0 aKTyalbHOH mpoOieMpl, anpoOHpoBaHa Ha HAYYHBIX
KOH(EPEeHITHIX U CAMITO3UYMaX Pa3InYHOr0 YPOBHS, BKITIOYAsi MEK/TyHaPOIHEIE.

[IpencraBneHHas JIACCepTaLys SABJISIETCS 3aKOHYEHHOM Hay4HO-
KBaJTM(DUKAITMOHHONW paboTol, COOTBEeTCTBYIOMICH BceM TpeboBanusMm «llomokenus o
IPUCYKJIEHUH YYEHBIX CTENeHeW», YTBEp:KICHHOrO IocTaHoBieHHMeM llpaBurenbcrsa
Poccuiickoit @eneparnm Ne842 ot 24 centssdps 2013 roxa, a ee aBrop, badalines Apcenuii
BrnagumMuposry, 3acayKHBaeT NPUCYKICHUA YYEHON CTEIeHH KaHAuIaTa TeXHUYEeCKUX

Hayk 1o crieranbHocTi 01.02.04 — «Mexanuka 1e(popMHUPYEMOT0 TBEPIOIO TEa.

OdunuanbHbIA ONIOHEHT
Bounkos-boropoackuii Jmutpuit boprcosuy,
KaHIUIAT PU3NKO-MaTeMaTUYECKUX HaYK,
CTapIINK HaYy4YHBIA COTPYIHUK

OI'BYH MHCcTUTYT NpUKIagHON MEXaHUKH
Poccuiickoit akagemun Hayk (MIIPVIM PAH)
Anpec mecta paboThI:

Mocksa, JIeHHHIrpaaCcKui pocneKT, 7, cTp. 1
E-mail: v-b1957@yandex.ru

CnenuansHocth BAK, o xotopoii 3amuiiesa
nuccepranys — 01.01.07 «BpraucinurensHas

MaTeMaTHKa» /

Vyenslii cexperaps UIIPUM PAH

(HOMKHOCTB)




