Ot3p1B
opurmansHoro onmonenTa Hasaposa Afipata AxMeTOBMYa HA HMCCEPTAIMOHHYIO paGoTy
Kosnosoit Tanzumu Baxunserns! «Ilepepacnpenenenue H365ITOIHOTO 00BEMA i CBSI3AHHOM ¢ HAM
SHCPrMM IIPH HH3KOTEMIICPATYpHOM OTXKHMIE YIBTPAMEIKO3EPHHUCTOTO HHKEIS H MEIH»,
IPEJICTaBICHHON Ha COMCKAHWE yYeHOH CTENEHH KaHIuaaTa (DU3MKO-MATEMAaTHYECKHX HAyK IIO
crerpanerocTH 1.3.8 (01.04.07) ©Ousmka KOHIEHCHPOBAHHOTO COCTOSHUS

Ilpenverom mnpencrasnennodi T.B. KosmoBod muccepTalMOHHOH paGOTHI  SBILETCS
9KCICPUMCHTaNbHAs OLCHKA BHECEHHOTO Je(opMaruell M30RITOIHOT0 00BeMa M CBA3AHHON ¢ HAM
U30BITOUHOM SHEPIHH B yIbTpaMenKkosepHucTex (YM3) MeTamiax (MEIH W HEKeNe), IOy deHHEIX
METOJIOM PaBHOKaHATBHOTO yrioBoro npeccosanus (PKYII) ¢ mociemyrome mpoKaTKoi, a TakxKe
TONBEPTHYTHIX MOCHIECYIOMEMY YMEPEHHOMY OTKUTY IIDH Pa3HbIX TEMIIEpaTypax.

AKTyanbHOCTH TEMBI JHCCEPTANUOHHON PaboThI -

Hanpaeienue, CBA3aHHOE C TIONyYEeHHEM YIBTPAMENKO3EPHHCTHIX (YM3) METaioB W
CILTaBOB C ITOMOINBIO METONOB MHTCHCUBHOM InacTHuecko nedopmarmu (VIINN), apusgercs omHmM
U3 MHTCHCHBHO PasBUBAIOIIUXCs OONACTEH MaTepHANOBEICHNS HA MPOTSHKEHUM IIOCIEIHUX JBYX-
Tpex necarwieTril. Kak eire camble HmepBBIE HCCIICNOBAHUS MOKA3AIM, 5TH MaTEPHAIB AMEIOT
HEPaBHOBECHYIO (METacTaOMIBHYIO) CTPYKTYpPY, KOTOpas CBf3aHa C BHICOKON ILIOTHOCTBIO
cospanbbX npu WIIJ medexros. OTo cocTosHme Xapakrepusyercs H3OLITOUHOM dHEpruel, 4To
OOYCIIOBIMBAET ~CHWKEHHME TEPMHUECKOH CTaOMIBHOCTH — CTPYKTYPEI ¥ XapaKTEpHCTHK
IIACTHYHOCTH Matepuaia. TpaquiuoHHbM ciocoboM BO3BpaTa CTPYKTYPHI K Goliee PaBHOBECHOMY
COCTOSIHHIO SBJIAETCS OTXKHUT, IIPU KOTOPOM HMPOMCXOIUT PsIJ IPOLECCOB MEPECTPOMKH nedeKTHOM
CTPYKTYPBI, IPUBOIAMMX K NEPEPACIPENEICHUIO H O0LIEMy CHIDKECHHIO SHeprud. HecMoTps Ha
[OHAMaHKE BAXXHOCTH OTUX TPOIECCOB, HCCIENOBAaHMKM 3THUX TIIPOIECCOB MPU Pa3IMUHBIX
TeMIepaTypax oOTxura Maimo. B cBa3m ¢ ostuMm, guccepranus T.B. Ko3noBoil, mocBsmeHHAs
CHCTEMAaTHIECKOMY HCCIICNIOBAHUIO PA3IMYHBIMA METOJAMU KOHLEHTpAIWH TOYEUHBIX Je(EKTOB,
IIIOTHOCTH AHCTIOKANUH, XapaKTEPHCTHK 3€PEHHO-CYO3epeHHON CTPYKTYphl M H30BITOYHBIX
dHepruu 1 obbema B YM3 MeTannax, MOIBEPIHYTHIX OTXKATY B IIMPOKOM JHMANA30HE TEMIIEPATY]
OTIKHTIa, IBJIIETCS aKTYaIbHBIM HCCIIEIOBAHNEM.

CTpyKTypa 1 0CHOBHOE COepPIRAHHE IHCCEPTANUN

Juccepranuontas paboTa COCTOUT U3 BBEICHNS, 4 TJIaB, 3aKIIIOYEHNS, CITHCKA JTHTEPaTypEL
comepxaiero 115 HauMeHOBaHMH.

Bo BBegenmm o000CHOBaHAa aKTyalbHOCTH pabOTHL, IOCTABICHH IEIH K 3a0aud
HCCICNIOBaHKA, IIOKa3aHa HaydHAs HOBH3HA, IPAKTHYECKas 3HAYHMOCTh, C(HOPMYIMPOBAHEI
IIOJIO’KEHHU S, BRIHOCHMBIC Ha 3all[HTYy.

B mepBoii rnase cnemam 0630p IHTEpAaTYpHl IO TeMe JHMCCEPTAIMH. PaccMOTpEHEI
CIIOXKMBINKECA K HACTOAIIEMY BPEMEHH (H3MYECKME IIpeACTaBiIeHHs O (GopMHpoBaHHE YM3
CIPYKTYPEL, 00 H3MCHEHNH TEPMOIMHAMHUYECKOTO COCTOsIHUS MaTepuana mpu WIIJT, o Mexanusmax
BO3BpaTa W PEKPUCTANIM3ALNM, H3MCHEHHWSX OSHEPIHM IIPH OTKHIe, 00 3KCIIEPHMEHTATbHBIX
METOMaX HM3MEpeHUs HM3OBITOYHOM SHEPrHH W M30LITOYHOro 00BbeMa. V3IT0KEeHBI MMEIOIHecs B
JMTEpaType JAaHHBIC 00 W3MEHEHHAX IUTOTHOCTH MWCIOKAIMA M KOHIEHTPAI[MH BAKAHCUH B
HCCICMYyCMbIX MaTe€puanaX IpH OTXkure. Ha OCHOBE 3TOr0 paccMOTpeHHs OCyIIECTBIEHA
IIOCTaHOBKA IIENTU ¥ 3a/1a4 UCCIIETOBAHMS TUCCEPTAIAH.

Bo BTOpOi#i rimaBe 000CHOBaH BEIGOP MATEpHANOB M METONOB WCCIEIOBAHMH. B KadecTe
MAaTCPHANOB NI WCCICMOBAHHUS B3ATHl HUKEIh W MEAb, JBa I.IL.K. METAUIA CO 3HAYUTEIHHO
OTIIMYAIOIIAMHACA 3HAYCHUSMH OHEPrud HepeKTa YHIaKOBKU. 3II0MKEHBI OCHOBBI METOIUKH

NONM CO PAN
« » 0208011 201
gx. Ne 0T 1] 1

I

(7 ISR ¥ -1 fal



HU3MEPEHUS XapaKTEPUCTUK 3E€PEHHON U CyO3epeHHOM CTPYKTYPHI C IIOMOIIBIO CKAHHPYIOMIEH
TyHHENbHOH Mukpockonuu (CTM), ompeneneHHs OTHOCHTENBHBIX SHEPTHM TpaHHUIl 3€PeH M3
HU3MEPCHHM [BYIPaHHBIX YIJIOB 3€PHOIPAaHMYHBIX KAaHABOK, CIEKTPOCKONUH BPEMEH IKHU3HH
ITO3UTPOHOB U JOIUIEPOBCKOTO YINMUPEHUS aHHUTUIISIIUOHHON raMMa-IMHUHA METOIOM aHHUTHIISIIII
TIO3UTPOHOB.,

Tperbsi rnaBa DOCBAINEHA HCCIENOBaHMIO ¢ moMommbio CTM 3BOJIONMH 3€PEHHO-
Cy03epeHHOH CTPYKTYpsl YM3 Meanm W HUKETsS TPH OTXKHTaX NPH pa3siMYHBIX TeMIIEpaTypax.
OTXHUT OCYIIECTBICH B MHTEPBaIax IOMOJIOTHUeCKHX TemmepaTyp 0.17-0.37 mmsg muxens u 0.22-
0.47 Jig MeIH, TO €CTh [P YMEPEHHBIX TEMIEPATYpax, IPEIMeCTBYIOMMUX PEKPUCTAIII3ALNHL.
IIpm mccnenoBaHuy PacIpeielICHUs pa3MEpOB IIEMEHTOB CTPYKTYPhI HA Pa3NHYHBIX MAcIITaOHBIX
YPOBHAX 0OHAPYKEHO, YTO IIPH OTKUIE CPETHUE pasMepPhl 3TUX JJIEMEHTOB BEIyT ceOs MO-pPasHOMY
Ha Da3sHBIX YPOBHSX: pacTyT Ha Oollee HM3KOM M YMEHBINAIOTCS Ha 00Jiee BBHICOKOM YPOBHE.
VisMepenusMH OTHOCHTENHHOM SHEPTHU T'paHHUI] IOKa3aHo, 9TO B YM3 HuKele W MeId TPAHMITEI
HUMEIOT 3HAYUTENBHO OO0JIE€ BHICOKYIO CPEIHIOIO BSHEPIrHI0, YeM B KPYIHOKPHUCTAIIMIECHKX
MeTajllax, TO €CTh, SBILSIFOTCS HEPABHOBECHBIMH, U IIPU YMEPEHHOM OTXKUTE PACIIPEACIICHUS IPaHuIl
IO SHEPIHAM CMEINAIOTCA B CTOPORY Oonbmux 3Heprui. Ha ocHOBe paccMOTpeHMs MHTErpaibHOM
QyHKIME pacmpefieNleHus TPaHHI| [0 SHEpPrusM OOHAPYKEHBI OTIHYMS B IEpepaclpelelcHAH
SHEPTUM NpU OTXKUIE BYX METAIOB — HHUKENIA U MeIH. V3 IMOMydeHHBIX CTPYKTYPHBIX JAHHBIX
cllellaHa IOIBITKA aHallM3a M3MEHEHHs CBOOOIHOro oOBeMa, 3allaceHHOTO B IPAHHUIEAX 3€PEH H
Cy03epeH, Py OTXKHTe. AHAIM3 OCHOBAaH Ha pacueTe OOBEMHON JONM IDAHHMI] B 3aBHCUMOCTH OT
pasmepa 3epeH (Cy03epeH), IpH 3TOM IIPEAIONOXKEHA TOJIIHHA CYO3€pEHHON TPAaHUNEL { = 1 HM.
ITomy4yensl BETHMUUHBI OTHOCHUTENBHOTO OOBeMa 2.5% B HuKele W 5% B MEIM, STU BEIMUMHEIL
OTOXIECTBIIEHBI CO CBOOOIHEIM 0OBEMOM I'PaHHUI] CyO3epeH.

B d4erBeproii riaBe W3NIOXKEHBI DPE3YNBTATHl H3IMEPEHHS KOHIIEHTPAMH TOYEUHBIX
ne(EKTOB B COOTBETCTBYIOMIEr0 cBOG0IHOr0 00beMa B YM3 Me[H ¥ HUKENe B COCTOSHIIX TIOCIIE
UIIJT m nocne omxuros. B mcxomusx YM3 obpasnax Mequ W HUKEIsS OCHOBHBIMHE Je(eKTaMu,
3aXBaTBIBAIOIIUMU ITO3UTPOHBI, SBIIIFOTCS MAaJIOYTJIOBEIE TPAaHHUIEI M BaKaHCUOHHEIE KIIACTEPHI,
BFoyaromue 10 9 Baxamcmit. Ilokaszamo, uro mocme PKVII w mpokaTku KOHIEHTpAIUs
BaKaHCHOHHBIX KJIACTEPOB B MW COCTaBILeT mpuMepHo 10 u yObiBaer B YEeTHIPE pasza IocIe
omxura mpu Temueparype 0.33Tny. OneHeHO M3MeHEHIe OTHOCUTENBHOIO 00BEMa 3a CUeT OTXKHTa

BaKaHCHH, KOTOPOE COCTaBIIAeT BenuuuHy mopsaka 8-10°. Hmwkmud mpemen KOHIEHTpAIHH

BakaHCHA B YM3 HHKelle HECKONBKO BBINIE, HO BAKAHCHH OTXKMIAIOTCS B MEHBIIEH CTEICHH, M
U3MEHeHHe 00BbeMa COCTABIIIET IPUMEPHO TY JKe BEIUUHHY, YTO ¥ B MEIH.

Ha ocHOBe TI0JTy9eHHEIX B JUCCEPTALIMH TAHHEIX IPECTABIEHA CXEMa IIepPEPacIIpe/ieIeH s
Je(hOopMaHOHHO-UHIYITUPOBAHHOTO CBOOOIHOTO obbrema Mexny neheKTaMu PasHoM pasMEPHOCTH
(BaxaHCHAMHE ¥ TUCIOKAIMAMHE) IPH OT)KATE, COMTIACHO KOTOPOH MepepacipeneeHue TIPOUCXOIUT
B TIOC/IE€ZIOBATEIHHOCTH «BAKAHCHM M JUCIOKAIlMH — MAJIOYTJIOBEIC IPAHUIIBI — OOJIBIIECYITIOBEIE
TPaHMIBD), YTO OTPAKACTCS HA HMHTETPAILHBIX KDPHBEIX PpACHpENeCHHs SHEPTHHM TPaHMI] M
TIPUBOAKT K 00pa3oBaHHIO HepaBHOBecHBIX BYT. Ilpemmonaraercs, 4To 5Ta IOCIEIOBATEIHFHOCTD
HOATOTABIUBACT MIEPEXO/T K peKpUCTAIUIM3aluy. Takum oOpa3om, yTBEpKIAETCS, UTO H30BITOUHBIH
00BeM HE OCBOOOXKIACTCSI IIPH HHU3KOTEMIIEPATYPHOM OTKHTE, 4 JIHIIbH IIepepacipeneNaeTcs us3
BAKaHCHOHHBIX KJIACTEPOB M JMCIOKAIUK B MaJOyTJIOBEIE I'DAHHIBI, M3 MAIOYIJIOBLIX I'DAHUI[ B
GONBIIEYTIIOBEIE.

B paszene BeIBOABI CHOPMYIUPOBAHEI OCHOBHEIE PE3YIIBTATEL PAOOTEL

OGocHOBAaHHOCTL HAYYHBIX IOJIOKEHHII M BBIBOJOB, C(HOPMYIHPOBAHHEIX B paboTe
Kosnosoit T.B., obecrneurnBaeTcss KOPPEKTHOCTBIO IOCTABICHHBIX 3a/1a4, AHANM30M JTHTEPATYPHBIX
HCTOYHHKOB II0 TEME IHUCCEPTAllMH, MCIIONB30BAHUEM IS SKCIIEPUMEHTANLHBIX HCCIEIOBaHU






