OT3bIB

Ha aBTopedepat auccepranuu Kyspmunosa Esrenusi /[muTpuesnia
«32KOHOMEPHOCTH U3MeHEeHHUsl CTPYKTYPbl, MEXaHHYECKHUX H TPUOOIOrHIECKHX
CBOMCTB MOHOJHTHBIX M MHOFOCIOMHBIX MOKPHITHI HA ocHoBe cucTembl Ti-Al-N npu
ux gernposanun Ta u Si», npeacTaBIeHHON Ha COMCKAHHE YUEeHOH CTeNeHH
KaHAHAATA TEXHHYECKHX HAYK M0 CHelHAJbHOCTH 1.3.8 — ®usuka
KOHJIEHCHPOBAHHOTO COCTOSIHUS

HecMOTps Ha MHTEHCHBHOE PasBUTHE COBPEMEHHOM HAyKH, BOIPOCHI, CBA3AHHEIC C
3aauaMK TPEHMsT ¥ M3HOCA, MO-TIPEKHEMY, OCTAIOTCS OUCHB AKTyalbHBIMH. CornacHo
MMEIONTMMCS JAHHBIM, TIPUMEPHO TPETh MUPOBBIX SHEPropecypcos B TOM wiu MHOU dopme
TepsICTCA M3-3a TPEHNUS, a 00IKe [IOTEPH OT U3HOCA MEXAHUICCKIX KOMIIOHEHTOB B pasBHTbIX
crpaHax pocruraior 1,3-1,6% or BBIL. OmauM u3 OCHOBHBIX CcrIoco00B  TTOBBILIIEHUS
SKCTUTyaTallMOHHBIX CBOUCTB ¥ JOIITOBEYHOCTH KOHCTPYKIMH ¥ MCXaHU3MOB, PaboTalomuX B
YCIIOBUSX BBICOKMX (DPHUKIMOHHBIX HArpy30K, SBILETCS HAHECCHME HA HUX M3HOCOCTOUKHX
3aIUTHEIX TOKphiTHi. Cpean MHOrooOpasus MaTepualoB, MCIONB3YEMbIX I MX
HOJTy4eHHs, Haubojiee IIUPOKOE pACIpPOCTPAHEHUE IIOMYdYHIM KOMIIO3UIMM HA OCHOBC
HUTPUIOB TIEPEXOIHBIX METaioB, B dactHocTH, cucteMbl Ti-Al-N. TloxpriTua Ti-Al-N
0071a/1af0T BEICOKOM TBEPIOCTHIO, TEPMUUECKOM CTAOMIIBHOCTHIO M CTOMKOCTBIO K OKMCIICHHIO
npu Temmneparypax a0 800-900°C. Onnaxo mpy Gosiee BBICOKOH TeMIEpaType IPOUCXOAAT
pacnanx Teepgoro pactBopa Ti-Al-N um obpasoBanue BIOPLMTHOH dassr  AIN, uro
CIIOCOGCTBYET PE3KOMY CHIDKEHMIO TBEPAOCTH U M3HOCOCTOMKOCTH IOKpHITHiA. Taioke,
HU3KAs BI3KOCTH paspylleHus TBepporo pactBopa Ti-Al-N oOycioBauBaeT WHTEHCHBHOE
pacTpecKUBaHKe, OTCIIOCHUE H M3HOC IIOKPBITHA, YTO IPUBOUT K CHIKCHUIO J0/ITOBEYHOCTH
¥ HAJEXHOCTH KOHCTPYKIMH W meraneil. B HacTosmiee Bpems YCHWIIHs HCClelOBaTesel
Halpap/ieHbl Ha TIOUCK CIIOCOOOB TOBBIMEHUS (DU3UKO-MEXaHUYCCKUX U TPUOOIOTUIECKUX
CBOMCTB 3aIIUTHBIX IIOKPBITHIA.

Ilenb paGoTHl 3aKII0YACTCS B yCTAHOBJICHME (QU3UYCCKUX MEXAHU3MOB, JICKAIIMX B
OCHOBE hopmupoBaHUA CTPYKTYPBI 1%} (bU3UKO-MEXaHUIECKUX CBOWCTB
MHOTOKOMITOHEHTHBIX IIOKPHITUIM Ha OcHOBe cucteMbl Ti-Al-N mpu BapbHpOBaHUHM HX
3JIEMEHTHOI'O COCTaBa Ml MHOTOCJIONHON apXUTEKTYPHhI.

B paboTe aBTOp el YETHIpEe HAyUHBIX 3ajaud. Cpe/iu HUX M3y4eHbl PU3NIECKUe
TIPOIIECCHI, PA3BUBAIOIIMECS BO BPEMsl OCAXKICHHSA MHOTOKOMIIOHEHTHBIX [IOKPHITHII METO/IOM
MAarHETPOHHOTO PACIBUICHHs. Y CTAHOBICHE! 3aKOHOMEPHOCTH U BiMsiHHE foOapieHus Ta 1
Si Ha QUBUKO-MEXAHUYECKHME U TPUOOIOTMYECKIE XapaKTEPUCTUKU TTOKPHITHI.

C TOUKM 3pEeHHMs TEOPETHYECKOM ¥ MPAKTHYCCKOH 3HAUMMOCTH paboThI, MONYYCHHBIE
BBIBOJBI M pPEKOMEHJaluu obecrieyaT CYLIECTBEHHBIM BKJIaJ B PasBUTUE COBPEMEHHBIX
TpeCTaBIeHUN (U3MKU KOHIECHCUPOBAHHOTO COCTOSHHA O BIIFTHUH JJIEMEHTHOIO COCTaBa
MHOTOKOMITOHEHTHBIX IIOKpHITHH Ha ocHoBe cucteMbl Ti-Al-N Ha ©X CTPYKTYpYy,
MEXaHWYECKHe ¥ TPUOOJIOTHYECKHMe CBOMCTBA. YCTAHOBICHHBIE 3aKOHOMEPHOCTH OymyT
BOCTPEOOBAHbI /ISl MPOTHO3UPOBAHUS KIFOUEBHIX XaPAKTEPUCTUK TOKPHITHH Ha OCHOBE
HUTPH/IOB MEPEXO/IHBIX METAUIOB M MOTYT CTaTh OCHOBOHM i pazpaloTky Oolee TOYHBIX
TEOPETHUUECKUX MOJICIIEN.

JIOCTOBEPHOCTh HAyYHBIX Pe3yJbTaTOB TOATBEpXKACHA NPHMEHEHHEM COBPEMEHHBIX
METO/IOB HMCCIIENOBAaHUN M OONBIIMM 00BEMOM pEe3yJbTaToB, OOpabOTAHHBIX METOJaMU
MaTeMaTUYeCKOM  CTATUCTHKWA.  Pe3ynbTaThl  JAMCCEPTAllMOHHOTO  HMCCIICIOBaHUA
OmyOMMKOBAHEI B POCCUMCKUX U 3apyO€KHBIX HAYUHBIX M3/AHUAX M JIONOXKEHBI Ha psije
MEKIyHAPOIHBIX HAYUHBIX KOHOEPEHIUH.




3amMeyaHus:

1. B pabote mpuBENEHO YTBEPKACHUE, YTO «IPH MCIIOIb30BAHUM MATKOW THTaHOBOMU
nomioxkku BT6 MakcHMyM M3HOCOCTOMKOCTH mocturaercs npu z = 0,12». OpHako 10
rpaduKy, PUBEICHHOMY Ha pUCyHKe 11 O, HHTEHCHBHOCTD U3HOCA TIPH 3HAYCHUAX 0,12 u
0,2 mpaKTUYECKH COBIIALAIOT, MPU ITOM IS 3HAUCHM:A 0,15 oTk/IOHEHUS IEPEKPHIBAIOT
TOUKH ToNyueHHsIe uist 3HageHn#t 0,12 u 0,2.

2. Ha pucynke 14 6, He NpPUBENEHBI OTKIOHEHMS Ul TMCTOrpaMM HWHTCHCHBHOCTH

HU3HOCA.

HecMoTps Ha 3aMedaHHe, CUUTAEM, YTO JUCCEPTALIMOHHAA paboTa «3aKOHOMEPHOCTH
M3MEHEHHS CTPYKTYpHI, MEXaHWYECKUX U TpUOOJIOTUYECKUX CBOMCTB MOHOJIUTHBIX W
MHOTOCJIOHMHBIX TIOKpHITHIT Ha ocHOBe cucTeMsl Ti-Al-N mpu ux seruposanuu Ta u Si»,
[peJCTaBjIeHHass Ha COMCKAHHUE YUYEHOH CTENEHHM KaHjuJaTa TCXHUYCCKUX HayK, OTBEYaeT
tpeboBannsim BAK P®, npeawsABifeMbIM K KaHAWIATCKUM AHCCEpTALMAM, & €€ aBTop
Ky3pmuHOB EBrenns JIMUTpHEBUY 3aCITy)KUBAET IIPUCYKIEHUS YICHON CTENECHN KaH1/aTa
TEXHUYECKHX HayK IO creruaibHocTa 1.3.8 — Ousyka KOHACHCHPOBAHHOI'O COCTOSAHMS.
JaTta moamucanus or3biBa: 13.10.2025 1.

CoracHbI Ha 00paboOTKy NMEPCOHATBHBIX JaHHBIX.

CmupHoB Asekcapap Huxonaesny

JIOKTOp TEXHUUECKUX HayK, Ipodeccop,

05.16.01 — «MerautoBeicHrE U TepMIdeckas 06paboTka METaIOB»
05.02.11 — «MeTo/1b1 KOHTPOJIS ¥ AUArHOCTHUKA B MAIIMHOCTPOCHUM
teil.: +7 903-946-47-13, e-mail: office@kcsk.group

650000, rop. Kemepogo, np. CoBerckuii, 1om 70a, k8. 60

ITpodeccop xadeapst « TexHomorus MammHOCTPOCHUSI»

®I'bOY BO «Kysbacckuit - P
roCy1apCTBEHHBIN TEXHUYECKUMN

yauBepcutet uMern T. @. I'opbaueBay, A.1.H., Ipod. A. H. CmupnoB

ITumonoB Makcum Biaagumuposuy
KaHJMIaT TEXHUYECKUX HayK.

01.04.07 — «®u3uKa KOHACHCUPOBAHHOI'O COCTOSHUSD)
Ten. +8-950-269-6167, e-mail: pimonovmv(@kuzstu.ru
650033, rop. Kemeposo, yi. Amneiinas, 1om 7, k8. 64

noueHT kadenpsl « TexHonorus MalmuHOCTPOECHMS»
®I'bOY BO «Kysbacckuit
rOCyIapCTBEHHBIA TEXHUYECKUN
yauBepcuteT umeHu T.@. ['opbauesa», K.T.H.

denepanbHOe TOCYAAPCTBEHHOE OIOKETHOE O Hgﬁ’m
obpaszoBanus «Ky3bacckuii rocyjapCTBEHHBIN Tg@fwgie& ’i’l yﬂ'iég@e TET
uMm. T. ®@. ['opbaueBar. ) s y
Anpec 650000, r. Kemeposo, yi1. Becenrss, 28 ¢
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