OT3bIB

opuIHAILHOIO ONNMOHEHTa HAa  JAHCCEPTAllMOHHYI0 pabory «MccaenoBanue
TEPMOMEXAHMYECKHX H YJapHO-BOJIHOBBIX IIPOIIECCOB B TBEPALIX TeJaX NpH
HAHOCEKYHIHBIX HuTelbHocTAX Bosmymenuin» CYJIbEHKOBA IOpus BacuineBnua,
NpEeICTABJEHHYI0 HA COHCKAHHE YYEHOH CTeNeHH J0KTOpa (H3MKO0-MaTeMaTHYECKHX
HayK mo cnenuagbHocTa 01.02.04-MexaHnka xeopMHPY€EMOro TBEpAOro TeJia

B HacTosiiee BpeMs BONPOCHI HU3Yy4Y€HHS BO3JEHCTBHS OBICTPBIX JHEPIETHYECKHUX
[IOTOKOB Ha COBpPEMEHHbBIE MaTepHalibl IMpHoOpeTaroT Bce Ooibiuee 3HadeHHe. MHTepec x
BOIIpOCAaM MMOJOOHOTO poia 0OYCIIOBIIEH KaK YACTO HAayYHBIMH IIpoOIeMaMu, CBSI3aHHBIMHU C
H3yYeHHEM IWHAMHYECKHX YIPYTHX, TEIJIOBBIX W TEPMOYNPYTHX IPOLECCOB B
KOHJIEHCHPOBAaHHBIX CpellaX, TaK M C HEOOXOAMMOCTBIO PEIICHHS HOBBIX TEXHHYECKHX H
TEXHOJIOTHYECKUX 3aJay. Pa3BUTHE COBPEMEHHBIX TEXHOJIOTHII Bce B OOJBIIEH CTENEHH
OCHOBBIBAeTCSA Ha MOAU(DHUKAIIMH CBOMCTB MaTepHAIOB B pe3yJbTaTe ObICTPHIX BO3JCHCTBHM
JIa3epHOTO H3IYYEHHUs, IUIa3M, ITy4koB dYacTHl. OJHOBPEMEHHO BO3pacTalOT CKOPOCTH
SKCIUTyaTallHOHHBIX HAarpy30K Ha JeTajlld COBPEMEHHBIX MAallMH M KOHCTPYKIA.
KpaTkoBpeMeHHbIE WHTEHCHBHBIE paJHallMOHHBIE M  MEXaHHYECKHE  BO3NEHCTBHS
XapaKTepU3yIOTCsl CBOedl CcOOCTBEHHOH crenmudukoi, 0oOyCIOBICHHOM BOBJIEYEHHEM B
IPOLIECCHl PA3JIMYHBIX CTPYKTYpHBIX YPOBHEH MaTrepHanoB. BaXHO OTMETHUTBH, 4YTO HX
BJIMSIHHAE HA MPOYHOCTHh M IPOIECCHl pa3pyLICHUs MAaTEpUAIOB, JOJIOBEYHOCTH JJIEMEHTOB
KOHCTPYKIIUM B HAcToOsIlee BpeMsl HEIOCTATOYHO H3YYEHB! U IUIOXO NPOTrHO3MpyeMBI. B
CBSI3U C 3THM H3y4YeHHE OBICTPHIX YIPYTUX U TEPMOYNPYIHX MPOLIECCOB B TBEPABIX TENaX, a
TaK)Ke YaCTO CBSA3AHHBIX C HUMH yIapHO-BOJHOBBIX IIPOLIECCOB MPEACTABIIAET HECOMHEHHBIN
uHTepec. TakuM oOpa3oMm, Tema nauccepranuoHHod paborer [O0.B. Cyznbenkosa,
HOCBSINEHHOM SKCIEPHMEHTAILHOMY M TEOPETHIECKOMY H3YIEHUIO 0COOEHHOCTEH OBICTPBIX
JTUHAMHYECKHX TEPMOMEXaHMYECKHUX IPOIECCOB B COBPEMEHHBIX MaTepHanax IpH MabIX
JUTATEITBHOCTSIX UX HarpyXeHus, 6€3yCIOBHO, SBISETCS AaKTyaJIbLHOM.

Hayuynass HoBm3Ha BbimoyHEHHBIX [O.B. CynpeHKOBBIM 3KCIEPHMEHTAIBHBIX H
TEOPETHYECKUX  HCCIENOBAaHMH COCTOMT B H3YyYCeHHMM JWHAMHYECKOIO  OTKIIMKA
. TBEPHOTENbHBIX OOBEKTOB Ha OBICTPhIM (HAHOCEKYHIHBIH) JIa3€pHBI HAarpeB H €ro
IOCIEMYIONIEr0 yOapHOTO BO3AEHCTBHS Ha OOBEKT, B YCTAaHOBIECHHHM OCOOEHHOCTEH
YIPYTrOIUIACTHYECKOr0 Ae(GOpMHUpOBaHMS U pa3pylleHUs TBEpPABIX TeJl IpPH TaKHX
JUTATENIBHOCTSIX HarpyxeHus. Cnexyer 0co00 MOAYEPKHYTh BIIEPBBIE YCTaHOBJICHHEIE
JUCCEPTAaHTOM TNPHHIMITHAIBHBIC Pa3JIM4Usl HMITYJIBCHBIX XapaKTEPHUCTUK TEPMOYIPYTHX

HANpSOKEHWH B TEIUIO- M HETEIUIOMPOBOIAIIMX MaTephaiaxX, a Takxke pa3paboTKy (usmxo-



MEXAHHYECKOH  MOJENW JUIS  aIeKBaTHOTO  ONMCaHHs  TEPMOYIPYrod  peakiuH
TEILIONPOBOAAIINX MaTepHaioB. BrepBble BBIIOJHEH aHAIN3 OCOOEHHOCTEH NPOTEKaHHS
BBICOKOCKOPOCTHOTO ~ Ne(opMHpOBaHHS  TBEPABIX  Tell, IOJNY4YEHBl  JaHHbIE O
CUJILHOHEPaBHOBECHOM XapaKkTepe IpPOLeccOB B 30HE (GOPMUPOBAHHA HAHOCEKYHIHBIX
UMIIYJILCHBIX HanpspkeHu#. [IpogeMoHCTpHpOBaHO ONpENETIonee BINSHUE aHTapPMOHH3Ma
H aTOMHOIO CTPOEHHS TBEPABIX TEJN Ha IPOTEKAaHHE HECTALMOHAPHBIX yIApHO-BOJIHOBBIX
npoLEeccoB. BriepBrle SKCIEpUMEHTANbHO MOKa3aHO HapylleHHe 3akoHa Xoia-Ilerya mpu
HAHOCEKYH/IHBIX yJapHBIX HArPY>KEHUAX TOJUKPHCTAIUIMYECKHUX TBEPABIX TEIL.

W3yueHue mpoIieccoB reHepalii KOPOTKUX YIPYTHX M TEPMOYNPYTHX BO3MYILICHHIMA
HECTAI[MOHAPHBIM JIa3epHBIM H3JIyYCHHEM B TBEPIBIX TeNaX, a TaKXKe HX IOCIEAYIOLIErOo
pacrpocTpaHeH s, Ha MPOTSHKEHHH MHOTHX JIET NPHBJIEKAET CEPhE3HOE BHUMAHHE YYCHBIX
W3 pasHyYHbIX oOyacTei. Vcmonp3oBaHHE NOCTHIKEHMH COBPEMEHHOM JIa3€PHOM TEXHHKH
I03BOJSET IOAy4aTh (yHIAMEHTATbHYI0O HHGOpPMALMI0O O OBICTPBIX MEXAHHYECKUX
nporeccax B TBEPIBIX TelaX HEZOCTHKHMYIO ¢ IOMOIIBIO JPYrMX CpPeACTB. B Hacrosiee
BpeMsi aKTHBHO BeleTcs pa3paboTka METOOMYECKOH Oa3spl, IO3BOJIAIONIECH BBISCHATH
0COOEHHOCTH NPOTEKAHHS MPOLECCOB Mox00HOr0 poaa. B cBsa3u ¢ atum auccepranums 10.B.
CynpeHKOBa UMEET BaXXHOE yHIAMEHTAIbHO-HAYYHOE 3HAYCHHE, TAaK KaK B HEH BIIEPBBIC
IPOBECHO CHCTEMaTHYECKOE€ PACCMOTPEHHE IIPOLIECCOB I'€HEPALMH KOPOTKHMX YIPYIHX H
TEPMOYIIPYTHX BO3MYIICHHH B TBEPAOTEIHHBIX 00BEKTaX C y4ETOM HX PEabHOM CTPYKTYPEIL.

IlpakTHYecKasi 3HAYHMOCTH JUCCEPTAllMM 3aKIIOYaeTCs B CO3JaHUM 0a3bl
3KCIEPUMEHTAIBHBIX JaHHBIX, XapaKTepU3YIOIIUX OBICTphIE YNPYIHE€ H TEMOYNPYIrHe
IpOIECCHl B Ppa3IMYHBIX MAaTepHANaX, B CO3JaHUH (U3UKO-MEXaHMYECKHX MOJEIEH,
HO3BOJIIOIIMX  AHAJM3UPOBATh  IIOBEJEHHE MPOYHOCTHBIX M OKCIUIyaTallMOHHBIX
XapaKTEpUCTUK JeTajied MallMH W KOHCTPYKIMH Ipu OBICTPBIX TEPMOMEXAHHYECKUX H
yIapHO-BOJIHOBBIX BO3IECUCTBHSAX, BO3HUKAOIMX MpPH pealu3aly IIHPOKOro Kpyra
MIPUKJIAHBIX 3a/1a4.

O00CHOBAHHOCTh W [JOCTOBEPHOCTH OKCIEPUMEHTANBHBIX M TEOPETHYECKUX
pe3yNbTaTOB TUCCEPTAI[H OCHOBBIBAETCS HA MCIIOJIF30BAHUY OOIIECIIPUHATHIX B MEXAHUKE M
(bu3uKe Mozenei, 3aKOHOMEPHOCTEH U OTpaOOTaHHBIX METOAMK. OCHOBHBIE aHATUTHYECKUE
pe3yJIbTaThl MOJIyYEeHBI XOpPOIIO pa3pabOTaHHBIMM METOAAMH TEOPHH TEpPMOYNPYTOCTH.
JIOCTOBEpHOCTh 3KCIIEPHMEHTAIBHBIX PE3yIbTaTOB OOOCHOBBIBAECTCS HCIOJIb30BAHUEM
COBPEMEHHBIX  IPHOOPOB  pErHCTpanuy,  OTpPabOTaHHBIX  METONOB  JIa3epHOU
UHTEp)EPOMETPUHU C BHICOKMM BPEMEHHBIM M MPOCTPAHCTBEHHBIM Pa3pelIeHUeM, OOJBIINM
YUCIOM  B3aUMOJONIONHSIOMIMX  JKCOEPUMEHTOB M  NPUMEHEHHEM  CTaHIapTHHIX

CTaTUCTUYECKUX METOJOB 00pabOTKH 3KCIIEPUMEHTAIBHBIX PE3YIIbTATOB.




JluccepTanmoHHas pa0oTa BHIIOMHEHA HA BBICOKOM OJKCIEPUMEHTALHOM H
TEOPETHYECKOM ypoBHE. Jluccepramus COCTOMT W3 BBEAEHHs, ISTH IJIaB, MOCBSLIEHHBIX
H3JIOKEHHIO OPHUTHHAIBHBIX PE3yJNbTaTOB, 3aKIIOYEHHS KpaTKO IIOABOJSAIIEIO HMTOIH
muccepranuu. Crrcox Oubmmorpaduu K IEpBOH IiaBe COCTOMT M3 75 CCBUIOK, KO BTOPO#
riaaBe u3 64 CChUIOK, K TpeThell riaBe u3 89 cChUIOK, K YeTBEPTOH riaBe M3 55 CCBUIOK, K
maTod riaBe m3 75 ccbutoK. Jluccepramus HW3JI0KEeHa Ha 265 cTpaHUIlaX, B TOM YHCIIE
comepxut 130 pucynkoB, 6 Tabmu1 u Oubmorpaduro.

OCHOBHBIE pe3yJIbTaThl COMCKATENs M3JIOKEHBI B 51 medaTHBIX paboTax, a Takxe B
TPyAaX MHOTOYHCIICHHBIX OT€YECTBEHHBIX U 3apyOeXHBIX KOH(epeHIHH.

B I'maBe 1 cdopMymupoBaHbl OCHOBHBIE IOAXOIBl K 3KCIEPHMEHTAIBHOMY M
TEOPETHYECKOMY HCCIICIOBaHHIO HECTAI[MOHAPHBIX 3a1ay TEPMOYIPYTJICTH, HEOOXOIMMBIX
JUIL  ONpENENICHUs] TEPMOYIPYroro OTKIMKAa TBEPABIX TEJI HA TEIUIOBBIE BO3MYILIEHHS
KOPOTKO# (HAHOCEKYHIHOH) JIUTENFHOCTH. B Hell neTanbHO NMpoaHaIM3HpOBaHbI OCHOBHBIE
BBIBOJIBI, MonydeHHble B.M. JlaHWIOBCKONM B paMKaxX JIMHEHHOH TEOPHH TEPMOYIPYIron
peaKLuy TBEpABIX TEJT Ha CKaYOK TeMIIepaTyphl Ha rpaHule. B oTo ke riiaBe npeacTaBiIeHbl
pe3ynbTaThl 6oJee obmmero noaxoa K aHaJlu3y TEPMOYNPYTUX IIPOLIECCOB B TBEPABIX TENaX,
OCHOBAaHHOMY Ha CHEKTPAIbHOM aHalW3€ W BBEACHUHM IePeNaTOYHBIX (QYHKIHH,
COOTBETCTBYIOIIMX TE€HEPAIUU YIPYTHX aKyCTHYECKUX HUMITYJIBCOB IPU TEPMOONTHYECKOM
B030yxkaeHnH. OTMEYaeTcsi, 4TO JOCTOMHCTBOM IIOCIIE[HETO SBISETCA KaK BO3MOXHOCTB
ydera TEeIUIOQU3NYECKUX M YNPYTHX XapaKTEPUCTHK CPENbl, TAK M IapaMeTpOB Ja3epHOIO
u3nydeHnss (kodduiueHta MOTNOMEHUS CBeTa, JIUTEIBHOCTH HMIIYJIbCAa, pPa3Mepa
obygyaemoit o6nactu).

BaxxHoe JOCTOMHCTBO HCCIIEOBaHU, IPOBEICHHBIX B IJIaBe 1, COCTOUT B TOM, YTO B
Hell BIIepBBIE BBIIOJHEH IIOCJIEAOBATENBHBIN aHAIN3 W3MEHEHWH yHpyrux nedopmaiui B
TBEPAOTENBHBIX 00BEKTAaX MPU MOCTENIEHHOM YBEIWYEHUM IUIOTHOCTH SHEPIUU OOIydeHHS
obpazna. IlomydyeHHple pe3ynbTaThl MO3BOJMIIM YCTaHOBUTH IIPENENIbHBIE JHEPruHU
o0JlydeHHsT MaTepUalIOB, NPHUBOJSINME K IUIABJICHHIO HMX IIOBEPXHOCTH M 0OOpa30BaHMIO
onTHYecKkoro mnpo6oss BOMM3M MOBEpXHOCTH oOpasma. B pesynbrare BhepBble OBLIH
YCTaHOBJICHBI YETKHE IPaHHULIbI IPUMEHUMOCTH (POPMHUPOBAHUS aKyCTHUECKUX CUTHAJIOB JUIS
O00BEKTOB M3 pa3IMYHBIX MAaTepHalioB, COOTBETCTBYIOIIME JIMHEHHOMY TEPMOYIPYroMy
MEXaHHU3My.

B I'maBe 1 mnpuBomATcs OSKCHEpUMEHTAIbHBIE pE3YJIbTaThl IO BO30YXKICHHIO
TEPMOMEXAHUYECKHUX HalpspKeHUR KOPOTKUMH Ja3epHBIMH UMILYyJ1bCaMH,
JEMOHCTPHPYIOILIHE CYIIECTBEHHYIO pa3HHIly IPH HUX T€HEpallud B TEIUTIONPOBOAALIMX H

HETEIUIONPOBOIAIIMX  Marepuanax. JlUCCepTaHTOM TOJYYeH BaXKHBI  pe3yJIbTar,



IIOKa3bIBAIOIIMM, YTO €CIH B HETEIUIONPOBOIAINMX MaTepHajiaX YHOPYIHd OTKJIHK
ONMCHIBAETCA B PaMKax CTAHJAPTHOTrO MOJIXOJa K PEHICHHIO JMHAMHYECKUX TEPMOYNPYTHUX
3a7a4, TO JUIA TEIUIONPOBOMAINMX MAaTepHAIOB OH HE JaeT YAOBJIECTBOPHUTEIbHBIX
pesynsTaroB. st 0OBsACHEHUS HAOMIOJAeMBIX Pa3lIMYMid NPENJIOKEHA MOIyHMIIEpHYeCKast
MOZIENIb «TEIIOBOTO IOPINHS», YYHTHIBAIONIAs MEpeMEIleHHe CBOOOIHBIX IJJIEKTPOHOB B
pEAIbHBIX TEIUIONPOBOAIINX MaTepuanax (MeTalaX) B paMKaX TIHIPOAMHAMHYECKOH
mozenu. IlpemnoxxeHHas MoOZAeNb IO3BONMIA OOBIACHHTH CYIIECTBEHHOE pa3jidvue B
JUIATENLHOCTAX (a3 c©xKaTUd W PacTSHKEHHUS, XapakTeEpHOe JUId TEIUIONPOBOIAIINX
MaTepHaIOB ¥ HEYKJIQAbIBAIOIIEECs B PAMKH CTaHIapTHOM TEPMOYIIPYTOCTH.

B TI'nmaBe 2 wuccileooBaH YyIapHO-BOJHOBOM OTKJIMK MAaTE€pHalloB Ha YyJapHOE
BO3MYIEHHE  BOJNHM3M  TOBEPXHOCTH  HarpykeHus.  IIpencraBiaeHel  pe3ynbTarThl
3KCIEPUMEHTAIBHBIX HCCIEJOBAaHUH MPOLECCOB PACIIPOCTPAHEHUS MMITYJIHCOB HAMPSKECHHS
HAHOCEKYHIHOW JUTHTENIFHOCTH, TE€HEPHpPYEMBIX H3Iy4eHHEM MMIIYJIbCHBIX J1a3€poB, B
yCIOBHAX OMHOOCHO#M nedopmarym. Iloka3aHo, YTO C YBEIMYEHHEM DACCTOSHHS OT
MOBEPXHOCTH 00pa3la INPOMCXOAUT OBICTPOE YMEHBIIEHHE AMIUIATYIBI IPOJOIBHBIX
HAlpSOKEHHH W yYMEHBIIEHHE CKOPOCTH HMX DPAaclpoOCTPaHEHMs C  IIOCTENEHHBIM
NpUOJIMKEHHEM K CKOPOCTH 3Byka B IiyOumHe oOpasuma. IIposenenHoe mmccepTaHTOM
JOTIONHUTENLHOE HM3MEPEHHE IMONEPEYHBIX HAMpsHKEHWH IIpH OXHOOCHOH Jedopmaruu
3HAUUTENILHO PACIIHPHIIO HHPOPMAIHIO O TOBEICHUN MaTEpHAIOB IIPH yIapHBIX Harpys3kax
U TI03BOJIAJIO MOJIHOCTHIO OIHCATh HAMPSHKEHHOE COCTOSTHHUE IIPH IIJIOCKOM yAape.

W3-3a OTCYTCTBHS MoOJeiedl MEepPeXOAHBIX MPOIECCOB IIPH BBICOKOCKOPOCTHOM
Harpy)XeHHH aHaJM3 ITOJyYEHHBIX pe3yJbTaToB OBbLT BBINOJIHEH B paMKaxX TPaJHIMOHHBIX
[IOJIXOIOB, HCIIOJIB3YIOUIMXCSA JUIS OIMCAHUS HAIpPSDKEHHOI'O COCTOSHHUS MaTepHalIoOB B
YCIIOBHSAX OAHOOCHOM nedopmanuu. B dYacTHOCTH, B paMKax Takoro mHozaxojga ObUIO
yCTaHOBJICHO, 4YTO moBeneHHe kKodpdumuenta Ilyaccoma mnpu OBICTPEIX yIapHBIX
HAarpy>eHUsX IS  IOeJIOYHO-TAJIOMAHBIX  KPHCTAUIOB M IUIABIEHOTO  KBapla
OPHHIUIHATBHEIM 00pa3oM OTJIH4YaeTcss OT moBeaeHUs Kodbdumuenta Ilyaccona mnd
MetauioB. IlomoOHoe moBeneHne Koddduuuenta IlyaccoHa mpu OBICTPBIX yIOapHBIX
Harpyskax OBUIO CBS3aHO C Pa3sBHTHEM HECTAIlMOHAPHBIX BOJIHOBBIX IIPOIECCOB B 00IACTH
yaapa, CONPOBOXKIAIOIIMXCS CHJIHPHOHEPAaBHOBECHBIM BO30Y)XXIE€HHEM MpPOJOIBHBIX U
MOMIEPEYHBIX MO KOJeOaTeqpHOro crnekTpa ()OHOHHOM NOACHCTEMBI TBEpAOro Teiaa. B
paMKax MpeUIOKeHHOW Mojend B [aBe 2 AuMcCepTaHTOM IIOJIy4YeHa CBS3b Ilapamerpa
['proHaii3eHa TpH HECTAIMOHAPHOM YIOApHO-BOJHOBOM IIpOIECCE C 3KCIEPHMEHTAIBHO
YCTaHOBJICHHOM 3aBHCHMOCTBIO Ko3(d¢umuenta [lyaccoHa OT BpeMEHH Ui 3TOTO XKe

Imponecca, IMO3BOJIMBINAA IIPOAHAIIM3UPOBATE AWUHAMHUKY IIEPECPaACIIPEACIICHUA BHYTpeHHef/'I




SHEPrHH yIapa MEXIy HOPMaIbHBIMH MOJaMM KoneOaHui pemerkd. IlomydeHnsie
SKCIIEpUMEHTaIbHBIE pe3ynnbTaThl Mo3BoauiaK HO.B. CynpeHkoBy caenats BaKHBINA BBIBOI O
pasIMYHOM XapaKTe€pe AHTapMOHHYECKHX IIPOLIECCOB B pEIIeTKaX IIEI0YHO-TAIONIHBIX
KPUCTAUIOB M METAJUIOB IIPH OBICTPOM yJapHOM BO3JAEMCTBHH U KAYECTBEHHO OOBSICHHUTDH
0COOEHHOCTH MX Ae()OPMALHOHHOrO IOBEIEHHS IPH MTOTOOHBIX BO3ACHCTBHSAX.

B I'naBe 3 mpexcTaBieHsl pe3ynbTaThl HCCIECAOBaHUH IIPOLECCOB (GOPMHPOBAHHS U
3BOJIIOLHMH JBYXBOJIHOBOH CTPYKTYpPhl YHPYTOIIACTHYECKHX HMITYJIbCHBIX HAINpPSOKEHHH II0
Mepe UX pacrnpoCTpaHeHHs B MeTa/ulaX. OCOOEHHOCTh MPOBENEHHBIX UCCIIEA0BAHIH COCTOUT
B y4E€Te HCXONHOIO COCTOSHHS CTPYKTYphl MeTajula HA MEXaHW3MBl H JAHHAMHKY
Pa3BHUBAIOIIUXCS IUIACTHYECKUX TEYCHUU. JleTalbHO ONMCAaHBl METOOUKH MOATOTOBKH
00pasoB W3 MemM, Xeje3a, HHKENIS M ATOMHHHEBBIX CIUIABOB C PA3lHYHON HCXOIHOM
CTPYKTYpOii, GOPMHPYEMOii OTIKHUIOM IIPH PA3IUYHBIX TEMIEPATYpaX, MUIS JUHAMUYECKHAX H
CTaTU4YECKUX HCHbITaHui. [IpoBeNeHBI JKCIEpUMEHTABLHBIE HCCIECHOBAHUS — BIHSHHUS
MCXOJTHOH CTPYKTYpHI 0o0pasua Ha MEXaHH3MBl IUIACTHYECKOrO TEYEHHS METAIOB IIpH
HaHOCCKYHIIHOM  YJAApHOM Harpy>e€HHH, II03BOJIUBIIME IIOCTPOMTH JHHAMHYECKHE
AnarpaMMbl 3aBHCHMOCTH HaNpsOKeHWH OT JedopMmamuu mis oOpasimoB ¢ pa3IH4HOM
MCXOIHOH CTPYKTYpOM. JIMCCEPTAHTOM IIONYydYeH BaXKHBIM pPE3yNBTAaT, COCTOSLIMM B
HapyIICHUM 3aBHCHMOCTH JHHAMHYECKOTO Mpeleia YNPYroCTH M YNPOYHEHHs MaTepuasa
IpH HAHOCEKYHIHOM Harpy>KeHHH oT 3akoHa Xoja-Ilerda. Tak, uM BrepBBIE YCTaHOBIEHO
YBCJIIMYCHUC IUHAMHYECKOIO IIpefeNna YNpPYroCcTd M YIOPOYHEHHS METaUIOB C POCTOM
pasmepa 3epHa. JluccepranToM pa3paboTaHa ONTHKO-aKyCTHYECKas QUArHOCTHKA COCTOSHHS
MaTepuaioB 10 U nocie Harpyxenus. [lonyuennsle pe3ynbTaTsl MO3BOIMIM YCTAHOBHTD, UTO
HapymeHHe 3akoHa Xojuia-IleTya B KpYNHO3EpHHCTBIX  00pasmax — oOyCIOBICHO
NEPECTPOMKON BHYTPH3EPEHHON Ne(EKTHOH CTPYKTYpHI B [e(OPMAIOHHOE YIPOYHEHHE.
IIpenoxeHHble METOAUKH TPOJEMOHCTPUPOBAIA BO3MOXHOCTE IIpH  OOHOBPEMEHHOM
BO3JICHCTBHU CTATHYECKMX M IHHAMHUYECKHX HArpy30K OJIOKMPOBATH ACHCTBHE OIHHX
CTPYKTYPHBIX YPOBHEH nedopMalMu H 3aqeiiCTBOBaTh Apyrde, MO3BOJISIS TE€M CAMBIM
YIPaBiATh MPOYHOCTHBIMH XapaKTEPUCTHKAMM 3JIEMEHTOB KOHCTPYKIMH IIPH Pa3JIMYHBIX
YCIIOBHAX TUHAMUYECKOTO HArPY KEHHS.

B I'maBe 4 skcriepHMEHTANBHO HCCIICHOBAHBI TIPONECCH] PA3PYLICHHUS TBEPABIX TEI
NpH  yAapHBIX HAarpy3KaX pasHOM JUIMTENIBHOCTH M pa3HBIM BPEMEHHBIM IIPOQHIEM.
llokasaHo, 4TO Hapsmy C BENMYHHON U JUIMTENHHOCTHIO YIApPHOTO HMITYJIbCA Ha MPOIECCHI
PaspymICHUS CYIICCTBCHHOE BIMSAHHE OKAa3bIBACT MPOCTPAHCTBEHHO — BPEMEHHOW CIEKTP
ynapHO# Harpysku. J[na monydeHus wHGOpMAamEH O HOporax Jy4eBOM M IUHAMHYECKOM

IIPOYHOCTH CTEKOJ HUCCECPTAaHTOM ObL1a pa3pa60TaHa MCTOJHKA HU3MEPEHUS NABIICHUS IPU



ONTHYECKOM Ipoboe B 00beMe INpO3payHbIX MaTrepuaioB. Pa3paboTaHHBIE METOIHMKH
II03BOJIMIIM OIPENENUTh OCOOEHHOCTH IPOLECCOB pa3pyleHUss 0OqHOGA3HBIX U ABYyX(a3HBIX
CTEKOJI NIPY BO3JCHCTBUM HAHOCEKYHIHBIX JIa3epHBIX MMITYJBCOB, & TAK)KE CPaBHUTH HX C
IpoLeccaMH  pa3pyIIeHHs KBapIEBOIO CTekJa. bbUI0 YCTaHOBJIEHO 3HAYUTEIBHOE
yBEIMYEHHE yIapHOU IPOYHOCTH ABYX(a3HBIX CTEKOJ [0 CPABHEHHIO C OJHO(pA3HBIMH.

Ha npumepe kpucramnoB NaCl wnccienoBaHO BO3IEHCTBHE 3HAKOIIEPEMEHHBIX
HalpsOKEHUH Maylofl [UIMTENTPHOCTH Ha IIpoLecChl Je(GOpMUPOBaHHMS U pa3pyIIEHHs.
VYcraHoBIIEHB! 0COOEHHOCTH OTKOJIBHOTO Pa3pyIIEHHs B MOAOOHBIX YCIIOBHSIX, COCTOSIINE B
CYILECTBEHHOM CHIDKEHHM IIOpOTra OTKOJIA IPH YMEHBUIEHHH IUTUTEIBHOCTH ITyJIbCAIUH U
BPEMEHH MeXIy HuMH. lccnenoBanue HMITYJIBCOB 3JEKTPOMArHUTHOTO H3JIyYEHHS,
U3JIy4aeMBIX B IPOLIECCAX Pa3pyIICHUS [TE303JIEKTPUKOB, MO3BOJIMIIO CBA3aTh MH(POPMAIIHIO
00 MX pa3BUTHH B XpYIKMX MaTepHalax ¢ MacmrabamMu CTPYKTYp, 3aIeiCTBOBaHHBIMH B
npoueccax paspylIeHHsl Ha DPa3IH4YHBIX BpPEMEHHBIX CTaJUAX BO3JCHUCTBHS YyIapHOU
Harpy3ku. PaspabGorannsie }O.B. CynpeHKOBBIM METOAWKH IIO3BOJIAIHA HCCIIEAOBATH
IPOLECCHl DPa3pyLIEHUs] TOPHBIX IHOPOA IPH YAApHOM BO3ICHCTBHM MHKPOCEKYHIHON
JUTUTENBHOCTH Y, B YaCTHOCTH, ONPENETHTh AUHAMHYECKYIO IPOYHOCTH PAa3JIMYHBIX HOPOX
OTHOCHUTENIFHO OTKOJIBHOTO Pa3pyLICHUS.

B I'maBe 5 mpuBeneHsI MOIy4YEHHbIE TUCCEPTAHTOM DPE3YJbTaThl, HallpaBleHHbIE Ha
pacIIMpeHre METOANYECKAX BO3MOXHOCTEH IIPOBENCHUS ONTHUKOAKYCTHYECKUX M3MEPEHUH.
Jna uHTEp)EepOMETpHUECKHX METOIUK pAacCMOTPEHAa BO3MOXKHOCTh YBEIHYEHHS HX
9yBCTBUTEIBHOCTH B 00JIACTH MaJIBIX CMEIICHUH 3a CUET YBEIMYEHHS IOIJIEPOBCKOTO CIBUTA
YacCTOTHI, CO3JaBaEMOr0 3a CYeT MHOTOKPAaTHOTO OTPaXEHUs CBETOBOrO Jyda OT
IIOBEPXHOCTH HCClIeAyeMoro obOnekTa. M3MepeHue OONbIIMX AMHAMHYECKHX CMEIICHHH
NPENIOKEHO OCYINECTBIATh 3a CYET HCIOJIb30BAaHUS HHTEP(EPEHINH MEXIy JIydaMH,
OTpPaXEHHBIMH OT ofpasna moja pa3HBIMH yriamd. JluccepraHToM paspaboTaHa
ONTHKOAKyCTHYecKasts  sideiika, ofecneunBaromas  3¢¢exkTuBHOEe  mpeoOpa3oBaHHE
ONTHYECKOTO0 H3JIy4eHHs B 3BYK M IIO3BOJIIIONIAS OCYIIECTBJIATH H3MEPEHHE YIPYTHX
CBOWCTB MAaTepHaloB H JAe(PEKTOCKONHIO 3JIEMEHTOB KOHCTPYKIMU. Sueiika mo3Boiser
IPOM3BOJUTh H3MEPEHHs Kak IpH OXHOCTOPOHHEM JOCTyHme K OOBEKTY, TaK H IpH
OJHOBPEMEHHOM KOHTpOJIE MPOXOASIIUX M OTPaXEHHBIX aKyCTHYECKHUX HMIIYJIBCOB.
IlpencraBnennble B OuccepTalliM IPEMEpPHl OOHAPYXEHHS C €€ IOMOINBIO JIedekToB
Pa3NMYHBIX THUIIOB JEMOHCTPHPYIOT IEPCIEKTUBHOCTh HCIONB30BaHMs pa3paboTaHHOM
OIITMKOAKyCTHYECKOH sueiiku B HepaspymaromeM KoHTpoie. [IpomemMoHcTpupoBaHHas B
paboTe BO3MOXHOCTh (POKYCHPOBKH HaHOCEKYHIHBIX HMMIIYJbCOB [JABICHHS B paMKax

TCPMOYIIpYroro MeExXaHnu3Ma TI€HEpallUH 3BYKa IIO3BOJISIET TOBOPHTL O BO3MOXHOCTH



IPOBEIACHHUS  ONTHKOAKyCTHYECKMX M3MEPEHMH ¢  BBICOKMM  MPOCTPaHCTBEHHBIM
pa3pelieHueM.

ITo mpencTaBIeHHOM MUCCEPTAIMOHHONH paboTe MOXHO CHAENaTh CIECTYIOIINe
3aMeyYaHMs:

1. B mucceprauuy B riiaBe | oTMeYaeTcs CYIIECTBEHHOE Da3jiMYde B TOBCICHUU
MMIIYJILCHBIX TEPMOYINPYrux nedopManuii B TEIUIO- ¥ HETEIUIONPOBOIAIINX MaTepHajax.
[Ipy 5TOM MOJ TEIUIONPOBOASINMMH MaTepHallaMH IIOHHMAIOTCa MeTauisl. OTMedaercs
B&)KHOCTh yYeTa BKJIa/la JJIEKTPOHOB B TEIUIONPOBOIHOCTh METalLIOB. BMecte ¢ Tem B pabote
He MIPUBOAUTCS MOCIICAOBATENBHBIN aHATNU3 POJIH 3JIEKTPOHOB B TEPMOYIIPYTHX Ipoleccax B
Metaiax. Ilepexon B cooTHomeHun J{foraMelnis OT 9aCTHOH IIPOM3BOJHOM OT TEMIIEPATYphI
10 BPEMEHH K IIOJHON MPOM3BOJHOM MOXET paccMaTpHBAThCA JIMIIb KaK HEKOTOPBIH
OBPUCTHUYECKHH TPHEM.

2. B pa6ore M.U. Karanosa, .M. Jlu¢mmna u JI.B. Tanaraposa, ony0IuKOBaHHOH B
XOT®, T.31, Bem.2 B 1956 roagy ObUIO IOKa3aHO CYIIECTBEHHOE Da3jIM4de IIPOIECCOB
nepeNayd SHEPrUM B METAUIaX OT JJIEKTPOHHOM MOACHCTEMBI K (POHOHHOHM IIPH MEpEXojie
TEMIIEpaTyphl pelleTKH 4epe3 Temneparypy Jlebas. B muccepranuu He MPOBEICH aHAIU3
CTEIEHH BJIMSHHUS YKa3aHHOTO 3JIEKTPOH — (POHOHHOIO B3aMMOJEWMCTBHUS IIPH MMITYJIBCHOM
HarpeBe IIOBEPXHOCTH MeTajula 10 TeMIeparyp Bbllle Temueparypsl Jlebad, Xors
5KCIIEPUMEHTHI [IPOBOIMIKCH BIUIOTH JO TEMIEPaTyp IUIABICHUS MOBEPXHOCTH 00pasloB.
ITpoBeieHrE TONOOHOTO aHAIM3a MOIJIO GBI IIO3BOJIMTE OoJiee MOCIeI0BaTENbHEIM 00pa3oM
Pa3BUTh MOJIENb «TETJIOBOTO MOPIIHS», HCIIOJIB30BaHHYIO B TUCCEPTALIUH.

3. B TekcTe paGOTH UMEIOTCS HEKOTOPHIC ONEYaTKH M HETOYHOCTH. Tak, Halnpumep,
Ha cTp.13 ¥ 14 oTcyTcTBYeT pacu@poBKa BEIHYUH d H O, XOTS IO CMBICITy HMH JOJDKHBI
OBITH TEMIIEPATYPOIPOBOAHOCTE M KOI(PGUIMEHT MOTJIONIEHHs H3IydeHHs, Ha cTp.108 B
BelpakeHuax (2.6.8), (2.6.9) u (2.6.10) mna mapameTpoB I'proHaii3eHa HE MpPOCTABJICHBI

BCJIMYMUHEL, II0 KOTOPBIM 6€pCTCSI IIpOU3BOAHAS IO 06’BCMy.

B IIeJIOM, OTMEUYCHHBIC HEAJOCTAaTKH HE BIHAIOT HA 06111}7}0 TTOJIOXKHUTCIIBHYIO OLICHKY
III/ICCCpTaIIHOHHOﬁ pa60TBI COHUCKAaTEJIA.

Coneprxanne aBTopedepara MOJTHOCTHIO COOTBETCTBYET COAEPIKAHMIO IUCCEPTALIUH.

B 1emmoM, nuccepranunonHas pabora «VccienoBaHue TEPMOMEXaHUYECKUX H yIApHO-
BOJIHOBEIX IPOIIECCOB B TBEPABIX TeJIaX MPU HAHOCEKYHIHBIX JJIHTENBHOCTAX BO3MYIIEHHUN»
II0 HCIOJIb3yeMBbIM B HEH TEOPETHYECKUM METOAaM, IO HOBU3HE HAy4YHBIX DPE3yJbTaTOB,
NPaKTHYECKOM M HAYYHOM 3HAYMMOCTH COOTBETCTBYeT crenuanbHocTh 01.02.04 — Mexanuka

nepopMUpYEMOTO TBEpIOTO Telna H YHOBIeTBopseT BceM TpeboBanusmM BAK PO,




NpENbSIBISIEMbIM K JOKTOPCKUM IUCCEPTALUsAM IO JaHHOH CIEUUAIBLHOCTH, a €€ aBTOp -
CynpenkoB IOpuit BacuibeBuu 3aciayXuBaeT NPUCYXAEHHUS CTENEHH NOKTOpa (U3UKO-

MaT€MAaTH4YCCKUX HAYK.

OdunuanbHBINA ONMIIOHEHT,

Benymuii HaydHbii cotpynauk @TU um.A.®. Modhde PAH,
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