
OT3bIB 
a aBTopepepar ucepraOHHO pa~or Ily MtcKoro /[pa A.reKcaH.Ip0Ba 

«Hay uHe OHoBtl pa3pa~orK cTaIei, CI.1aBOB BLcOKObbeKTBHIX TeXHO.IOI LI 
1Ip0H3BOICTBa HebTeTa3OBLIX H IIeIHaIHBIX Tpy6 HOBOIO IIOKO.IeHH», 

IpeITaB.IeHHyHO Ha COCKaHe yueHO~ CTeIIeH IOKTOpa TeXHIeCKX HayK IO 
Iea1Hoer 2.6.17- «Marepa.10Be1eHe» 

xy1ueHe ye.1oBu~ IO~BI4 yI.IeBOIOpO1OB HI HeO~XO,IOCTL IIOBBIIIIeH 

Ha,IeKHOCT 1o.IrOBeIHOCT He]Te,IO6IBaHOIIIeTO 060py1OBaH 1e1a1OT aKTya.1HOi 

3aaIy IIOHKa HOBLX cTaIei CILIaBOB HX TeXHO.IOI LI IIpOH3BOITBa HebTeTa3OBLIX H 

cIena.1HIX Tpy6. [Iccepratu IlyuacKoro JI.A. Hanpa.rena Ha pa3pa~oTKy HayIHLIX 

O€HOB pa3pa~OTK BBICOKOIIpOIHBIX KOppO3oHHO-cTOKX cTaIe~ CI1IaBOB LI 

BBIcOKObbeKTBHOTO pOH3BOICTBa 6eCIIIOBHLIX Tpy6 CIeIaIHOrO Ha3HaueHe uepe3 

ycTaHOB.IeHe 3aKoHOMepHocTe bopMHp0Bang pa3ooro cocTaBa, TpyKTpBI KOMI.IeKca 

cBOcTB ITeM OIITMaIIHH XHMIeCKOTO COTaBa H peHMOB TepMecKO 06pa~OTK. 

Tak o6pa3oM aKTya.1HOT pa6oT IyMIHcKOrO JI.A. He BL3LIBaeT cOMHeHu~. 

B xOIe BBIIIOIHeH pa6OTB aBTOpOM IIOIyHIeHBI CIeIyHOLIIHe OpHIHHaIHLIe 

pe3yITaTBI, HMeHOIIIe IpaKTeCKOe 3HaIeHHe: 

l. Pa3pa~oTaH Hay4HO-O6OCHOBaHHBI IIOIXOI K BLI~Opy COCTaBOB peKHMOB 

TepMO~pa~OTK BLICOKOIIpOIHBIX Tpy~HIX cTaIei C IOBBIIIICHHBIMH BY3KOILIaCTIeCKMH 

cBOicTBaMH B IIIHpOKOM HTepBaIe TeMIepaTyp LI X IIpHMeHeH B pa3.IHIHLIX yC.IOBHX, 

B T.I. B peaX yIIeKc.IOrO ra3a ep0BO1Op0Ia. 

2. yeTaHoBIeHo, ITO IIpHMeHeHe XpOMOMO.I6IeHOBLX cTaIe C peIyIHpyeMLIM 

COOTHOIIeHHeM IIpOIIHTHOIO COIepKaHHA CHILHBIX Kap6H10O6pa3yHOIIIHX 3IeMeHTOB 

(HMO~HA H BaHaJI) H MO.I6IeHa IO3BO.IeT pea13OBaTL B IIpOH3BOICTBe HaCOCHO 

KOMIIpeCCOpHLIX M O6Ca1HIX Tpy6, COIepKaIIIHX MeHee 0,30 % yrrepo1a, ypoBeH 

IIpOIHOCT OT L8O IO CHIO 3a cueT IpoBeeH BLICOKOrO OTIIyCKa IIpeHMyIIIeCTBeHHO 

apreHcrHO~ cTpyKTypL. IIp TOM CI1O.1B3OBaHe BLICOKOKaIeCTBeHHO~ Me1KO3epHcTO~ 

CTaI C H3KM COIepKaHHeM IpHMece, MHHHMaIBHLIM ypOBHeM 3alp93HeH~ 

IIOBLIIICHHBIM COIepKaHeM MO.I6IeHa O6ecIeIBaeT IO.IyYeHe MaTepHaIa, cTO~KOrO K 

XpyIIKOMy pa3pyIeHro CyIL[HIHOMy KOppO3OHHoMy pacTpecKBaH1o Io1 

HaIpeHeM (CKPH), 4To Ha~o.1ee 9pKo IIp09B.IeTCY IIpH IOBLIIIeHHBX TeMIepaTypax 

OTIIyCKa, CIIOCO~CTByHOIIHX IIOHKeHHO ILIOTHOCT ebeKTOB KpHCTaIIIeCKOTO CTpOeHA. 

3. I0Ka3aHo, ITO B XpOMOMOISIeHOBLIX CTaIX, IeTHpOBaHHLIX OIHOBpeMeHHO 

BaHa,IeM H HO~eM IIpH peKOMeHIyeMBIX peKHMaX TepMIecKO~ 06pa~OTKH, OCHOBHOe 

IHCIIepCHOHHOe yIIpOIHeHe IIpOHCXOIT 3a CIeT BLLIeIeH Kap6H,1OB BaHaIH, B TO BpeMA 

KaK Kap~IBI HOS 06yC.1OB.IBarOT IO.IyYeHe Me1KO3epHTO CTpyKTypL 3a CIeT IX 

BBLIe.IHM IO IpaHIaM 3epeH. 

4. [[0Ka3aHo, ITO KOHTpO.IL COOTHOIIIeHH 3HaeH HKeIeBOIO H XpOMOBOIO 

9KBBaIeHTa B cTa.IX MapTeHcTHOrO K1acca c 12-14% xpoa 103Bo.1eT 06eCIe4T 

01HOpa3HI~ MeXaH3M KpHTaII3a, ITO CIIOCO~CTByeT IO.IyIeHHO OIHOpOIHO 

MHKpOCTpyKTypLI IOCTKeHHO BICOKOIO KOMIIeKca CBO~CTB Ip npeIeIe TeKyeCT He 

MeHee 758 1 862 MIla, a He0~xoIMa I1acTIHOT np rOpYe eh0pa IO.TKHa 

IIOCTHTaTLC 3a CIeT IOBBIIIIeHH TeMIepaTyp CyIIIeCTBOBaHH KBa3MOIHOpa3HorO aycTeHTa 

(+Kap~IL). 
5. TaHoBIeHo, ITO JLI BLICOKOIeIHpOBaHHBIX ayCTeHHTHLIX cTaIe~ OTHOIIeHe 

Ni/(Cr+Mo) o1pee.1eT cKIOHHocT K BLIeIeHHO 0-pa3L np cTapeH. IoBIIeHe 
9TOTO OTHOIIIeH OT 0,94 0 1,08 3Ha4Te1Ho yBe1uuBaer yeroi~uBocr aycTeHTa 

IIpOTHB BLLIeIeH HHTepMeTaIIHIa, B TO BpeM KaK XO.IOIHa nIacTueKa Ieb0pa19 



cyICTBeHHO HTeHpHIHpyeT BLLIeIeHe G-pa3BI IIpH OTKre, a yBe.IIeHe CTeIeH 
1ebopat cnoco~crByer ceHe oppo.1o BLIe.IeH~. Pa3pa~oTa ayeTeHTHu~ en.1aB 
TMK-C TeXHO.IOI eIO IpOH3BOITBa, 1IO3BO.IHOIIa IIpOH3BO,IT BBICOKOIIpOIHIe 
Koppo3ono-croi~Ke rpy~t KIacca IpOuHOcT I[O ksi c IoBIeHHI .1yKe~HI 
xapaKTepTKa. 

BB1Io.IHeHHe cc.Ie1OBaHq cTpyKTypI H CBOi~CTB pa3.I4HIx crate~ Hu c11aB0B, 
nIpeHeHe KOTOpLIX Le.TeOO6pa3HO B Tpy6Ho~ IpoI.1eHHocT, 103Bo.II co31aT 
aTepHa.IHI MIOpTOOIepeaHOIIIHe TeXHO.TOTH 1Ip03BOICTBa Tpy6 pa3.1HIX 
TI0pa3MepOB BO~TB 1I HebTHO~, Ta30BO aToMHoi~ Ipo.1eHoer. Io.ryuaea9 
IIpOIy KIIH IO KpTepM KauecTBa, KOMIIeKcy hH3KO-MeXaHHIeCKX H C.IyKe~HBIX 
cBOW~cTB He ycTynaeT, a YaIIIe IIpeBOCXOUT 3apy6eKHe aHa1Or. )KOHOMYecK 9pdeKT oT 
BHeIpeHA 6eCIIIOBHLIX Tpy6, 3IOTOB.IHHLIX IO pa3pa60TaHHLIM TeXHO.IOTAM 
IIpOH3BOICTBa B 2018-2013 1r. npeBaer 94 w.1p1 py6.1ei~. 

B TO Ke BpeM, K pa6OTe MeHOTCI C.IeIyHOIIHe 3a.Me4aHA: 
l. OpeHTaoHHle KapTBI, IIO.IyIeHHLI MeTOIaM 9IeKTpOHHO MKpOCKOIIHH 

(EBSD), c1eyer con1poor no.IocHO prypo~, 10Ka3aroutei~ cB83t 1BeTOBo~ 
HHIUKaIIH Ha 3OOpaKeHX c KpcTa1IOrpape€KHMH HaIIpaB.IHM, a TaKKe 
yKa3aHeM HaI1paB.IeH pOKaTK (rIe 9TO ueIecOO6pa3HO). 

2. COr1aHo IIpe1€TaB.IeHHLIM MaTepHaIaM LI IIpOBeIeH TepMOIHHaMIeCKIX 
paceToB HI1O.I3OBa.IaCL CIeIHa.I3MpOBaHHa npOrpaMa Thermo-Cal, B TeKcTe 
IHccepTaIH aBTOpepepare uerec00~pa3Ho 6BL10 yKa3aTL BepCHO IIpOIpaMMLI 1aTL 
CCLI.IKy Ha CIOIB3OBaHHyIO II IIpOBeIeHH pa4eTOB 6a3y TepMOIHHaMIeCKHX IaHHLIX. 

Ka3aHHre 3aMe4aH He CHKaHOT IeHHOCT IO.IIeHHBIX pe3yILTaTOB KaIeCTBO 
IcCepTaIHOHHO~ pa~OT. 
[ccepraa IlyMnHcKoro JI.A. cooTBeTcTByeT Tpe6OBaHqM n1.9 I[O10KeHA 1IO 

IIpHCyKJIeHHO yIeHLX cTeIeHe B pby, Ipe1B.1eMIM K IOKTOpKHM IccepTaIHM, a 
e~ aBrop IIyMrack~ Jrpu~ AIeKcaH,1poB4 3a1yKHBaeT IIpHCyIeH eMy yueHo~ 
cTeIeH OKTOpa TeXHIeCKX HayK IIO CIIeIIHaILHOCT 2.6.17- «Marepua.1oBeeHe». 

I eHepa.1HL peKTOp 
THI PD AO «HIO «IIHHTMAIII», .a-----. 
1OKTOp TeXHIeCKHX HayK 
(cIea.1LHocTL 05.16.01 «Me 
TepMYecKag 06pa~oTKa MeTaL.I 

3aecTuTeL reHepa.1HOrO IpeK <f • 

IpeKTOp HcTTyTa MaTepHa.IOI e 

IHI PD AO «HIO «IHHT 
KaHIHIaT TeXHHIeCKX HayK #2. 
(cIea.1HOcTL 05.16.01 «Mera.110Be1eHHe 
TepMeKa 06pa6oTKa MeTa.I1OB H IL1aBOB») 
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