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PE®EPAT

Junnomuas padora 103 c., 39 puc., 5 Tabi., 56 UCTOUHHKA.

Kmouessle  cnosa:  JIMBOPUJIBI  TYI'OIUVIABKMX  METAJIJIOB,
KOMIIPECCUOHHBIE IUTASMEHHBIE TIOTOKM (KIIII), CTPYKTYPHO-
®A30OBLBIE ITPEBPAIIEHNMA, IOBEPXHOCTHA A MOJJNOUKAILIAL.

OOBEKT HCCHAeNOBaHUsI — IOBEPXHOCTHBIE CJIOM OOBEMHBIX KEepaMHUECKHX

00pa31oB Au00pUI0B TYTOIIaBKUX MeTamuioB: Huoous (NbB:) u tanrana (TaB2).

[lpenmer wuccnenoBanuss —  BAUSHUE  OOpabOTKM  KOMIPECCHOHHBIMU
wiazmeHHbiMA TToTokamu (KIIIT) Ha cTpykTypHO-(ha30Boe cOCTOSHUE, DIEMEHTHBIN
coctaB, MOpPQOJIOTHI0O  TOBEPXHOCTH,  MHUKPOTBEPIOCTH W  OCTATOYHBIC
MaKpOHAIpPSIKEHUSI B IOBEPXHOCTHBIX cliosix AubopuaoB NbB: u TaBa.

[lenp paboTel — wHccaenoBaTh BIHUSHHE OOpaOOTKM  KOMITPECCHOHHO-
TUTA3MEHHBIMH TTOTOKAMH Ha CTPYKTYPHO-(a30BbI COCTaB M (PU3NKO-MEXaHUICCKHEC
CBOMCTBA MOBEPXHOCTHBIX CJI0E€B AUOOPUIOB TyromiaBkux MetamuioB NbB: u TaB..

B mpoimecce pabGorel  ObUIM  pemieHbl  CIENyIOUME 3aJadd: MpPOBEICH
aHAIUTUYECKU 0030p JnuTeparypsl B O0NAacTH CBEPXBBICOKOTEMIEPATYPHO I
kepamuku (CBTK) u MeTo10B ee MonupuKaum; CHHTE3UPOBaHbI TOPOIIKH U METOAOM
HCKPOBOTO Tu1azMeHHoro criekanus (SPS) momydensl 06beMHbBIe 00pa3ibl TUOOPHUIOB;
mpoBezieHa 00pabOoTKa IMOBEPXHOCTH O0pa3oB KOMIPECCHOHHBIMHU TLIA3MEHHBIMHU
NOTOKAMH HA YCTaHOBKE C MAarHUTOIIA3MEHHBIM KOMIIPECCOPOM KOMIIAKTHOM
TreOMETpUH; HccaenoBaH (Da3oBbIi W DIEMEHTHBIM COCTaB OOpPa3loOB METOAAMU
POA/PCA un DOJIC; uzyuena mopdororusa noepxHoctu meronamu COM u ACM;
U3MEpEHbl MUKPOTBEPAOCTh U OCTATOYHBIE MAKPOHATIPSKEHUS 10 U TI0CIe 00padOTKu;
NPOBEJCH CPaBHUTEIBHBIA aHAM3 TOJYUYEHHBIX pPE3yJbTaroB U YCTAHOBJICHbI
addexTrr Bo3aericTBus KIIII.

OO0nacThi0 BO3MOXKHOTO TMPAKTHYECKOTO NPUMEHEHHUS SBISETCS pa3padoTKa
TEXHOJOTHI TIOBEPXHOCTHOTO YOPOYHCHHS W MOAW(PUKANNKA W3ACTUN U3
CBEPXBBICOKOTEMIIEPATYPHONH KEPAMHKH JJII HWCIIOJIB30BAaHUS B JKCTPEMATBHBIX

YCIOBHSAX a3POKOCMUYECKOM, JHEPTETUYECKON U METAITYPrU4eCKOM OTPaCen.



POD®EPAT

Heimomuas padora 103 c., 39 mait., 5 Tabm., 56 KpbIHil.

Kmouabist  crnoss:  JIBIBAPBIJIBI  TYTAIUIAVKIX  METAJIAY,
KAMITIPOCIMHBIS TUTABMEHHBIS ITATOUKI (KIIT), CTPYKTYPHA-
®A3ABBIA ITEPATBAPSHHI, IIABEPXHEBASI MA JIBIDIKAIIBIAL.

AO'exT gacieaBaHHs - MaBSIPXOYHbIA IJIACThl a0'éMHBIX KEpaMIdHBIX y30pay
IbpI0apblaay Tyramiaykix Meranay: Hi€ois (NbB2) 1 tanrana (TaBz).

[IpagmeT nacnemaBaHHS - YIUIBIY ampaiioyki KOMIIPECCIOHHBIE MIa3MEHHBIMI
natokami (KIIIT) Ha cTpykTypHa-dazaBel cTaH, 2JIEMEHTHBI CKjIad, Mapdasoriio
naBepXHi, MIKpABEPAACIH 1 PAITKABBISI MAKpaHANPYy>KaHHS ¥ TAaBEPXHEBBIX IJ1acTax
nei0apeiiay NbB: 1 TaB..

Mbra npartibl - gacienaBailb yIUIbly anpanoyki KOMIPECCIOHHbIE-TUIa3MEeHHbIMI
naTokami Ha CTpyKTypHa-(a3aBbl ckian 1 (i3ika-MeXaHIuHbIS —YiacIiBaciil
NaBEPXHEBBIX IUIACTOY AblOapblaay Tyramiaykix meranay NbB: 1 TaBo.

VY mpampce paborhl ObUT  BhIpalllaHbl HACTYMHBISA 3aJaubl: MPABEI3CHBI
AQHAIITBIYHBl AIVIST JIITApaTypbl § TalliHE 3BBIIIBBICOKATAMIIEpATYpHAl KepaMiki
(CBTK) 1 meranay sie maapidikaiibli; CIHTI3aBaHbl Mapamiki 1 MeTajgaM HCKPOBOTO
riazMeHHara crisikauds (SPS) arpeimanbl a0'€MHbBIA Y30pbl AbIOApbIIaY; MpaBea3eHa
anparioyka maBepxHi y30pay KaMIpICiiiHbIMI TUTA3MEHHBIMI ITaTOKaM1 Ha YCTaHOYIIBI 3
MarHiTamia3MeHHbIM KaMIlp3capaM KaMIlaKTHAal reaMeTphbli; nacienaBaHbl (as3aBbl i
ANIEMEHTHBI cKkian y3opay wmeragami PDOA/PCA 1 DOPC; BeiBywana wmapdaroris
naBepxHi wmetagami COM 1 ACM; BbeIMepaHbl MiKpalBEpAacb 1 PAIITKABBIS
MakpaHamnpyKaHHSd Ja 1 [acis anpauoyki; IpaBeA3eHbl IapayHaJbHbI aHal3
aTpbIMaHbIX BbIHIKAY 1 ycTaHOYneHbl 3(ekThl y3a3esaus KIII1.

BoOnacito MarysiMara mpakThlyHara MNpbIMSHEHHS 3'ayJisiellia pacrpanoyka
TOXHAJIOTH  TaBepxHeBara  yMamaBaHHsS 1  Mazablikanbll  BbIpabay  ca
3BBIIIBBICOKATAMITEpATYpPHAM KepamiKi JIJIsi BBIKAPBICTAHHS ¥ SKCTPIMaJIBbHBIX YMOBaX

a’pakacMiyHai, SHEpPreThIYHAN 1 MEeTaTypriyHai rajiH.
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ABSTRACT

Thesis 103 pages, 39 figures, 5 tables, 56 references.

Keywords: REFRACTORY METAL DIBORIDES, COMPRESSION PLASMA
FLOWS (CPF), STRUCTURAL PHASE TRANSFORMATIONS, SURFACE
MODIFICATION.

Object of study: surface layers of bulk ceramic specimens of refractory metal
diborides: niobium (NbB:z) and tantalum (TaB2).

Subject of study: The effect of compression plasma flow (CPF) treatment on the
structural phase state, elemental composition, surface morphology, microhardness, and
residual macrostresses in the surface layers of NbB: and TaB: diborides.

The objective of this study was to investigate the effect of compression plasma
treatment on the structural and phase composition and physical and mechanical
properties of the surface layers of refractory metal diborides NbB: and TaB..

The following objectives were addressed: an analytical review of the literature
on ultra-high-temperature ceramics (UHTC) and its modification methods was
conducted; powders were synthesized and bulk diboride samples were produced using
spark plasma sintering (SPS); the surface of the samples was treated with compression
plasma flows using a compact-geometry magnetoplasma compressor; the phase and
elemental composition of the samples was studied using X-ray diffraction/XRD and
EDS; the surface morphology was examined using SEM and AFM; microhardness and
residual macrostresses were measured before and after treatment; a comparative
analysis of the obtained results was conducted, and the effects of SPS treatment were
determined.

The area of potential practical application is the development of technologies for
surface hardening and modification of products made of ultra-high-temperature
ceramics for use in extreme conditions in the aerospace, energy and metallurgical

industries.
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