Poccumnckunm
Hay4HbIN
¢doHp

Poccunckumn HayuHbIn cooHA
MpoekT Ne 19-77-30008

«Pa3paboTka TeopeTMYeCKUX OCHOB U NPaKTU4YECKUX MeToao0B
MHTENNEeKTyarlbHOro MOHMTOPUHra CMOXHbIX FOPHOTEXHUYECKUX 06 LEKTOB»

Bropas LLIKona monoabix y4eHbIX

«MOHUTOPUHI NPUPOAHDIX U

TEXHOINeHHbIX cuctem»

NMPOrPAMMA

16-18 HoA6pa 2020

NepmcKkuit pepepanbHblii UCCNef0BaTENIbCKUNA LIEHTP
YpanbcKkoro otaeneHus Poccuiickoit akagemum HaykK

r. Mepmb



Mporpamma LUKonbl MOMOAbIX YYEHbIX BKMNOYEHa B  NaH
Poccuinckoro  HaumMoHanbHOrO KOMUTETa MO  TEOpeTUYEecKon u
npuknagHom MexXaHuKe, TexHu4yeckoro KoMuTeTa 17
(Hepaspywatowas oueHka) EBponerickoro obuiectsa CTPYKTYpHOM
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cooTBeTcTBYyeT TemaTtuke [lepmckoro Hay4Ho-obpasoBaTenbHOro
LEeHTpa MUPOBOro YPOBHS «PaunoHanbHOe HeaPONob30BaHME Y.
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ManoBuyko Anekceun AnekcaHapoBuy

JIOKTOp TeXHMYECKMX HayK, uileH-kKoppecnonHaeHT PAH,
HayuHbli pykoBogutensr DOUIL[ «Emunas reodusnueckas
ciyx6a PAH», Begymmuit chneumanuct B o0iactu
MOHHMTOPHHIA pa3HOMacCIITaOHbIX CEHCMMYECKUX
IIPOLIECCOB. 3acily>)KeHHbIN Aesrens Hayku P®. Unen bropo
Otnenenns Hayk o 3emuie PAH, npencenarens Hayunoro
coBera PAH mo npo6Giiemam mpuxiagHoi reopusnky; dieH
Poccuiickoro  3KCmepTHOr0  coBeTa IO MPOTHO3Y
3EMJICTPSICEHUH, YJIeH poccuiicKou 4acTu
KoopauHanMoOHHOr0O KOMHTETa B paMKax pealu3alnuu
Cornamenust  mexnay  IlpaBurensctBom  Poccuiickoit
®denepannn u IToaroroBUTENLHOIM KOMHCCHEN
Opranuzanuu 1o J[oroBopy o BceoObeMITIONIEM 3alpelIeHUH sIepHbIX uenbiTanuil (AB3511).

Pa3HomacluTabHbIN CeMCMONMOrM4eCKMmM MOHUTOPUHT MPUPOAHBbIX
M TEXHOT€HHbIX CEMCMUYECKUX NMPOLIECCOB Ha TeppUTOopUn
Poccuunckon ®epepaumnmn

PaccmoTpeno cTaHOBiI€HHME U pPa3BUTHE MHOTOYPOBHEBOM CHCTEMBI CEHCMOJIOTMYECKUX
HaOmoneHuit Ha Tepputopun Poccuiickoit ®deneparmu. OmucaHa CTPYKTypa, COCTOSHHE H
TeHAcHIMH ee pa3BuThsi. CHOopMyTUpOBaHBI HOBBIC HAMPABICHUS Pa3BUTHSI HHCTPYMEHTATBHOU
CEIICMOJIOTUU U HOBBIE 33/1a4H, PEIIEHHE KOTOPHIX CTAJ0 BO3MOXHBIM Ojlarogaps BHEAPEHUIO
0oJiee COBEPIIICHHBIX CPEJCTB MHCTPYMEHTAIBHBIX HAOMIOCHHH (C IMIMPOKOM TOJIOCOM 4acToOT U
OOJIBIIIUM TMHAMHYECKUM auarna3oHoM). [IpuBenensr mpumepsl 3QPEKTUBHOTO HCIIOTB30BAHUS
[IMPOKOTOJOCHBIX HU(MPOBBIX CEMCMONOTHYECKUX JaHHBIX JJIs W3YYCHHUS OCOOEHHOCTE!
[NIyOMHHOTO ~ CTPOEHHUs  pa3pe3a  CEeHCMOAKTHBHBIX  PETMOHOB M MPOTHO3WPOBAHUSA
reOJUHAMUYECKOH OOCTAaHOBKM Ha JIOKAJIBHBIX OOBEKTaX IO pe3ylbTaTaM MOHUTOPUHTA
MPUPOTHON ¥ TEXHOTCHHOW CEHCMHUYHOCTH Ha Pa3IMYHBIX MACIITA0OHBIX YPOBHSIX.



AHTOHOBCKasa NanuHa HukonaeBHa

Jloxmop mexunuueckux Hayk, 3aB. JaboOpaTOpuUel CEUCMOJIOTUU
@denepalIbHOTO  HCCIIEI0BATENBCKOIO LIEHTpa KOMIUIEKCHOIO
n3ydeHuss Apktuku (r. ApxaHrenbck). OOnacTb HaydHBIX
UHTEPECOB: CEHCMUYECKUN MOHUTOPUHT 3amnagHoro
apKTU4Yeckoro cekropa P®, reogmHamMuka TUIaTGOPMEHHBIX
TEppUTOpUH, O0OCIeIOBaHWE  WHXEHEPHBIX OOBEKTOB H
pa3paboTKa CEMCMHYECKUX METOIO0B 10 MX MOHHTOPUHTY. ABTOP
u coaBTop Oonee 120 HayuHBIX paboT, 3 MoHorpaduii. Umeer 3
MaTEHTA.

MOHUTOPUHI NPUPOAHBLIX U TEXHONEHHbIX OMACHOCTEWN
CecCMUYeCKMMM MeTogamMum, B TOM 4ymcne B ycroBusix KpamHero
CeBepa

B cBs3u ¢ muaHMpyeMBIM yBEITHMUYEHHEM TEMIIOB MPOMBIIIJICHHOTO OCBOEHHUS APKTHYECKOTO
peruoHa u, MpexJe BCEro, ¢ pa3BUTHEM J00BIBAIONINX, MepepadaThIBAIOMINX U TPAHCIOPTHBIX
oTpacied OHMUM U3 aKTyalbHBIX HANpPaBICHUN ABIAIOTCA pabOThl MO OOECHeueHUIo
0e3omacHOCTH  (YHKIMOHMPOBAHUS  COOTBETCTBYIOIIMX  IMPOM3BOACTB. M3BecTHO, 4YTO
IPUPOJHBIE TMpoIlecchl 3aHuMaroT 12% cpeau OCHOBHBIX MNPUYMH aBapuil Ha MOPCKHX
TpyOOIpPOBOJaxX, K HUM OTHOCATCS: 3eMJIETPSICEHUS, OIOJI3HU, 00BaJIbl, SK3apanus u 1p. Crnabdble
COOBITHA W WX BTOpUYHBIE 3(P(DEKTHI, MPOU3OMICANINE B TpEAeiiax pa3MelIeHUus OO0BEeKTa,
OpUBOAAT K aBapusM. He CTOMT wuCKIOUaTh NOJOOHBIX HETAaTHBHBIX IPOILECCOB U HA
ApPKTUYECKHUX TEPPUTOPHSIX, KOTOPBIE, C TOUKH 3PEHUS CEHCMOJIOTHH, BEChbMa CKPOMHO HW3YYEHBI.

Bo300HOBIIEHNE M YCTAaHOBKA HOBBIX CEMCMUYECKHUX CTAHLUI CO3/1ay ONaronpusTHBIEC YCIOBHS
JUISL PETHCTPAllMM W JIOKAlMW HU3KOMAarHMTYAHBIX 3€MIICTPSACEHHUH I HEKOTOPBIX PaliOHOB
EBpasuiickoil ApKTUKM. VY YyYEHBIX [OSBHUJIACh BO3MOXKHOCTb OLIEHUTH IPOSIBJICHUS
COBPEMEHHOM c/1ab0il CeICMUYHOCTH M UCIIOJIB30BaTh ATH JaHHBIE IS MTOCIEAYIOIIUX T'€0JI0r0-
TEKTOHMYECKMX M TI'€OJMHAMHUYECKHX BbIBOJOB. Kpome TOro, McIosib30BaHHE COBPEMEHHOU
CEHCMOJIOTHYECKOM anmaparypsl U IPUMEHEHUE TTACCUBHBIX CECMUYECKUX METOIOB OTKPBIBAET
HOBBIE TIEPCIEKTHBBI MO0 M3YYCHHUIO COCTOSHUS PAalOHOB pasMelIeHHs HMH(PACTPYKTYpHI, YTO
BECbMa aKTyaJIbHO B YCJIIOBHSAX M3MEHSIOLIETOCs KIMMaTa.

B nexuuu OyayT paccMOTpEHBI CIIEAYIOIINE BOIIPOCHL:

— CEHCMHMYECKHIl MOHUTOPHUHT 3anmagHoro cekrtopa Poccuiickoit ApKTHKY;

— BO3MOXHOCTH  CEHCMHYECKOro  OOOpyZOBaHUS  JUIsI ~ MOHHUTOPHMHIAa  OCHOBaHUS
KEJIE3HOTOPOXKHBIX ITyTeH B paliOHaX CO CIIOKHBIMH TPYHTOBBIMH YCIIOBUSIMH,

— celicMUYecKue Crioco0bl 00CIe0BaHMS aHTPOIIOT€HHBIX 00BbEKTOB Pa3IMYHOI0 Ha3HAUCHHS.



Muxannos BaneHTuH OneroBuy

Unen Ilpesunnyma PAH, HauanpHuk otnena Hayk o
3emute. ['maBHBIA HAay4HBIN COTPYIHUK JlabopaTopun
KOMIUIEKCHOM TE€OJMHAMUYECKOW HHTEPIPETALUU
HA3€MHBIX W CIIyTHHKOBBIX JAaHHBIX V OTtneneHus
MaremaTrueckoil TreoU3UKH W TEOMH(POPMATHKU
Wucruryra puzuku 3emiu um. O.1O. [lImunra PAH

Unen-koppecnonnenr PAH, moktop  ¢wusuko-
MaTeMaTHYeCKuX Hayk, mpodeccop. Crenuanuct B
o0macTi TeOoPU3NKH, TEOJUHAMUKH, YHCICHHOTO
MOJICTTUPOBAHUS,  HCIIOJNIb30BAHUS  CITYTHUKOBBIX
TEXHOJIOTHI B Haykax o 3emuie. ABTop Oosee 120
HAy4YHBIX paboT, B TOM 4MCJe Tpex MoHorpadui, I
MaTeHTa.

MpuMeHeHMe CNYTHUKOBbLIX TEXHOJIOrMI NpU peLleHnn 3agav
reopu3nKu n reoguHaMmKm

Muxannos B.O., TumolukmHa E.T1.

CoBpeMEHHBIE CITYTHUKOBBIC TEXHOJIOTHH IO3BOJISIOT C BBICOKOH TOYHOCTBIO PETHCTPHUPOBATH
CMCIICHUA 36MHOI>1 HOBerHOCTI/I U TCXHOI'CHHBIX O6I>CKTOB. H_[I/IpOKO I/ICHOJIBSYIOTCSI JAHHBIC
rI00aTbHBIX HABUTAIMOHHBIX CHyTHUKOBBIX cucteM GPS m I'JIOHACC. Mertoapl pamapHoid
CIIYTHHKOBOH MHTEp(EpOMETPUH ITOKA YTO MPUMEHSIOTCS B HAIlIEH CTpaHe 3HAYUTEIBHO PEXe.

[Tyrem 00paOOTKM NIBYyX KOCMHUYECKHMX CHHUMKOB, BBIIOJIHCHHBIX C IPUMEHEHHEM paJapoB C
cuHTe3upoBanHoi ameptypoit (PCA unTephepomerpusi, SAR), MOXXHO ONpENENsATh CMEIICHHS
3€MHOI TOBEPXHOCTH MTPOU3OMICAIINE 32 BPEMS MEXKTy TOBTOPHBIMH ChbEMKaMH. JTO MO3BOJISIET
UCCIIEIOBaTh aKTUBHBIC T€OMHAMUYECKUE MPOLIECCHI, B TOM YHCJIE CBA3aHHBIC C BYJKaHU3MOM,
3eMJICTPSICEHUSIMH, TIPOBOINTH MOHUTOPHHT OTOJI3HEBBIX IPOIECCOB, CMEUICHUI TEXHOTCHHBIX
00BEKTOB, MMPOCATOK B 00IACTAX Pa3pabOTKU PyIHBIX U HEPTETa30BBIX MECTOPOKICHUN U T. 1.

B nacTosmee Bpemsi 0oiblIoe pa3BUTHE MOMYyYalOT METObl aHATIM3a CEPUI paJlapHbIX CHUMKOB
— TEXHOJOTUM YCTOWUMBBIX OTpaxaTeled. OTH TEXHOJOTMU TO3BOJISIIOT CIEIUTh 3a
CMEIIEHUSAMU OTHAEIbHBIX IUIOIIAJ0K, YCTOWYMBO OTPAKAIOUIMX pPaJapHBIX CITyTHUKOBBIX
CUTHAJI, U OIPENIETATh CMEUIEHUS Ha YPOBHE B MEPBbIE MUJUIUMETPHI B TO/I.

Crnymarenu mo3HakoMSTCsA ¢ pabOTaIONIMMU B HACTOSIIEE BPEeMs CIIyTHUKOBBIMU CUCTEMAMHU, C
0COOEHHOCTSIMH PaJJapHON CHEMKH C PA3IMYHON JJTMHON BOJIHBI, C TEXHOJIOTUAMHU 00paboTKH, ¢
IIPOrPaMMHBIMM ITAKETaMH, METOJAMH COBMECTHOM HHTEPIPETAllMM PAa3IMYHBIX HA3EMHBIX U
CIYTHHKOBBIX JaHHBIX M HEKOTOpbIMH pe3yibraramu npumeneHuss PCA wunTepdepomerpun,
nonyuyeHHbiMU B UD3 PAH 3a nocneanue 15 ner.



MenbHuk Oner dayapaoBuy

UneH-KOppECTIOHAEHT PAH, 3aBeayromuin
nmaboparopueit  obmieid  ruapomexanukun  HUU
MEXaHUKHI MockoBckoro roCy/1apCTBEHHOTO

yHuBepcutera uMm. M.B. JlomonocoBa. Jlaypear
npemun uM. M.B.Jlomonocosa (2008) 3a nuki padbot
«[IpumeHeHre  METOJOB  THIPOMEXaHUKH U
METPOJIOTUH K HW3YYEHHI0O MEXaHU3MOB IMOabeMa
MarmMbl W BYJIKAaHUYECKHX HW3BepxkeHUi». Obracms
HAY4YHbIX UHMepecos. TUIPOMEXaHHKa, MEXaHHUKa
MHOTO(A3HBIX Cpell, AWHAMHKA BYJIKAaHUYECKHX
W3BEPKECHUH.

MaTtemaTnyeckune 3agaum MOHUTOPUHIa BYJIKAHU4Y€CKUX VI3Bep)KeHVIFI

W3BepkeHne BylKaHa — CIHOXHBIA (PU3UKO-XUMUYECKUI TPUPOIHBIA MPOIECC, H3YYCHUE
KOTOPOTO COMPSDKEHO C OMPEACIICHHBIMUA TPYIHOCTSIMHU, CBSI3AHHBIMH C HEBO3MOXXHOCTHIO
HEMOCPEJCTBEHHOTO HAOMIOJEHUST TIPOIECCOB, MPOUCXOISIIUX B BYJIKAHO-MarMaTHYeCKOU
cucrteMe. B cBs3M ¢ 3TUM 11 TOHMMAaHUS MEXaHU3MOB BYJKAHUYECKUX WU3BEPIKCHUH, OICHKU
MapaMeTpPOB M OIMACHOCTU KOHKPETHBIX BYIKAHOB HEOOXOJMMO MOCTPOCHHE MAaTEeMaTHYECKHX
MoJIeNIel ISl MHTEPIPETalluy TaHHBIX MMOJIEBbIX HaOmoaeHnid. B moknmaae Oyaer cneman o630p
METO/ZIOB MOHHMTOPUHIA BYJIKAHOB, JaHHBIX, IMOJYYa€MbIX B TIPOLIECCE W3BEPKEHUU U
MaTEeMaTUYECKUX MOJIEICH pa3INUHbIX aCIIEKTOB aKTUBHOCTH BYJIKAHOB.

WNurepnperanusi AaHHBIX TIOJIEBBIX HAOMIOACHUN CBsi3aHA C PEIICHHEM OOpaTHBIX 3ajad.
Crneundukoii MOHMTOPHUHTA MPUPOIHBIX IMPOILIECCOB SBISAETCS HEIOCTATOYHO TOYHOE 3HAHUE
(GU3MYECKUX CBOMCTB MarmMbl M BMEIIAOIIMX TOPOA, a Takke HEOoOXOJMMOCTh YyueTa
B3aMMOJICHCTBUS PA3JMYHBIX 4YacTed cHUCTEMbl. Hampumep, B3auMOAEHCTBUE TEKYIIEH I10
KaHaJly MarMbl C TEOTEPMaIbHOW CHCTEMOW, JaeT CYIIeCTBEHHBIM BKJIAI B JedhopMaluio
MIOCTPOMKHM BYyJKaHa, a HyKJIealus Ny3bIpbKOB Tra3a MOPUBOAUT K JUIMHHONEPUOIAHBIM
BYJIKAHUYECKHM 3emiieTpsceHusM. [loaTomy 0€3 meTaqbHOro MOJIETUPOBAHHUS (PU3MUECKHUX
MPOIIECCOB YacTO BO3HHUKACT OIMMOOYHAS MHTEPHpPETAIUsl NaHHBIX, MOJYYCHHBIX B IpOIEcce
MOHHUTOPHUHTA.



MacTtep-knacc «UcnbiTaTtenbHbIU CTeHA ANA uccnegoBaHusa AedoOpPMaLMOHHbIX
NpoLeccoB B KPYNMHOMACLUTAOHbIX KOHCTPYKLIMAX»

LectakoB Anekcen MNeTpoBuny

Kangunat Qusnko-mareMaTHUECKUX HAyK, Hay4YHbIH COTPYIHHMK
nabopatopun  MHTENNIeKTyalbHOr0O  MOHUTOpUHTa  MHCTUTYTa
MexaHuku crutomHbix cpen YpO PAH, r. [lepms,

HccnenoBanue NOBENCHUS CIIOKHBIX CTPOUTEIBHBIX KOHCTPYKIIUN B
YCJIOBUSIX ~KPUTHYECKOIO COCTOSIHUSL MMEET IIEpBOCTEIIEHHOE
3HaYeHHWE IpU pEIIeHUH 3a7ad uX Oe30MacHON HKCIUTyaTallH.
OpHMM M3 COBPEMEHHBIX MOAXOA0B, NO3BOJIAIOIINX pelIaTh 3a1a4u
0e30macHOl dKCIUTyaTalluu KOHCTPYKIMM, SIBJISETCS UCIOJIb30BaHHE
aBTOMAaTH3UPOBAHHBIX CHUCTEM J1e()OPMALIMOHHOTO MOHUTOpPHHTra. B
UX OCHOBE JIe)KAaT MaTeMaTUYeCKHe MOJEINHU, aJeKBaTHO ONHUCHIBAIOLINE PAa0OTy KOHCTPYKIMH B
710 KpUTHYECKUX U KPUTHUECKUX CTAAMSIX AehopMupoBaHus. DTO MO3BOJISIET MPEACKA3aTh BPeMs
Y MECTO pealn3aluy KPUTHYECKOTO COCTOSIHUS B TOM WJIM HHOM JJIEMEHTE KOHCTPYKLUH.

Pa3zpaboTka u BepuduKanus TakKUX MoOJeNel BO3MOXKHA TOJBKO NPU TNPOBEICHUU HATYPHBIX
9KCHEPUMEHTOB. sl UX peann3anuu, CIPOEKTUPOBAH U MOCTPOEH HCHBITaTeNbHBIA cTeH. OH
IpeICTaBIsieT Cco0OW dYeThpe CHUJIOBBIX KOHTYpa, OOBEAMHEHHBIE TOPU3OHTAJIBHBIMU H
BEPTUKAIbHBIMK  CBA3sIMU.  [lone3Hblii  0oO0beM  BHYTpM  KOHTYpPOB  OINpeaessercs
napauenenumneaoM ¢ pazmMepamu 8X8x12m. PacueTHoe ycuime, KOTOpoe MOYKHO OPTaHU30BaTh B
npeaenax CUIoBbIX KOHTYpoB coctasisier 1000 kH.

Crena 1O3BOJSIET MPOBOAMTH AIKCIEPUMEHTHI, BKJIIOYAIOUIME BCE CTaAWU J1e(OPMHUPOBAHUS
KOHCTpyKIuu: ympyroe (6e3nedexktHoe) nedhopmupoBaHue, oOpazoBaHue AePEKTOB, WX
pa3BuUTHE, B3aUMOJACHUCTBHE U IIOJIHOE paspylleHHEe KOHCTpykuuu. Ha kaxnod wu3 craauil
BO3MOXKHA PETUCTpaIlusi OCHOBHBIX IapaMeTpoB (mepemernieHuss W  naedopmaiuu) ¢
JMAarHOCTUYECKUX (COOCTBEHHBIE YaCTOTHI, PACIPOCTPAHEHHE YINPYIHMX BOJIH MO PA3IUYHBIM
TPACKTOPHUAM, aKyCTHUCSCKAS IMUCCHS).

HOJ’Iy‘IeHHBIe Ha CTCHAC PpC3YJIbTAaTbl ITOBBICAT OJOCTOBCPHOCTH MATCMATHYCCKUX MO,Z[G.HGI\/'I,
OIMCHIBAIOIINX ITOBEJACHHE KOHCTPYKIMH Ha KPUTHYECKHX CTaausiX NeGOpMUPOBAaHHS, H
oOecrieyar ux 6€30MacHyI0 HKCILUTyaTaIHIo.



10:15-11:00
11:00 — 11:45
11:45 -12:15
12:15-13:00
13:00 - 14:00
14:00 — 14:45
15:00 — 16:00

17 HOAOpA BTopHUK

FeTmaH AnekcaHap PegopoBuy

CuctemHas koHUenumnsa NPOYHOCTU U NPUMEPLI €€ NPUMEHEHUS B
aTOMHOWN SHepreTuke

Purmant Muxann bopucosuy

CoBpeMeHHble MeToAbl U CpeacTBa HepaspyLUAoLWEero KOHTPOss
¢a30BOro coctaBa, MarHUTHbIX W 3IEKTPUYECKNX CBOWUCTB
N3OeniMm n3 ayCTEHNTHLIX CTanen n cnnasos

Kodbe
Pradere Christophe
Multispectral infrared as a tool for heat and mass transfer studies

Oben
MartBueHko FOpun NpuropbeBu4

YnpaBneHne X1By4ecTbio B MOOENSAX U KPUTEPUAX COBPEMEHHOM
MeXaHUKN paspyLleHust

YBapoB Cepreu ButanbeBu4

MacTtep-knacc «OKcnepuMeHTanbHbIN KOMMeKc ans
OVHAMUYECKUX UCMbITaHUI»



NetmaH AnekcaHgp ®epopoBuy

npodeccop, JOKTOp TEXHHYECKHX HAyK, Jlaypear MpPEeMUH
CM CCCP B obnacti HayKH ¥ TeXHUKH. ABTOp okosio 300
Hay4HBIX paboT, Bkmovas 35 wu3o0pereHuii, Oomnee 10
HOPMATHUBHBIX JOKYMEHTOB B 00jacTu 0e€30macHOCTH
aTOMHBIX AnekTpoctanimii (ADC), 9 MoHorpadmii.

CuctemMHas KOHUenuus NPO4YHOCTU U
npumepbl €€ NpuMeHeHUs B aTOMHOM
3HepreTuke

Cucremnas konuenuuss mnpoyHoctu (CKII) ocHoBaHa Ha NPUMEHEHUHU METOIOJOTUU
CHCTEMHOTO TIOJIX0/a K mpoOsieMe oOecreueHuss MPOYHOCTH W TO3BOJISIET 00ECTIeUnTh
MPOYHOCTHYIO HAJIS)KHOCTh Ha MPUHITUIHAILHO 00Jiee BBICOKOM YPOBHE.

D¢ heKTUBHOCTH TAKOT0 MOAX0/1a MHOTOKPAaTHO MOATBEPIK/I€HA IIPU PELIEHUH OTJENbHBIX 3a1a4
skcruryataiu ADC u Jpyrux 00bEKTOB TEXHUKH.

[upoxkoe BHenpenue CKII B coBpeMeHHON TEXHHWKE, Ha Hall B3I, UMeEeT
00IIerocyJapCcTBEHHOE 3HAYCHHE, TaK KaK IMO3BOJIUT CYIIECTBEHHO (HA TOPSAKH) TOBHICHTH
YpPOBEHb NPOYHOCTHOM HAAEKHOCTH, a 3HAYUT CBSA3AHHBIA C HEW  YPOBEHb TEXHUYECKOU
0€30MacHOCTH.
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Purmant Muxaun bopucosuy

Kangugar  pusmko-mareMaTH4eCKHMX  Hayk,
CTapIIMii HAy4YHBI COTPYAHUK JIaOOPaTOPUH
MarHuTHOTO CTPYKTypHOro aHanu3a WHcturyra
¢usuku meramo YpO PAH r. ExatepunOypr.
O6macth Hay4YHBIX HMHTEPECOB: pa3paboTka
HOBBIX METOJIOB M CPEJCTB KOHTPOJSI (pa30BOTO
COCTaBa, CTPYKTYpbl M MAarHUTHBIX CBOWCTB
W3 U3 AYyCTEHUTHBIX CTaJled W CIUIABOB.
OCHOBHBIE Pe3yJIbTAThI: MOJYyYEHBI MATEHTHI PO,
pazpaboTaHbl W BHEAPEHHI B MPOHU3BOJICTBO
PUOOPBI ceMeicTBa «DeppUTOMETPOBY,
MO3BOJIAIONINE OMPEAeNsATh (a30BbIi COCTaB H
CBOMCTBA KOHCTPYKIIMH CIIOXXKHOW (GOpMBI B
JIOKAJIbHBIX 30HaX KOHTPOJS. ABTOpP MOHOTpaduu
«Pomp  poccuiickol  HayKM B CO3JaHUHU
OTEYECTBEHHOT' O ITOJBOJHOTO drortan,
noGenuBIICH B KOHKYypce accouuanuu
kauronsaareneir Poccun (ACKHU 2009) B HomuHanuu «JIydinee n3manue 1mo eCTeCTBEHHBIM
HayKaM, TEXHUKE U MEJIULIUHE)

CoBpeMeHHbIe MeToAbl U CpeacTBa Hepa3pyLuaroLero
KOHTpons ¢ha3oBOro coctaBa, MarHUTHbIX U ANEKTPUYECKUX
CBOMCTB U3aefIM1h U3 ayCTeHUTHbIX CTasien u cnnaBoB

Cranm ® chjaBel ayCTEHUTHOTO W ayCTCHHTHO-(QEPPUTHOrO Kiacca, MNPUMEHSIEMbIE B
COBPEMEHHOM MPOMBIIUICHHOCTH, COCTAaBIISIIOT 3HAUYUTEIbHYIO IOJI0 OT BCEX HCIOJIb3yEeMBIX
MaTepuanoB. Takue MaTepuanbl MMEIOT B CBOEM OOJBIIMHCTBE BBICOKHE >KapOIMPOYHBIC
CBOMCTBA, CTOMKOCTh K KOPPO3HMM, BBICOKHE IIJIACTUYECKHME CBOMCTBA B COYETaHHH C
MEXaHHYECKOM MPOYHOCThI0. B MAarHUTHOM OTHONIEHWUH OOJBIIMHCTBO TAKUX MATEPUAIOB
MPOSBISIIOT TapaMarHUTHBIE CBOMCTBA, 4YTO Ba)XHO IS MHOTUX OOBEKTOB CO CTPOTUMHU
TpeOOBaHUSAMHU K MarHUTHOM oOctaHoBKe. TpeOyemblil ypOBEHb 3KCILTyaTallMOHHBIX CBOWCTB
oOecnieurBaeTcsi COOIIOICHUEM 3aJaHHOTO coiepaHus ()a30BOro COCTaBa, B MEPBYIO OUEpelb -
dbepputHoii dasbl (o-dasza). Tak ke B mporecce IKCIUTyaTallid W3JEIUN TPU BO3ICHCTBUU
BHEITHUX HAMpPsDKEHUH, MPUBOISIIUX K Je(OPMUPOBAHUIO, BOSMOXKHBI CUTYallUU €IIe OTHON
da3pl - mMapreHcuTa aedopmarmmu (o' -(has3bl), KOTOpas TMOBBIIAET CKJIOHHOCTh MaTepHaia K
3apOXKICHUIO U PA3BUTHUIO MPOILIECCOB TpeuimHooOpa3oBanus. Hepaspymaromuii (npruOOpHBIii)
KOHTPOJIb COZIEpPXKaHUA, Kak (DeppUTHOI COCTABIAIONIEH, TaK U MApPTEHCUTHON (ha3bl B TOTOBBIX
M3AENUAX M3 AYCTEHUTHBIX CTaledl SBISIETCA OOCTATOYHO CIIOKHOW 3agadeit. JUis MHOrux
U3JIeINA M3 ayCTEHUTHBIX CTaled OJHOW M3 BaKHBIX XapPaKTEPUCTUK SBISETCS 3aJaHHOE
«MaJIOMarHUTHOE» COCTOSIHME MaTepualia M3JelHil, TP KOTOPOM OTHOCHUTENIbHAs MarHWUTHas
MIPOHMIIAEMOCTh | He TpeBbimaeT 3HaueHuid W < 1,10. [IpuGopoB it TOKATLHOTO KOHTPOJIS
TaKoro cocrosinus B Poccun He Mpou3BOISATCS.

B noknane mpencraBieHbl COBPEMEHHBIE METOJABI U CPEACTBA HEPA3pyIIAIOIIEro KOHTPOJIS,
MO3BOJIAIONINE U3MEPATh (a30BbIi cOCTaB M TpeOdyeMble CBOWCTBA, Kak B Mporiecce
MIPOU3BOJICTBA, TaK U BO BPEMs IKCILITyaTalluy TOTOBBIX U3/ETHH.
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Pradere Christophe

Institut de Mécanique et d'Ingénierie de Bordeaux France, 12M-
département TREFLE - transfert fluide énergétique Directeur de
Recherche

Multispectral infrared as a tool for heat and
mass transfer studies
In the first part, the study of Non Destructive Testing and

Evaluation on multiscale heterogeneous solid materials will be presented in order to demonstrate
the ultra-capacity of these tools to offer an understanding and characterization of materials

Then, in second part, the previous method has been extended to the study of multispectral heat
and mass transfer in microfluidic systems. In fact, the recent development of the Fast Infrared
Imaging Spectroscopic Technique (FIIST) allows simultaneous acquisition of temperature and
concentration fields, using a non-intrusive method and also Thermal Imaging Velocimetry (TIV).
In this work, the exothermic acid-base reaction between sodium hydroxide and hydrochloric acid
is performed in a co-flow microfluidic chip of high aspect ratio. This configuration makes it
possible to obtain laminar flows where the mixture of the species is then only due to a radial
diffusion process and advection. Mass diffusion cone makes out since water transmittance is
increased in presence of the ion pair of Na* and CI". Both heat and mass diffusivities are
estimated from the logarithmic parabolas method, originally developed for thermal transfer but
applied here also in the mass transfer case since the diffusion transport equation which is similar
in both cases.

Finally, in a last part, the beginning of thermospectroscopic tomography will be presented with
imaging system that is able to measure transient temperature phenomena taking place inside a
bulk by 3D tomography. This novel technique combines the power of multispectral waves and
the high sensitivity of infrared imaging. The tomography reconstruction is achieved by the 3D
motion of the sample at several angular positions followed by inverse Radon transform
processing to retrieve the 3D transient temperatures. The aim of this novel volumetric imaging
technique is to locate defects within the whole target body as well as to measure the temperature
in the whole volume of the target. This new-fashioned thermal tomography will open research
perspectives in the non-invasive monitoring techniques for volume inspection and in-situ
properties estimations.
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MaTtBueHko KOpuin NpuropbeBuy

J.1.H.,, mnpodeccop, 3aBeqyOIMUNA  OTIACIOM MPOYHOCTH,
JKUBYYECTH u 0e30MacHOCTH MalluH HNHucturyTa
MamuHoBeneHuss uM. A.A. bnaronpaBoBa PAH. 3aciy:xeHHbII
nesitens Hayku Poccuiickoit deneparuu. 3aBeayromuii 6a30Boi
Kadenpoit «PakerHas TexHUKa» MOCKOBCKOTO 00JacTHOTO
TEXHOJIOTMYECKOro yHHBepcutera. B kauectBe mpodeccopa u
HAayyHOro0  JKCIEpTa  HEOJHOKpPAaTHO  MpUIJIAIIAICI B
YHUBEPCUTETBl W  HAYYHO-HCCIIEIOBAaTEIbCKUE  HHCTUTYTHI
Anrmuu, Opanuuu, SAnonun, Wramum, HOxnoit Kopewn,
CrnoBennn u Tamnanga. OOmacTh HAyYHBIX HMHTEPECOB -
IPOYHOCTh, MEXaHHUKA Pa3pyILEHUs, KUBYUECTh, peCypc U 0€30MaCHOCTh MAIIMH M KOHCTPYKIIHMA
B CHJIBHO MOBPEKICHHBIX COCTOSHHUSAX B YCIOBHSIX AKCTPEMaJbHBIX (PU3UKO-MEXaHUYECKHX
BO3JICUCTBUHI U KOPPO3UOHHO-AKTUBHBIX CPEL.

YnpaBneHue XUBYy4YeCTbIO B MOOENAX U KPUTEPUAX COBPEMEHHOMN
MeXaHUKU pa3pyLUueHUs

[Ipenynpexxaenue paspylieHuil U odecrieueHre 0€30MaCHOCTU CIOXKHBIX TEXHUUYECKHX CHUCTEM
Ha COBPEMEHHOM »JTalle pa3BUTUS HAyKd BO MHOTOM OIIpeJeNseTcs] ajanTanueil OCHOBHBIX
MIOJIOKEHUH COBPEMEHHOM TEOPUH YIPaBJIEHUS K MIOCTAHOBKE M PEIICHUIO MPOOJIEM )KUBYUECTH.
B kauecTBe 0AHON M3 OCHOBHBIX 3aJjau TEOPHUM YIpaBieHHs B MpodiiemMax Oe30MacHOCTH,
pecypca M >KMBYYECTH CIEAYET paccMaTpHUBaTh 3aJaudy aHajdu3a KUHETUKH IOBPEXKIECHUN M
pa3pylIeHni TEXHUYECKUX CUCTEM Ha MOJIEIbHOM MM (PU3NYECKOM YPOBHE.

OOmast MOCTaHOBKAa M PpEIICHHWE CHCTEMHBIX (YHAaMEHTANbHBIX M MPHKIAIHBIX 3a/1ad
0€30I1aCHOCTM M pHCKa OOBEKTOB MAIIMHOCTPOEHUS OCHOBaHAa Ha Y4Y€Te HUX HpAMOU
KOJIMYECTBEHHOM CBSI3M C IOCTAaHOBKOM 3aJad MPENyIpPEKACHUs Pa3pyLICHUW U YIpaBICHUs
pecypcoM, B  KadecTBE COCTaBHOM 4YacTH KOTOPOrO MOrYyT OBITb  PacCMOTPEHBI
TPEIMHOCTOMKOCTD, )KUBYYECTh U HAIEKHOCTD.

OO00CcHOBaHBI pacy€THO-IKCIIEPUMEHTAIIbHBIE MOAXOAb! K aHAIN3Y )KMBY4YECTH U O€30I1aCHOCTH
MallluH ¥ KOHCTPYKUUH, BKIIOYAIOIIKE: KOMIIJIEKCHBIN aHAJIN3 IIPOYHOCTH, PECYPCa, )KUBYUECTU
u 0e30IaCHOCTH; MHOIONApaMeTpU4YEeCKUe MOJEIN U KPUTEPUM HEIMHEHHON MeXaHMKH
pa3pylIeHUs Ha PAa3JIMYHBIX MAaCIITA0HO-CTPYKTYPHBIX YPOBHSX; METO/bI AKCIIEPUMEHTAIBHOTO
OIpEIENIEHUs XapaKTEePUCTUK MEXaHUKHU Pa3pyLIeHHs Ha HECTAHIAPTHBIX 00pa3lax U 3JIeMEeHTax
HAaTypHBIX KOHCTPYKLMM; MOHUTOPUHI U AUArHOCTUKA ITOBPEXKACHUN U paspyLICHUH, JTOKALUs
TPEUIMHONOJOOHBIX Ae(eKTOB; (PU3MKO-MATEMaTHUECKOE M HMHUTALMOHHOE MOJECINPOBAHMUE;
WH)XEHEPHO-TEXHOJIOTMYECKUE aACHEKThl COBPEMEHHOM JBYXIIAPAMETPUYECKONM MEXaHUKHU

paspyuieHusl.

13



MaCTep-Knacc «3KCI19pVIMeHTaJ1beIﬁ KOMMEeKC Ansa AMHaAMUYeCKUX UCTNbITaHUN»

YBapoB Cepren ButanbeBuu

Kangunat Qusuko-mMareMaTHUECKUX HAyK, CTapIIMd Hay4HBIH
COTpyAHUK Jyaboparopuu  PU3NYECKUX  OCHOB  IMPOYHOCTH
WNHcrutyra Mexanuku crutomHbix cpen YpO PAH, r. Ilepwms,
naypeat Ilpemun um. A.A. IlozpeeBa Il cremenu mno Tteme
«Teopernyeckoe 51 JKCIIEPUMEHTAILHOE HCCIIEN0BaHUE
HEJIMHEWHON TMHAMUKHU PAa3pYyIICHUS KBa3UYNPYTUX TEI»

DKCIepUMEHTAIBHBIN KOMIUIEKC BKIIIOUAET B ce0s psil yCTaHOBOK
JUI JUHAMUYECKOI0 HAarpY>KEHUsSI MaTepUaIOB, & UMEHHO:

\ \ / } — Ta30BYIO MYIIKY KaguOpoM 125 MM U CKOPOCTBIO yJapHUKA
N h , ,é . 1o 300 M/c IS WCTBITAaHWUW KPYMHBIX OOpPa3IoB C OOJBIINM
MacCIITabOM IeTepOTeHHOCTH, TAKUX KaK OETOH M TOPHBIC TTOPOJIBI;

— Ta30BYyIO MKy KamOpoMm 45 MM U CKOpOCThIO yaapHuKa 10 700 M/C 1 UCTIBITaHHS
6oJiee OJJTHOPOAHBIX MaTEPHAJIOB;

— pa3pe3Hoil crepkeHb ['onkumHCOHA-KOJbCKOro i IUHAMUYECKUX MCIBITAaHUN Ha
CXaTuc a TaKXC OJId HUCOBITAaHUN Ha ANHAMHUYCCKOC HWHACHTUPOBAHHUC PA3ZJIUYIHBIX
MaTepUasoB.

Kommnekc Takke BiiIO4aeT B ceOs pasnuyHoe 0O0OpyJOBaHHME HJs  PETUCTPAIUH
OBICTPONPOTEKAIOIIUX MTPOLIECCOB:

— BBICOKOCKOpOCTHYI Kamepy Photron SA-Z 2100. Ilo3Bonsitomiasi pOU3BOJHUTH
BBICOKOCKOPOCTHYIO BUAEOCHEMKY CO CKOPOCTBIO 110 2,1 MITH KapoB/ceK;

— OecKOHTaKTHBIN Na3epHblid m3mMeputens ckopoctu (VISAR) ¢ paspemenuem no BpeMeHH
1o 0,8Hc;

— ocuwuiorpad u (OTOYMHOXKHTEIH [UId pPErucTpanuu  (paKkTOIIOMUHECIEHIUN C
pa3pelieHueM 1o BpemeHu 1 He.

Ha »TOoM koMmmuiekce OBUIM BBIIONHEHBI PAOOTBBI MO HCCIEAOBAHUIO TUHAMHYECKOTO
pa3pylIeHus TPaHUTA U OPUCTBIX KEPAMUK U MOJIYUEH PsiJi 3HAYUMBIX PE3yIbTaTOB.
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18 HOAOpA Cpepna

Babewko Bnagumup AHgpeeBuy

MexaHunko-maTemaTnyeckoe mMoaennpoBaHmne HEKOTOPbIX
NPUPOAHbLIX N TEXHOTEHHbLIX NpOoLEeCcCcOoB

Manchao He
A new technology for prediction and monitoring of landslides

Kode
NomakuH EBreHnn BukropoBuy

HenunHenHoe pedopmupoBaHMe TOpPHbLIX MOPOA4 M COCTOSIHUE
npeaesibHoro paBHOBECUS

Oben
Palin-Luc Thierry

Fatigue strength of metals and fatigue life calculation for long and
very long life: what is known and what are the challenges

KopmwukoB [leHuc CepreeBuy

MacTep-knacc «ObecneyeHune 3HepProadPEKTUBHOCTH
BEHTUNALMM  PYOHMKOB 3@ CYET  MPUMEHEHUST  CUCTEM
aBTOMaTUYECKOro yrpaBreHnsa NnposBeTpuBaHNEM»

3akpbiTe padboTbl LLUkonbi
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Bbabewko Bnagumup AHgpeeBuny

Axanemuk PAH, npoktop Qu3MKo-MaTeMaTHUECKUX
HayK, npodeccop, 3aBEeAYIOMINN kadeapou
MaTEMaTHUYECKOT O MOJIETTUPOBAHUS Kybanckoro
FOCYJAapCTBEHHOTO  YHUBEPCUTETa,  PYKOBOJIUTEIb
HaIpaBJI€HUNM MaTeMaTHUKM M MexaHuku HOxHoro
HayyHoro uneHtpa PAH, Jlaypear I'ocymapctBeHHOI
npemun  Poccuiickonn  ®epepauun. IIpeacrasisier
Kybanckoli ~ rocygapCTBEHHBI  YHHUBEPCHUTET B
Accoumanuu  uHCTUTYTOB  ceiicmonorun  CIIA.
Harpaxnen nByms 3070ThiMU MepansiMa  HaydHo-
IIPOMBILUIEHHOM NanaTel EBpocoro3a.

MexaHuKo-mMaTemMaTu4yeckoe mMogenunpoBaHne HEKOTOPbIX
npupoAaHbIX U TEXHOINreHHbIX npoueccoB

Meton OIIOYHOTO DJJIEMEHTa KaK HOBOE BBICOKOTOYHOE CPEACTBO MaTEeMaTHYeCKOIO
MOJICIUPOBAHUsA, co3lMaHHOe B Poccuu. Meron OJI0OYHOrO 3jIeMEeHTa Kak MaTeMaTHYeCKUi
ammapar, ONUPAIOUIMICS Ha MaTEeMaTUKy BBICOKOTO ypoBHs. lIpumeHenune meronga 604HOTO
3JIeMeHTa B Haykax o 3emuie. OOHapyKeHHE HOBOTO THITA 3eMJICTPSICCHUH, HE ONMMMCAHHBIX PaHee,
Ha3BaHHBIX «CTapTOBBIMU, KOTOPELIC MOXHO MMPOTrHO3UPOBATE. Briasnenune HOBBIX
peIBECTHUKOB ITyHaMu. OOBsICHEHHE MPUYMUH OTCYTCTBUS I[YHAMH MPH HEKOTOPBIX CHIIBHBIX
3CMIICTPACCHUAX B MOPEC MW BO3MOKHOCTU BO3HUKHOBCHHUA I[YHAMHU HOAXKE IIPpU cna6mx.
[Ipumenenue Metoga OJOYHOTO BJIEMEHTA JUIS HWCCIECIOBaHUS SIBICHUS «CYOAYKLIHUU» -
MMPOABUIKCHUA MOPCKHUX .HI/ITOC(bepHBIX INIMT IO KOHTHUHCHTAJIbHBIC. HpI/IMeHeHI/Ie MeToaa
OJIOUHOTO DdJEMEeHTa B MpodJieMe TMPOYHOCTH TOJ3EMHBIX COOPYXKEHHH, CoJaepKaliux
COBOKYITHOCTH TapajuIeNbHbIX MToNeH. [IpumeHenne merona G104HOro 3jeMeHTa B mpolieme
MPOYHOCTH TPEUIMHOBAThIX Tel. OOHapyeHHe TpEelIMH HOBOTIO THUIIA, paHee HE OMHMCAHHBIX,
JOMONMHAIONMX — TpemuHsl  ['puddurca. O AONOTHUTENHHOM MEXaHU3ME pPa3pyLICHHS
MaTepuanoB. MeToJ 6J104HOTO 3JIeMEHTa B HEKOTOPBIX BOMPOCaX KIUMATOIOTHH.

16



Manchao He

Professor Manchao He is currently an Academician of Chinese
Academy of Sciences (CAS) and Argentine National Academy
of Engineering (ANI), Professor at China University of Mining
and Technology, Beijing (CUMTB), the Director of State Key
Laboratory for Geomechanics and Deep Underground
Engineering (SKLGDUE) in Beijing, China. He is the
President of the Chinese Union for Mining Innovation (CUMI)
and the President of the Chinese Society for Rock Mechanics
and Engineering (CSRME).

Prof. Manchao He mainly engaged in the research of Rock
Mechanics and Engineering, including soft rock large
deformation mechanism and control, mining technologies,
rockburst mechanism, landslide, active fault stability analysis,

i monitoring and control, etc. Especially focus on the invention
of the novel energy-absorbing bolt / anchor with a NPR (Negative Possion’s Ratio) structure, as
well as their applications in the Mining Engineering. The bolt, called as “HE-bolt” in the world,
can exhibit extraordinarily large elongation at very high working resistance to the external load,
and also have an ideal elastic—plastic behavior. It has been applied successfully in many practical
projects, which makes a significant contribution to disasters control.

A new technology for prediction and monitoring of landslides

In order to study landslide behavior and seek landslide forecasting precursors, various techniques
have been developed. An unconventional idea about forecasting geo-disasters such as the
earthquakes and landslides was proposed based on the mechanics of double block system (DBS).
The central point of the mechanics of DBS is the measurement of the forces acting on the surface
that separating the two blocks of a geological body, the relation of which should obey the
Newton’s laws (referred to as Newton’s forces). The Newton’s force monitoring system
(NFMS), consisting of the in-situ measurement, remote sensing and indoor monitoring, was
developed. The key instrument of the NFMS is the constant-resistance and large-deformation
(CRLD) bolt/cable incorporated with a negative Poisson’s ratio (NPR) structure, referred to as
CRLD or NPR bolt/cable because of its unconventional performance that make measurement of
the Newton’s forces possible in the seismically active faults. Fundamentals of the mechanics of
the DBS, experimental results on the NPR bolt/cable and its applications in forecasting the geo-
disasters are presented.
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JNlomakuH EBreHnn Bukroposuy

MIy HUMEHH M.B. JIlomonocoBa, MexaHuko-
MareMatnueckuii  Qakynprer, OTaeneHne  MEXaHUKH,
Kadenpa teopum mimacTU4HOCTH, 3aBENYIOUIHHA Kadenpow,
wieH-koppecrnounedr  PAH., cmnemmanmuctr B oOsactu
MEXaHHUKH JehOPMUPYEMBIX Cpell, MEXaHUKHU Pa3pYIICHUS U
MEXaHUKH KOMIIO3UTHBIX  MmaTepuaioB. Ynen bropo
Hayunoro coera PAH mo wmexanuke aedopMupyemMoro
TBEpAOro Teia, wWieH OkcneptHoro coBera BAK
MunoOpHayku Poccun mo MatemaTtuke W MEXaHUKE, 4ieH
DKCIEePTHOTO coBeTa Poccuiickoro dbonma
(GyHIaMEHTANBHBIX HMCCIEIOBAaHUN, WIEH AWCCepTallMOHHBIX coBeToB npu MIY um. M. B.
JlomonocoBa nu Muctutyre mammuoseaenus PAH.

HenuHenHoe pecopmmpoBaHue ropHbIX NOpPoA U COCTOAHUE
npeAenbHOro paBHoBecus

[Ipu uccnenoBaHuM CBOWCTB TOPHBIX MOPOJ MPOSBISETCS 3aBUCUMOCTh MX Je()OpMaIlOHHBIX
XapaKTepUCTHK OT BUAA HANPSHXKEHHOTO COCTOSHUS, KOTOpoe (popMHUpyeTcs Mol ASHCTBUEM TeX
HUJIM HHBIX Harpys3ok. I[aHHaH 3aBUCHUMOCTL OIPCACIIAACTCA B 3HAYNTEILHOM MCPC HAJIUIUCM
MUKPOTpPEIINH, MOp, Pa3IMYHOrO poja /1e(eKTOB, OCOOEHHOCTSIMU CTPYKTYPHOTO CTPOEHUS U
OPOSIBIIAIOTCSA, KaK TMPaBWIIO, TPU JOCTATOYHO BBICOKOM YpPOBHE HAmpspDKeHUH B obOiacTu
HenuHelHHoro  nedopmupoBanus. IloBeneHne  MHKPO-HEOTHOPOAHOCTEH — CYIIECTBEHHBIM
o0pa3oM 3aBHCHUT OT XapakTepa BHEIIHUX BO3AeicTBHil. Kpome TOro, B JaHHBIX cpemax
MPOLIECCHl CIBUTOBOTO M OOBEMHOIO J1e(hOpMHUPOBAHMS B3aMMOCBSI3aHBI, MPUYEM MapaMeTphbl
9TOU B3aUMOCBS3U 3aBHUCAT OT BUJda HANPSKCHHOI'0 COCTOSAHUS, U CIABUTOBLIC I[e(bOpMaI_[I/II/I
MOTYT BBI3BaTh PACKPBITUE MUKPOTPEIIMH U T1OP.

[IpoBeneH aHanmM3 OCHOBHBIX 3aKOHOMEPHOCTEH TIOBEIEHUS TOPHBIX TIOPOJ HAa OCHOBE
pe3yabTaTOB AKCHEPUMEHTAIBHBIX HCCICIOBAHUN CBOMCTB Pa3iIMYHBIX TOPHBIX IOPO/I.
[IpennoxxeHbl OMPENENSIONIMEe COOTHOIICHUS /I ONMHCAaHUsS OOHApYXEHHBIX 3(PQPEKTOB.
[TporeMOHCTPUPOBAHO XOPOIIEE COOTBETCTBHE MEXKIY TEOPETHUYECCKUMHU 3aBUCHUMOCTSIMH H
pe3ylbTaTaMu SKCIIEPUMEHTANBHBIX HcchenoBanuid. [IpeacraBneHsl pereHus 3a1a4 MEXaHUKU
pa3pylIeHUs ¥ UCCIIEAOBAHO PACKPBITUE TPEIIMH B YCIOBUSAX CIIBUTA.

I[J'I}I peuICHuA 3a1a4 NMpCACIbHOTO paBHOBECUA U OIIPCACIICHUA 3HA4YCHUU MNpCACIIbHBIX HAIPY30K
chOopMyIUPOBAaHO YCJIOBHE IUIACTUYHOCTH B  COOTBETCTBYIOIIEM OOOOIICHHOM  BWHJIE,
NPUMEHUMOM Ui IIMPOKOTO Kilacca MaTepuanoB. [IpeaniokeH MeToa MOCTPOSHUs IMoJiei
CKOpOCTEW TMEepeMENICHN, XapaKTepHU3yIOIUX auiaTaHcuio cpeasl. [IpoaeMoHcTpupoBana
CYHICCTBCHHAA 3aBUCUMOCTD 3HAa4YCHUU NpCACIIbHBIX HArpy3oK OT YYBCTBUTCIBHOCTHU
MJIACTUYECKUX CBOMCTB CPeIbl K BUJTY HAIIPSIKEHHOT'O COCTOSTHUSI.
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Thierry PALIN-LUC

Thierry Palin-Luc is Deputy Director of the Institute
of Mechanics and Mechanical Engineering (12M) in
Bordeaux (France), a joint research unit with
Bordeaux University, CNRS, Arts et Metiers
Institute of Technology and Bordeaux Polytechnic
Institute. He is working on high cycle multiaxial
fatigue of metals since 1993 and on the development
of fatigue strenght criteria and fatigue life
calculation methods for variable amplitude loadings.
For helping engineers to solve the difficult task of
the transferability of data from the lab to real

i L] : components he has proposed several non local high
cycle fatigue models and concentrated his researches on both the effect of the manufacturing
process on the fatigue strength of metals and on the gigacycle fatigue. Indeed, since 2007, he is
working on the fatigue of metals in very high cycle fatigue regime.

Fatigue strength of metals and fatigue life calculation for long and
very long life: what is known and what are the challenges

In service, most of the mechanical components or structures are submitted to cylic loading. To
avoid failure of such systems, engineers have to design them against fatigue crack initiation (and
then propagation). For short lifetimes (in low cycle fatigue, LCF) regime, up to ~10° cycles)
macroscopic plasticity is responsible of crack initiation. For longer lifes (i.e. in high cycle
fatigue, HCF) up to approximatively 107 cycles, the key role of microplasticity at the grain scale
is now well established. Very promissing results have been obtained in literature with polycristal
plasticity and critical plane based or energy based approaches. In the two previous regimes (LCF
and HCF) cracks initiate at stress concentrators and at the surface of metals with a scenario
where persistent slip bands are the precusors of crack. But for very long life, named gigacycle
regime (that is beyond 10° cycles) when very low cyclic load level is applied (the stress
amplitude could be ~0.3 times the material yield stress) fatigue crack initiation occurs in the core
of the material whereas it is at the surface for higher load levels (in LCF and / or HCF). In
gigacycle fatigue, non-metallic inclusions are often crack initiation triggers, but internal crack
initiation occurs also without any inclusion (in titanium alloy for example). Consequently the
mechanism of crack initiation is not so clear. There is no model able to explain why crack
initiation shifts from the surface to the core of the material when the cyclic load level is
decreased. Some ways for future researches are proposed to progress in the understanding of this
open question.
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MacTtep-knacc «O6ecneyeHne aHeproapcheKTMBHOCTU BEHTUNALUN PYAHUKOB 3a
CYeT NPMMEHEHNS CUCTEM aBTOMaTU4YECKOro ynpaBfieHUA npoBeTpuBaHMEM»

KopmwukoB [leHuc CepreeBuy

KaHJUJaT TEXHUYECKUX HAYK, HAay4YHBI COTPYIHHK OTAENa
a’poJIOTHH U Ter1o(pu3uku ['opHOro HHCTUTYTA
VYpanbsckoro otaenenus Poccuiickoil akaieMuun Hayk, T.
ITepms.

B noximage Oyayr pacckasaHbl OOIIME  IPUHITUIIBI
3HEeprod(pPeKTUBHOCTH BEHTHISALMU PyTHUKOB. [lokazaHbl
OCHOBHBIE KOMIIOHEHTBI CUCTEMBI YIPaBJICHUS
MIPOBETPUBAHUEM: ABTOMATHMYECKas 3aMEpHas CTaHLMS,
aBTOMATHUYECKas BEHTWIALMOHHAS JBEPb, pETyJIHpyeMas
[JIaBHAsT  BEHTWISATOPHAas  yCTAaHOBKA, pEUHUPKYISALUMOHHAs ycraHoBka. Ha  mpumepe
UMHUTALMOHHONW cucTeMbl «BupTyanpHas aucnerdepckas» OyayT MOoKa3aHbl MPUHLMUIBI PAOOTHI
CHUCTEMBl aBTOMAaTHMYECKOIO VIPaBICHHUS MpoBeTpuBaHueM. Kpome Toro, B J0OKiazae
paccMOTpPEHO MPUMEHEHUE TaKOH CUCTEMBI B cllyyae BOZHUKHOBEHHUS IoXkapa B paboueii 30He.
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