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KJIFOUEBBIE CJIOBA: X18HI0T, TUTAH, AJIOMWUHHNU, JIET UPO-
BAHUE, KOMIIPECCUOHHBIE TINIASMEHHBIE ITOTOKHU, MUKPOTBEP-
JOCTb, CKAHUPVYIOILIAA DJIEKTPOHHAA MHUKPOCKOIIMA, BBICOKO-
TEMIIEPATYPHBIN OTXKUT .

OOBEKTOM HCCIIEIOBAaHUs SBISETCS HEp)KaBEIOlash ayCTEHUTHas CTajb
X18H10T ¢ nokpeitiiem Ti u Al.

Heab paboThl — HccIeTOBaHUE CTPYKTYPHO-(PA30BOr0 COCTOSHUS, MEXaHH-
YECKUU CBOMCTB M KOPPO3HOHHOM CTOMKOCTH K BBICOKOTEMIIEPATYPHOMY OKHCIIE-
HUIO TTIOBEPXHOCTHOIO Cj10si aycTeHUuTHOUW ctamu Mapku X18H10T, nernpoBannoi
aromamu T1 u Al mon AeicTBUEM KOMIIPECCUOHHBIX IMIa3MeHHbIX moTokoB (KIIIT).

Meroapl uccleqoBaHUsA: PEHTIE€HOCTPYKTYPHBIM aHAJIU3, pacTpoBas dJEK-
TPOHHAs1 MUKPOCKOIHU S, YHEPTOAUCIIEPCUOHHBIN MUKPOAHAIIN3, U3MEPEHUE MACCHI,
U3MEPEHUE MUKPOTBEPIAOCTH.

JlernpoBanue MpPOBOAWIIOCH IyTEM IIPEABAPUTEIBHOIO OCAXKICHMS ITOKPBI-
i Ti n Al u nocnenyromero Bosaeiicteus KIII. YcranoBneHo, 4yTo nerupoBaHue
MMOBEPXHOCTHOT'O CJIOSI aTOMaMHU TUTAaHA W QJIOMHHUSA NPU MIA3MEHHOM BO3JECH-
CTBUM MPOUCXOAUT (HOPMHUPOBAHKE TBEPJIBIX PaCTBOPOB HA OCHOBE a-Fe u HUTpHU-
na TiN. YMeHbllleHHE BEIUYUHBI MOTJIOIIEHHOW SHEPIHUU MPUBOAUT K HEPABHO-
MEPHOMY PACHPEIECICHHUIO JETUPYIOIIUX 3JIEMEHTOB U K 00pa30BaHUIO TPEUIMH B
MOBEPXHOCTHOM CJIO€.

[Tocnenyromuii omkur B TeueHue 9 vyacoB npu temneparype 600 °C moka-
3aJ1, YTO TBEPAbIE PACTBOPHI Ha OCHOBE a-Fe sBnsAt0oTCA cTabmibHbIMU. JlerupoBa-
HUE NOBEPXHOCTHOTO CJIOSl IPUBOAUT K YBEIMYEHUIO KOPPO3UOHHON CTOMKOCTH K
BBICOKOTEMIIEpaTypHOMY okucieHuto. O6pazen, oopadorannsiit KIIII ¢ sHeprueit
22 JIxx/cM?, 061a1aeT HauOOIIbIIEH KOPPO3MOHHOM CTOMKOCTBIO.

YcranoBieHo, 4yto JerupoBanne npu nomomun KIIIT mpuBogut x yBennde-
HUI0O MHKPOTBEPAOCTH. MaKCHMAJIBHOE YBEIUYEHUE MHUKPOTBEPAOCTH B 1,5 paza
HAOJIIOAETCA NPH IUIOTHOCTH IOraomeHHoi sHeprun 10 JIx/cm?. OGHapy)eHO
yBeIIM4Ye-HUE MUKPOTBEPIOCTHU JISTUPOBAHHBIX 00PA3I0B C YBEJIMYECHUEM BPEMEHU
omxura. Jlns obpasua, obpadorannoro KIIII ¢ sneprueit 22 JIx/cm?, HabmogaeTcs
yBEIIMYEHUE B 2,4 pa3a 10 CPAaBHEHUIO C UCXOAHOU CTAJIBIO.

[TosmydyeHHbIE PE3yNbTATHl MOTYT OBITh KCIIOJIB30BaHbI JJI pa3pabOTKU pe-
cypcocOeperamoniei IMiIa3MeHHONM TEXHOJIOTMU TOBBIIIEHUS 3KCIUTYaTallMOHHBIX
XapaKTEPUCTUK MOBEPXHOCTU ayCTEHUCTHBIX HEPYKABEIOIIUX CTAJIEH.
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KJIIOYABBISI CJIOBA: XI18HI0T, ThITAH, AJIFOMIHIM, JIEI'TPA-
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Al'extaM JjacienaBaHHs 3'Ayidellla HEpKaBeroyas ayCTAHITHAsA CTajb
X18H10T 3 makpemmém Ti 1 Al

MbTa mpanbl - JacielaBaHHE CTPYKTypHa-(azaBara CTaHy, MEXaHIYHbI
yJnaciiBacusy 1 kKapasiifHail yCTOMIIBAacIll Ja BbICOKAaTAMIIEpaTypHara akiCIeHHS
naBsipxoyHara ruiacta ayctaHiTHail cranmi mapki X18HI10T, neripaBanail aramami
Ti11 Al mag n3essHHEM KOMITpecCiOHHbIE Ma3MeHHbIX natokay (KIIIT).

Meranpl nacnefaBaHHs: pIHTICHACTPYKTYPHBI aHali3, pacTpaBasi 3JIeKTPOH-
Hasl MIKpacKarmisi, SHEpraJibICIepCiiHbl MiKpaaHai3, BEIMAPIHHE MAaChl, BBIMSIPIH-
HEe MIKpanBEpaacii.

JleripaBanHe mpaBoj3uIacs UIAXaM nansip3anasira admori nakpseis Ti1 Al 1
HactynHara y3nazesHns KIIII. Ycranoynena, mro jeraBaHHe naBsipxoyHara mnjacra
araMaMi ThITaHa 1 aJIOMIHIS MPHI IJIA3MEHHBIM Y3/I3€sHHI an0biBaela dapmipa-
BaHHE IBEPABIX pacTBopay Ha acHOBE o-Fe 1 HiTpbimy TiN. [TamsiHIIIHHE BeMiubIHI
narjibIHyTai 3Heprili MpbIBOJ3INb a HEpayHaMepHara pa3MepKaBaHHs JeraBalib-
HBIX 3JIEMEHTAY 1 J1a aayKallbll PaCKOJIH y HMaBIPXOYHBIM ILJIacIIE.

Hactynuel agnan Ha nparsry 9 ranzid npsl TaMnepatypsl 600 °C nakasay,
ITO UBEPBIS pacTBOpbl Ha acHOBe o-Fe 3'aymsronua crabuabHbiMI. JleripaBanHe
naBspxoyHara Iviacta NpbeIBOJ31Ib Ja MaBEJIIYdHHS Kapas3iiiHail ycToHiiBacUl Ja
BBI-COKOTEMIIEpaTypHOMY aKiclieHHI0. Y30p, anpanaBanbl KIIIT 3 sHeprisi
22 JIx/cM?, Banojae HalBsITiKal Kapas3iiHai yCTOMIIBACIIO.

Ycranoynena, mro seraBanHe npel jganamose KIIII npeBomsines aa na-
BeIYIHHS MiKpanBsépaacii. MakciManbHae maBeludHHe Mikpansépaacii ¥ 1,5 pa-
3l Ha3ipaelua npbl IYbUILHACI maribiHyTai sHeprii 10 x/cm?. Beigynena na-
BeJIIYDHHE MIKpalBEPAACIl JIETIpaBaHBIX Yy30pay 3 MaBeJUdHHEM Yacy ajrmany.
Jlst y30py, anpanasanara KITIT 3 sueprisii 22 J[x/cM?, Hasipaenna naBeniusHHe y
2,4 pa3bl ¥ mapayHaHHI 3 3bIXOJIHAN CTaJIIO.

ATpbIMaHbIsl BBIHIKI MOTYIb OBII[b BBIKAPBICTAHBI [UJISI PACIpPaILlOYKI Pa-
cypco3beperaronieil mia3MeHHal THIXHAJIOTIl MaBBIIMIPHHS SKCIUTyaTallbIMHBIX Xa-
PaKTApBICTHIK MABEPXH1 aYCTIHICTHBIX HEPHKABECIOYBIX CTaJICH.
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The object of this study 1s Kh18NI1O0T austenitic stainless steel with a T1 and
Al coating.

The objective of this study is to investigate the structural and phase state,
mechanical properties, and corrosion resistance to high-temperature oxidation of
the surface layer of austenitic steel grade Kh18N10T alloyed with Ti and Al atoms
under the action of compression plasma flows (CPFs).

Research methods: X-ray diffraction analysis, scanning electron microscopy,
energy-dispersive microanalysis, mass measurements, and microhardness meas-
urements.

Alloying was performed by pre-depositing a Ti and Al coating and subse-
quent CPF exposure. It was found that alloying the surface layer with titanium and
aluminum atoms under plasma exposure results in the formation of solid solutions
based on a-Fe and TiN nitride. A decrease in the absorbed energy leads to an une-
ven distribution of alloying elements and the formation of cracks in the surface
layer.

Subsequent annealing for 9 hours at 600°C demonstrated that the a-Fe-based
solid solutions are stable. Alloying the surface layer increases corrosion resistance
to high-temperature oxidation. The sample treated with CPP at an energy of
22 J/cm? exhibits the highest corrosion resistance.

It was found that alloying with CPP increases microhardness. The maximum
increase in microhardness by a factor of 1.5 is observed at an absorbed energy den-
sity of 10 J/cm?. An increase in microhardness of the alloyed samples with increas-
ing annealing time was observed. For the sample treated with CPP at an energy of
22 J/em?, an increase of 2.4 times is observed compared to the original steel.

These results can be used to develop a resource-saving plasma technology
for improving the surface performance of austenitic stainless steels.
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