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AHHOTAIIUN JOKJIA/IOB

Kwuramuu A.T. Ilpemiaraercs MeToJ penieHusT TPEXMEPHBIX 3aJ1ad JUHEHHON TepMOYIPYTIOCTH, B KO-
TOPOM HEW3BECTHBIE BEKTOP IIePEeMEINeHUs] U TEeMIIEPATYPa MPEICTABIAIOTCI B (DOpPME DPsIOB, CXOISIITIXCS
B CpeJlHEM KBaJPaTUIHOM. PaszjioKeHue B Psijibl IPOU3BOJIUTCS 110 COOCTBEHHBIM U ITPUCOEJIMHEHHBIM BEK-
TOp-PYHKIUAM Tapbl B3AUMHO COIPS2KEHHBIX Au(DepeHInaabHbIX OMePATOPHBIX IIYIKOB, MOPOXKIAEMBIX
HadaIbHO-KpaeBoil 3ataueii. [Ipu sTom K03 PUImeHThl Pa3IoKeHns: OIPEIEIISIOTCS TOUHO U3 PEIICHUS CIeT-
HOH TI0CJIEI0OBATE/IbHOCTU HE3ABUCUMBIX 33124 Korrn.

Ilosyuenve 3aMKHYTBIX pelleHuil 33714 TEPMOYIPYTOCTH MO3BOJIAET ONEHUTL CTENEHb B3AMMHOT'O BJIUSI-
HUS 1IOJIEH IepeMelleHnit U TeMIepaTypbl U yKa3aTh Te CJIydal, B KOTOPBIX CJEIyeT YYUTHIBATH CKOPOCTH
JUTaTaIlid IIPU IIPOBEJIEHNHN PACYETOB.

B xoze mocTpoenusi cOOCTBEHHBIX U TPUCOETUHEHHBIX (DYHKINN JuddHepeHninaabHOoro onepaTopa BO3HU-
KaeT 3aJ1a9a HaXOXKIEeHUsI er0 COOCTBEHHBIX 3HAUYEHM. DTa 3a/1a9a CBOJUTCS K PEIIEHIIO TPAHCIEHIEHTHOIO
ypaBHEHMsI, KOTOpOe JJis IMPOKOI'0 KJIACCa I'PAHUYHBIX YCJIOBHUI MPUHUMAET I'DOMO3JKWIT Bui. B obriiem
cJIydae pelreHne TAKOr0 YPABHEHUS MOXKET ObITh BBIIMOJHEHO TOJIBKO YHC/IEHHO, IPUIEM OTJIE/IEHIE ero KOp-
HEll peICcTaB/IsgeT CODON TPYIOEMKYIO HPOIELYPY. YIAJIOCh BBIIEINUTh CHEIUAIbHBIN ITOJIKIACC TPAHUIHBIX
YCJIOBHI, IIPU KOTOPBIX MPOIEIyPa HAXOXKIEHUsT COOCTBEHHDBIX 3HAYMEHUN CYIIECTBEHHO YIIPOIaercs. B aTom
caydae COOCTBEHHBbIE 3HAUEHUS] BBIYUCJ/ISAIOTCS 110 KOHEYHBIM (POPMYJIAM UYepe3 HYJIU W3BECTHBIX CIerdyHK-
nuit. Pemrennsi cOOTBETCTBYIONNX 3a/1a9 MOTYT OBITH HCIOJIL30BAHBI B KAYECTBE MOJIEILHBIX IIPU OTIAIKE
BBIYUC/IUTEIbHBIX aJIIOPUTMOB METO/A.

Boumm perenst 3aj1a1u 0 TepMoOyipyrom jiebOpMUPOBAHUN KOHEIHOI'O IIMJIMHJIPA U IIapa IIPU HAYIaIbHbBIX
YCJIOBUSIX, COOTBETCTBYIOIIUX CTYIEHYATOMY HAYAJHHOMY pacIpelesieHnio TeMieparypbl B oobeme. Ilo pe-
3yJbTaTaM PacyeToB yCTAHOBJIEHO, YTO JAUJIATAIMOHHOE CJlaraeMoe B yPaBHEHUSAX JITHEHHON TepMOYIIPyTroCTU
HEOOXOIUMO YIUTBIBATH IIPU OIPEIC/ICHIHI CUJIOBLIX U TEMIIEPATYPHBIX HOJIEH JIjIs Tel ¢ XapaKTEePHBIM Pas-
MepOM MOPAJIKA HECKOJIBKHX MUKPOH. Vcrmoab3oBaHWe yIPOIIEHHONW TEOpUHM TEMIIEPATYPHBIX HAIPSKEHM
MIPUMEHUTE/ILHO K TeJIaM TaKUX MAaCIITa0OB MPUBOIUT K OIMMOKAM, IPEBBIMIAIONIAM IIOMPEITHOCTD, JAOMYCKa-
eMyI0 B MHKEHEPHBIX pacyeTax.

Pieczyska E.A. New functions and wide capabilities are expected by multifunctional intelligent materi-
als, possessing various functions in differing environmental conditions. Among the various kinds of intelligent
materials, shape memory alloys (SMAs) characterized by a complex combination of functions, like sensing,
processing and actuating functions, based on shape memory effect and superelasticity, are expected to be
widely applied in the near future. Most widely used in practical applications are TiNi SMAs which are
characterized by their excellent shape memory properties, sufficient strengths and ductility, high corrosion
resistance and good biocompatibility. These characteristics enable SMAs to find applications in car, aircraft
and fine machine industries, daily equipment and medicine.

Taking advantages from a thermovision camera, a temperature distribution on the specimen surface,
related to stress-induced exothermic martensite and endothermic reverse transformations in TiNi SMAs
were investigated. Nucleation and development of the bands of the phase transformations fronts were
recorded. Basing on the temperature changes and the relevant mechanical characteristics it was noticed
that just after crossing a certain threshold stress, narrow bands of considerably higher temperature, about
8K, corresponding to the martensite phase, appeared starting from the central part of the specimen and
developed towards the specimen grips. At higher stresses, a few such lines parallel to each other occurred and
moved towards the specimen borders, as well as their next generation, developing in almost perpendicular
direction. The transformation bands have been registered in various techniques. Influence of the strain rate
on the SMA thermomechanical behavior was found. Temperature increase up to 40K for the highest strain
rate applied was registered. Basing on the thermodynamics theory and identified material parameters, a draft
energy balance for the stress-induced martensite and reverse transformations was proposed and discussed.

ITaaTenee C.A. Teoperuuecku HCCIEAYIOTCS BOIPOCHI YCTOWYMBOCTU PABHOBECHBIX COCTOSIHUN OJIHO-
POJIHO C2KATBIX OJIOKOOOPA3HBIX HEJIMHEHHO-YIPYTUX TEJI IPOM3BOJIbHBIX MPOIOPIUI TP HEKOTOPBIX CIIEIy-
AJIbHBIX KHHEMATHIeCKUX IpaHndHbIX yestoBusix (I'Y) Ha nByx napax rpaneii uz rpex. ccsenoanue ocHOBa~
HO HA CTATHYECKOM SHEPreTUIeCKOM KPUTEPUH YCTORIMBOCTH /HEYCTONYNBOCTH B MAJIOM (MaJIble BO3MY IIEHUST
[I0 OTHOIIEHUIO K COCTOSIHUIO ¢ GOJIBIIMMY HaYaIbHbIMU JiecpopMaliusMu 1 Hanpsizkerusivu ). CoiicTBa Mare-
praJia Ipu IPOU3BOJIBHBIX JIe(POPMAIUAX 33 AI0TCs IPEJJIOKEHHBIM 1 UCCJIEIOBAHHBIM CEMEHCTBOM YIIPYTHUX
HOTEeHIaIoB, obobmatomux norernuans Myun-Pusinna Ha ciiydaii oprorponiu U C:KUMaeMOCTH (CTeleHb
AHU30TPOINU U CZKUMAEMOCTD IIIUPOKO BaPbUPYIOTCsI).



B cuity oTCcyTCTBHSI TOYHBIX PeIleHuii TpeXMEPHBIX 3aad 00 ycToHunBoCcTH (Jaromux HeoOXojuMble 1
JIOCTATOYHBIE YCJIOBHs YCTONUUBOCTH ), 33/Ia4i O HEOOXOJUMBIX U O JOCTATOYHBIX YCJIOBUSIX PEIIAJIUCh 0 OT-
JesibHOCTH. Heobxoiumble ycsioBusi yCTORIMBOCTH (ONEHKU CBEpXY JjIsi KDUTUYECKUX 3HAYEHUH Iapamerpa
HArpy KeHHsl — 0e3pa3MEePHOr0 CXKUMAIOIIEro HAIPSYKEHUsI) OTBICKUBAJIUCH TPAJUIIMOHHBIM METOJIOM KUHE-
MaTHYeCKUX T'MIOTe3 Ha OCHOBE IIPEJJIOZKEHHOI HOBOM KMHEMaTHUYeCKOU T'MIIOTE3bl, CBA3AHHON C IMOJISMHU-IKC-
TpeMaJIsiIMU BapUAIMOHHOI 3a/a4n 0 KoHcTaHTe Kopha (9ra 3aja4a Jyist 6J0KOB [IPOU3BOJILHBIX IIPOIIOPIUIL
[pU CIIENUATLHBIX KHHeMaTHIeckux 'Y pelrieHa cpaBHUTEIHHO HeJaBHO). JlocTaTounble yCIoBusl yCTOHINBO-
cru (ONEHKHU CHU3Y JIJIs KPUTHYECKUX 3HAUEHUHl napaMeTpa HArpy KeHHsl) OThICKUBAJIUCH METOJIOM XOJIIeHa
HA OCHOBE KOHKDETHBIX 3HaueHuii koHcTaHTbl KopHa (perieHuil yHnoMmsiHyTON BapuAIlMOHHOI 3aaun), 0e3
KOTOPBIX MeTOJI XOJIIeHa, He JTaeT Pe3y/ILTaTOB.

[Tonydyennble B KOHETHOM UTOTE OIEHKHU CBEPXY U CHU3Y CPABHUBAJIMCH MEXKJTy CODOH U ¢ OIEHKAMU CBEPXY
Ha, OCHOBE TPAJUIUOHHOTO «OaIOTHOrO MPUOJIMKEHNsT> [IPU BAPbUPYEMBIX T€OMETPUIECKUX U YKECTKOCTHBIX
rapamMeTrpax TeJji. BoisgBiieHa TpPUHIUIHAIbHAS TPUTOTHOCTD U 3(DPEKTUBHOCTD UCIIOIH30BAHHBIX MOIN(DUKA-
i M3BECTHBIX METO/IOB HCCJIOBAHNS YCTONINBOCTH /HEYCTONIMBOCTI HPHU JIIOOBIX TOJIIUHAX, B TO BPEMSI
Kak «0ajiouHoe Npub/IKEeHne» B Ipejiesie OOIBITNX TOJIIIMH CTAHOBATCS COBEPIIEHHO HEITPUTO/IHBIM.

CusibBectpoB B.B., Cmupnos A.B. PaccmarpuBaercst 3ajiada ycujieHusi KyCOYHO-OJHOPOJHON ILTa~
CTUHBI C MTOMOIIBI0 OECKOHEYHOI'O CTPUHIEPA, COCTABJACHHOTO W3 JABYX PAa3HBIX II0 TOJIIUHE U KECTKOCTH
KycKoB. CTpUHI'ep HEIIPEPHIBHO [IPUCOEIMHEH K ILJIACTUHE BJIOJIb JIUHUY Pa3/esia MATepUaJjoB U K HEMY [IPUJIO-
JKeHbI 3a/IlaHHbIe BHeIHue ycuius. [lactuaa HaxoauTcst B 0000IIEHHOM IIJIOCKOM HAIIPSI?KEHHOM COCTOSIHUM.

Ha ocuoBanuu dopmysr KosocoBa-MycxenumBumin 3a1ada CBOAUTCS K UHTErPO-TudHepeHInaIbHOMY
ypaBuenuo lIpanariiss ¢ KycodHO-ITOCTOsTHHBIM Kodddunmentom Ha ocu. Perienme 3TOro ypaBHEHHS HAXO-
JUTCS STBHO ITyTEM CBeJIeHUs ero K KpaeBoil 3a/iade PuMana na ABYJIMCTHON PUMAaHOBON MOBEPXHOCTH.

Haxonarca BbIpaxkeHHble B KBaJpaTypaX HUCKOMble KOMILIEKCHBIE TOTEHITUAJIBI, OIMHCHIBAIONINE HAIPs-
JKEHHOe COCTOsSIHUE IIACTUHBI, U KOMIIOHEHTHI TeH30pa Hampskenuii. Vccremyercs moBeienne HOPMAJIbHBIX
U KaCATEJIbHBIX HAIPSIYKEHUI BOJIN3U TOYKU U3MEHEHUS TOJIIUHBI CTPUHIEPA.

IHapmua . A. Vccienyrorcst akTyaJbHBIE B HayKax O 3emiie MpOOJEMbI pacuera HAIPSXKEHHOIO CO-
CTOSIHUSI TIPUIIOBEPXHOCTHBIX U TIyOumHHBIX cjoeB 3emun. C TOYKM 3peHust HU3NIecKoil 0O0CHOBAHHOCTU
" aJJeKBaTHOCTU Ha6.HIO;[a€MI)IM B ﬂeﬁCTBI/ITeﬂbHOCTH ABJICHUAM IIPOAHAJIM3NPOBAHBI KJIACCUIECKNE MOIEJIN,
CBA3aHHBIE C PACCMOTPEHUEM TSIZKEJIOT0 MOJIYITPOCTPAHCTBA U CAMOTPABUTUPYIOIIETO IIapa U IIMPOKO MCIOJIb-
3yeMble JIJIsi OIIPEJIEJICHUS TPABUTAIIMOHHBIX HAIpsizkeHnit BHyTpu 3emiin. [lokazaHo, 94T0 Takue MOJEIN 110
Pa3/IMIHBIM IPpUYINHaAM HE MOr'yT 6bITb IIPpU3HaHBI ITPUT'OJIHBIMUI JIJIL IL&HHOfI IeJIn. B CB#A3U C 3TUM IIPEJJIO-
JKeHa MPUHITNINAJIBLHO HOBasg MeoMeXaHUdIecKasl MOJIeJIb, OMUPAIOIAACI Ha IMPEIIOJIOKEeHNe O MOCTENEHHOM
dopmupopannn 3eMJin B Iporiecce chepuueckoil akKpemun. PacCMOTpeH OMUH 13 MPOCTEHIINX BapUAHTOB
Takoit mozesin. IlosiyueHbl 3aMKHYThIE aHAJUTHIECKAE (DOPMYJIbI JJIs OINMMCAHNUS HAIPSYKEHHOTO COCTOSTHUS
3emMuH, BBI3BAHHOI'O €€ CaMOIDABUTAIIAEH, a TaK»Ke CYTOUHBIM BpaierrneM. OOHapy»KeH Psifi 3aMedaTe/IbHbIX
0CODEHHOCTEN HAIPSI>KEHHOT'O COCTOSIHUS 3eMJIH, IPEJICKA3bIBAEMOI0 IPEJJIOXKEeHHO Mojesbio. [IposeieHo
CpaBHEHUE PE3y/IbTATOB pacdeTa I0 IMOIy9IeHHBIM (opMmyaM ¢ OOIEN3BECTHBIMU SMIUPUIECKUME (HDaKTa-
MU U C Pe3YJIbTaTaMU, MMOJyIAeMbIMI Ha OCHOBAHUN YKA3aHHBLIX KJIACCHYECKUX MOJIEJNIei. YCTAHOBJIEHO, UTO
IIpejIaraeMblil TTOAXO0M K UCCASIyeMbIM IIpobJeMaM, 0a3upyIONniicss Ha KOHIIENIIMH MEXaHUKN HAPAIABAEe-
MBIX T€JI, TO3BOJISIET MTOJIyIUTh Hauboiee ajeKBaTHoe ux pemteHue. Hapsity ¢ yroMsiHyTbiMu o0rumu popmy-
JIaMU TIOCTPOEHBI ACUMIITOTHYECKUE 3aBUCUMOCTH JJIsI OIIEHKN HOPMAJIbHBIX W KacaTeIbHBIX HAIPIKEHUN B
[IPUIIOBEPXHOCTHBIX CJIOAX 3€MHOM KOPbI. 3HAHUE ITUX 3aBUCUMOCTEH HEOOXOIMMO, HAIIPUMED, [IPHU aHAIU3E
[IPOTIECCOB OypeHust CKBaXKUH, ITPOXOJIKA MOPHBIX BBIPADOTOK, IIPU IIPOTHO3UPOBAHUU BO3MOYKHBIX KATACTPO-
duyveckux 10ciIeICTBUNl TEXHONEHHBIX BO3/IEHCTBUIl HA 36MHYIO KODY.



