AP26103881 «<PASPABOTKA 3®PEKTUBHOI'O TEXHOJIOTUYECKOI'O I[TPOLIECCA
MOJIYYEHUA 3ALIUTHBIX TOKPBITHM HA OCHOBE CAMO®JIIOCYIOIIUXCA
CIIJTABOB C IEJIbIO CO3ZAAHUA KOMIIJIEKCHOT'O PEIIEHUA OT
BbICOKOTEMIIEPATYPHOM KOPPO3WU JIETAJIEWM 3HEPTETUYECKOT'O
MAIIMHOCTPOEHHA»

Heap mpoekTa: pa3paboTKa MHTETPUPOBAHHOIO TEXHOJOIMYECKOTO MPOLECC, COUETAIOUINH
TEXHOJOTUM  Ta30TEPMHUYECKOrO  HAMBUICHUS M Ja3epHOH  0o0pabOTKM A CO3MaHUS
BBICOKOO()(DEKTUBHBIX 3alIUTHBIX TOKPBHITHA HAa OCHOBE CaMOQIIIOCYIOIIUXCS MOPOIIKOB,
00ecIeunBaOINX YCTOWYMBOCTh K BBICOKOTEMIIEPATYPHOH KOPPO3UM M HM3HOCY B YCIOBHUSX
oTpaciieil SJHEPreTHUECKOr0 MaIIMHOCTPOSHHS.

Oo0beM punancupoBanms: 150 muH. TT.
IIpuopuTeTHOE HAaNMpaBJieHUe: DHEPTHs, TIEPEAOBbIC MATEPHUAIIBI U TPAHCTIOPT

AKTYaJlbHOCTh HCCJI€IOBAHMIi: TIPOCKT HampaBlieH Ha pa3pabOTKy HWHTETPUPOBAHHOTO
TEXHOJOTUYECKOTO IPOIECcca, COYETAIONIEr0 METOJbI T'a30TePMUYECKOr0 HAIbUICHUS M JIa3epHOM
00paboTKM ANl CO3JaHMA  BBICOKOO()(EKTMBHBIX  3AIIUTHBIX  TOKPBITHH Ha  OCHOBE
camodumocyromuxcs nopomkoB Ni-Cr-B-Si. Ot nokpsiTus o0ecrneunBaroT BEICOKYIO YCTOHUNBOCTD
K BBICOKOTEMIEPATYPHOH KOPPO3UM W MEXaHHYECKOMY H3HOCY B YCJIOBHSAX DJHEPreTUYECKOTO
MAaIIMHOCTPOCHUS, TJIe MaTEepPHalbl IOJBEPraloTCs BO3ACHCTBUIO arpecCUBHBIX CpPEl, BKIIOYAs
IPOIYKTBl CTOPAHUSI U Ta3bl. AKkmyanbHoCmb JAHHOTO IIPOEKTa OOYCIOBJIEHAa HapacTAIOIINMU
BbI30BAMH, CBSI3aHHBIMH C BBICOKOTEMIEpPATYpHOH KOppo3Hel, KoTopas MpeJCTaBiseT coOon
CEpPBE3HYIO YIPO3Yy AJIsl Ha/Ie)KHOCTH U JIOJITOBEYHOCTH SHEPreTHUECKUX YCTaHOBOK. Ileproanyeckue
cOoM B DSHEpreTMYecKHX OOOpYIOBAaHUI MOTYT NPHUBOJUTH K 3HAYMTEIBHBIM SKOHOMUYECKUM
NOTepSIM M pUCKaM ISl O€301MacHOCTH, MOITOMY HEOOXOAMMOCTH Pa3pabOTKHM HHHOBAIIMOHHBIX
HOKPBITUH, CIOCOOHBIX 3()()EKTHBHO MPOTUBOCTOSATH KOPPO3MOHHBIM IPOLECCaM IMPH BBICOKHX
TEMIIEpaTypax M Harpy3Kax OCTaeTCs akTyaJbHOU 3a7a4yei.

O:xuaemble pe3yJibTaThl:

— OyAyT HCCIICIOBaHbl TEOPETUYECKUE M METOJOJOTHYECKUE OCHOBBI T'a30TEPMHUYECKOTO
HaNbUICHUST ¥ ONpENeNieHHe  ONTHMAJIbHOTO  COCTaBa  CaMO(IIIOCYIOMIMXCS  MOPOIIKOB,
00eCIeUnBAONINX 3alIUTy OT BBICOKOTEMIIEPATYPHOW KOPPO3UU C HCIOJIb30BAaHHEM METOJI0B
MOZETHPOBAHHUS;

— Oyzet pa3paboTaH croco0 Mmory4eHus: caMoQIIIOCYIONIMXCS TOKPBITHiT Ha ocHOBe Ni-Cr-B-Si
MCTOJOM Ta30INIAMCHHOI'0 HANBUICHUA W HCCICAOBAHO BJIMUAHHUEC TCXHOJOTMYCCKHX ITapaMETpPOB
(TemriepaTypbl, CKOPOCTH MTOTOKA ra3a, AaBJICHHUS) HAa MUKPOCTPYKTYPHBIE 0COOCHHOCTH (pa3Mephl 1
(bopMBI 3epeH, TUCIEPCTHOCTb, CTPYKTYPBIHE A€(PEKThI), MUKPOTBEPIOCTh U a/Ir€3MOHHBIE CBOMCTBA;

— Oyzer pa3paboTaH crocod moaydIeHus: caMO(IIIOCYIONUXCs MOKPhITHI Ha ocHOBE Ni-Cr-B-Si
MCETOJOM ACTOHALIMOHHOI'O HAIIbUICHHSA, a4 TAaKXKC IPOBCACHA OLCHKA BJIUAHUA TCXHOJOTMYCCKUX
(axTopoB (0OBeMa 3amMOIHEHHs B3PHIBYATOH CMECH, MOJSPHOTO COOTHOIICHHS Ta30B, BBIICPKKH
MEXJy BBICTpENIaMH) Ha MHUKPOCTPYKTYpPHBIE XapaKTepuCTHKU (pasmep u Gopma 3epeH,
JMCIIEPCHOCTD, CTPYKTYPHBIE Ie(EKThI), MUKPOTBEPIOCTh H a/IT€3HOHHBIC CBOMCTBA MMOKPHITHA;



— OyzeT MpOBENEH aHalu3 CTPYKTYpPHO-()a30BOTO COCTOSSHHUS U 0a30BBIX MMOBEPXHOCTHBIX
XapaKTePUCTUK TOKPBITUH (IIIEpOXOBATOCTH, MOPUCTOCTH U HM3HOCOCTOHWKOCTH), IOTYYCHHBIX
METO/IaMH Ta30IUIAMEHHOTO M JICTOHAIIMOHHOTO HAIBUICHUS;

— OyJeT BBINIOJHEHO MOJCITUpOBaHHE Mporecca (OPMHUPOBAHUS 3alIUTHBIX TOKPBITHHA C
AKIICHTOM Ha WCCJICIOBAaHHE B3aMMOJCHCTBHI B OOJACTH KOHTAKTa IIOKPBITHE - MOMJIOKKA» MPH
KOMOWHUPOBAHHOM METO/IE Ta30TePMHUUYECKOT0 HAIBUICHUS C MOCIIEIYIOIIEH J1a3epHOi 00pabOTKOM;

— OyIyT ONpe/ieIeHbI ONITUMAJIbHBIC TApaMETPHI JIa3ePHOM 00paOOTKH (TIOTHOCTH U MOIITHOCTh
U3ITy4eHUs, CKOPOCTh KAHMPOBAHUS JIyda), a TAKKE PEKHUMBI T'a30TEPMHYECKOTO HAIBLUICHUS B
YCIOBHSX KOMOMHUPOBAHHOTO HCIONB30BaHUA. byier ucciaenoBaHo BIUSHHE JIa3epHOH 00paboTKH
HA MEXaHUYECKHE CBOMCTBA M H3HOCOCTOWKOCTh MOKPBITUN, CO3JaHHBIX METOJIOM Tra30TUIAMEHHOTO H
JICTOHAIIMOHHOTO HAIBIJICHUS;

— OyIyT MPOBEICHBI BBHICOKOTEMIIEPATYpHBIC TPHOOIOTUYECKUE HCIBITAHUS W ONPEACIICHBI
MEXaHW3Mbl  W3HAIIWBAHUS  TOKPBITUH,  TMOJTYYCHHBIX  KOMOWHHUPOBAHHBIM  METOJOM
ra30TepMUYECKOTO HAMBUICHHSI C TIOCIICIYIONICH J1a3epHON 00pabOTKOM MOBEPXHOCTH;

— OyayT U3yd4eHbl 3aKOHOMEPHOCTH (OPMHPOBAHUS 3AIIUTHBIX IOKPHITUH Ha OCHOBE
caMO(ITFOCYIONMXCS TIOPOIIKOB, C AKIEHTOM Ha BBISIBICHHE B3aWMOCBS3CH MEXIY CTPYKTYpPHO-
(ha30BBIM COCTABOM M aIr€3MOHHBIMU CBOWCTBAMH,

— OyJeT BBIIIOJIHEHO MOJICITMPOBAHKE ITPOIIECCOB IKCILTYaTallui KOMOMHHPOBAHHBIX 3l THBIX
MOKPBITUI HA PEATBHBIX ACTASAX C YIETOM TEII0()H3NIESCKIX CBOMCTB JIJISl BBISIBIICHUS! KPUTHYECKUX
napaMeTpPOB U MEXaHU3MOB Pa3pyIICHHS TOBEPXHOCTH;

— OyIyT NpOBEJICHBI UCIIBITAHUS HAa TPHOOKOPPO3HIO B PA3IMYHBIX aIrPECCUBHBIX Cpeiax (COH
U cynb(daThl), a TaKKe OYIYT ONpe/elieHbl KOPPO3HOHHBIE CBOMCTBA CaMO(MIFOCYIOIIUXCS IIOKPBITHIA
1ocJie Ja3epHoi 00paboTKe;

— OyayT 00paboTaHbl JETaIH C UCIIOJIH30BAHUEM Pa3pad0TaHHOTO0 KOMOMHUPOBAHHOTO METO/1a
ra30TepMUYECKOTO HANBUICHUS C TMOCIEAYIONIeH Ja3epHOl 00paboTkoil. BynyT wuccienoBaHbl
KOPPO3HWOHHASI CTOMKOCTh U YCTOMYUBOCTH CTATBHBIX M3JICTUH C 3aITUTHBIMHU TIOKPBITHSIME K SPO3HH
IIPY BBICOKUX TEMIIEpATypax B arpeCCUBHBIX CpPe/lax Ha CIEIUATbHBIX CTEHAAX

—Ilo utoram BcexX MPOBEACHHBIX HCCIEAOBaHUN OyayT CHOPMYIUPOBAHBI MPAKTHYECKHE
PEKOMEH/TAINH TSI BHEIPESHUS KOMOMHUPOBAHHBIX TEXHOJIOTUN B TIPOU3BOICTBCHHBIE TIPOIICCCHI.

Otpacim npumMeHeHusi Ppa3padOTOK: DHEPreTUYEeCKas, MAIIMHOCTPOUTENbHAs U
HedTerasonas.

HaumeHoBaHHMe KOHKYpca B paMKax KOTOpPOro peaau3yercs NPOeKT: KOHKYpPC Ha
rpaHTOBOE (pMHAHCHPOBAHWE TI0 HAYYHBIM M (WJIM) HAYYHO-TEXHUYECKHM IpoekTam Ha 2025-2027
TOJIbI



HccnenoBarenbckas rpynna:
PykoBogurens npoekra — Keubimkanos M.K

CHC — Cymo6aea JI.I'
BHC — byiitkenos /J1.b
[Ipodeccop — Jlemek JlaTka
CHC — Mayner M

HC — Kam6apos E.E

MHC — bepuimypatos H.E
MHC — Hobuonguna A.b
MHC — Paiicos H.C
Wnxenep — Onibekosa b.O






AP26103881 «9QHEPI'ETUKAJIBIK MAILIINHA KACAYJAFBI BOJIIHEKTEP/I
KOTFAPBI TEMIIEPATYPAJIBIK KOPPO3USAJTAH KOPFAYTF'A APHAJIFAH
KEIIEHAI HTEMTM )KACAY MAKCATBIHJA O3AII'THEH BAJIKUTBIH
KOPBITITAJIAP HET'T3IHJAE KOPFAHBIC ’KABBIHJIAPBIH AJTY IbIH TUIMI
TEXHOJIOT'UAJIBIK ITPOLECIH 93IPJIEY»

7Kob6aHbIH MaKcaThl: SHEPIEeTUKAIBIK MAIIMHA )Kacay cajajlapbIHJa KOFapbl TEMIIEPATypaibl
KOPPO3Hsl MEH TO3yFa TO3IMILTIKTI KAMTaMachl3 €TETiH, ©3/1IrHEH (DIIFOCTENIeTIH YHTaKTap HEeT131HeT1
JKOFaphl THIMJII KOPFaHBIII >KaObIHAAPBIH ally YIIiH Ta30TEPMUSIIBIK OYPKY JKOHE JIa3epiliK OHJIeY
TEXHOJIOTUSUIAPBIH OipIKTIPETIH MHTETpalMsIaHFaH TEXHOJOTHSUIBIK MPOLECTI d3ipIiey.

Kapxbuianawipy kesemi: 150 MuH. TeHre.
BacpkiM 0arbIT: SHEPrus, 03bIK MaTepUAIIIAP JKIHE KOJIIK

3eprreyain e3ekridiri: xob6a Ni—Cr—B-Si Herizingeri e3nirineH (IrOCTeNeTiH YHTaKTap bl
naiijianana OThIPBIIN, >KOFapbl TUIM1 KOPFaHBIII 5KaObIHIAPBIH a1y YIIIH Ta3TepMUSIIBIK OYpKY KoHE
Ja3epilik OHJEY OMICTEepiH YHJIECTIPETiH MHTETpAlHsUIaHFaH TEXHOJOTHSIIBIK MPOIECTI d3ipieyre
OarbITTanFaH. bys jkaObIHIAp SHEPreTHKAIBIK MAaIlMHA acay CcallaChlHa MaTepHaligap KaHy
eHIMJIEpl MEH Ta3fapisl KOca aliFaH/ia arpeCCUBTI OpTalap/IbIH dCEPiHE YIIBIPAUTHIH XKaFaaiiapaa
YKOFaphl TEMIIEpaTypajbl KOPPO3HSFa )KOHE MEXAaHUKAIIBIK TO3YFa KOFaphl TO3IMILTIKTI KAMTaMachl3
eTeni. ATanraH >K00aHBIH ©3€KTLUIIr JKOFaphl TEMIEpaTypajibl KOPPO3UsIMEH OalIaHbICThl KYIISHim
Kelle JKaTKaH ChIH-KaTepjepMeH alKbpIHIanaael, cebebi 01 HHEPreTHKAIBIK KOHABIPFhLIAP/IBIH
CEHIMLNIrN MEH y3aK Mep3iIMIUTIriHe eneyli Kayil TeHIIpedi. DHEpreTHKANbIK KaOIbIKTapIbIH
Mep31M/Ii ICTEH LIBIFYHI €J1€yJ1 3KOHOMUKAJIBIK IIBIFBIHAPFA )KOHE KayINCi3/IIK TOyeKeNlIepiHe oKemyl
MYMKIH, COHJIBIKTaH JKOFaphl TeMIleparypajiap MEH >KYKTeMeJep KarJalblHIa KOPPO3HUSIIBIK
mporiecTepre THIMII Kapchl Typa ajlaThlH MHHOBAIMSJIBIK KaOBIHIAPABI 931pJey KaKETTUIIr ©3€KTi
MIHJIET OOJIBIN Kaja Oepel.

7KobdanaH KyTineTiH HOTHKeIep:

- Ta30TepMUSUIBIK OYPKY TEXHOJOTHSCBIHBIH TEOPHSUIBIK JKOHE o/liCHAMalblK Heri3aepi
3epTTeNiN, MOJAEbACY ONICTepIH KOJNJAHY apKbUIbl >KOFaphl TeMIIEpaTypalibl KOpPpO3UsJaH
KOPFaHBICTBI KaMTaMachl3 €TEeTIH ©3/iriHeH (JIIOCTENeTIH YHTAKTapAblH OHTAMJIBI Kypambl
aHBIKTANIAIbI;

- ra3kanbiHABl OYpKy omiciMen Ni—Cr—B—Si Herizineri e3airineH QIIrocTeIeTiH dKaObIHIap bl
aJIy TOCLI1 931pJICHII, TEXHOJIOTUSUIIBIK ITapaMeTpIepiH (TeMIepaTypa, a3 aFbIHbIHBIH KbIIAaM/IbIFbI,
KBICBIM) MHKPOKYPBUIBIMIBIK €peKIIeNiKTepre (AoHAEpAiH ©JIieMi MEeH MilliHl, JAUCIepCTUIIri,
KYPBUTBIMIIBIK aKayJiap), MUKPOKATTBUIBIK TIEH aJre3usIbIK KaCHETTepre dcepi 3epTTeNe/Ii;

- geroHanmusiblK Oypky omicimen Ni—Cr-B-Si werizingeri esniriHeH (arocTeneTin
xaObIHIApBl Iy TACLIl 93IpJeHiN, TEeXHOJOTMSUIBIK (akTOpiaapAblH (GKapbUIFbII KOCIAHbBIH
TONTBIPBULY KeJieMi, TaszgapJblH MOJSPIBIK apakaThIHACHI, aThICTap apachIHAAFbl KiAipic)
XaObIHIApBIH ~MUKPOKYPBUIBIMJIBIK ~ CHUIATTaMallapblHa  (IOHAEpAIH ejmemMi MeH IMilliHi,



JTUCTIEPCTUNIT, KYPBUIBIMIBIK aKayjaap), MUKPOKATTBUIBIK I€H aIre3usUIbIK KAaCHETTepre ocepi
OarajlaHapl;

- ra®KajiblHAbl JKOHE JETOHAIMSIBIK OYpKY OIICTepiMEeH aiblHFaH >KaOBIHAAPIbIH
KYPBUTBIMIBIK-(ha3aiblK KYHiI MEH Heri3ri OeTTiK cumarramaniapbiHa (Kexip-OyIbIpIbIK, KEYeKTUTIK
KOHE TO3YFa TO3IMJIUTIK) TaJgay Kypri3iieni;

- KeWIHT1 JIa3epiliK OHJIEeyMEH YHIIECTIPUIreH ra30TepMHUSIIBIK OYPKY 9Jlici KE31HIe «OKAOBbIH —
HET13» TYHiCYy aliMaFbIH/IaFbl ©3apa 9peKeTTecyNep/i 3epTTeyre 0achbIMIbIK Oepe OTHIPHII, KOPFaHbIII
YKaOBIHIAPBIHBIH KAJIBITITACY MPOIIECi MOIEIIbICHE/I];

- Ja3epilik eHJCY/AIH OHTaWJbl MmapaMeTpiepi (CoyleneHy THIFBI3IbIFBI MEH KyaTbl, COyJeH1
CKaHepJiey KbUIIAMIBIFBI), COHJIA-aK ra30TepMHSUIBIK OYpKy pekumzepi OipiKTipuIreH KojinaHy
KardalblHA aHBIKTANAbl. [ 'a3KalbIHABl KOHE [ETOHAIMSIIBIK OYpKYy oJicTepiMEH aJIbIHFaH
*KaObIHIApBIH MEXaHHMKAJbIK KAacHeTTepli MEH TO3yFa Te3IMIUTriHe Ja3epiik eHICYAiH Jocepi
3epTTeNeIl;

- KeHiHri ja3epiik eHIeyMeH OIpIKTIpIIreH Ta30TepMUSIIbIK OYypKYy OIICIMEH allbIHFaH
aObIHAApFa JKOFaphl TeMIIepaTypasibl TPUOOIOTUSIIBIK ChIHAKTAp KYPTi3LIil, TO3y MEeXaHU3MIepi
AHBIKTANIAJIbL;

- e3MiriHeH (QIIOCTENEeTiH YHTAaKTap HETI3IHJEerl KOPFaHBINI >KaObIHAAPBIHBIH KaJbIITACy
3aHIBUIBIKTAPbI 3€PTTENIM, KYPbUIBIMIBIK-(ha3aablK KypaM MEH aare3usyIblK KaCHEeTTep apachIHIaFbl
e3apa OaillaHbpIcTap afKbIHAATIA b,

- KbUTY()M3UKAJBIK KACHETTEpHl €CKepe OTBIPHIN, HAKThl OeimeKkTepAeri OipiKTipiireH
KOPFaHBIII ’KaOBIHIAPBIH TaiIaIany MpoIecTepi MOICIbICHII, OCTTIH OY3bUTY MEXaHU3MJIEPi MCH
CBIHU TIapaMeTpliepl aHbIKTaJIa/Ibl;

- OpTYpJi arpeccuBTi opTanapia (Ty3lap MeH cyinbdarrap) TPHOOKOPPO3USIBIK ChIHAKTAp
JKYPri3iain, Jazepiik eHJeydeH KeWiHr1 e3AiriHeH (IIOCTEeNeTiH >XaObIHAAPABIH KOPPO3HUSIIBIK
KacHeTTepl aHbIKTAIa/Ibl;

- O31pJIEHTEH ra30TePMUSUIIBIK OYPKY MEH KeHiHT1 J1a3epilik eHAey i O1piKTIpeTiH 9/1iC apKbUIbI
OemmekTep eoHAeneal. ApHailbl CTEHATEp/IE arpecCHUBTI oOpTajapja >KOFapbl TeMmIeparypa
JKarJalblHOAa KOPFaHBIII »kaObIHAapel Oap Oonar OyHbIMIApIbIH KOPPO3MUSFa TO3IMIUIINT MEH
IPO3USFa KapChl TYPAKTHUIBIFBI 3€PTTEINEI];

- OKYprizuireH  OapiblK  3€pTTEyJEepliH  KOPBITHIHABICHI  OOibIHIIA  OIPIKTIPLIATEeH
TEXHOJIOTUSIIAP bl OHIIPICTIK MPOLIECTEPre eHri3y YIiH MPAaKTUKAIBIK YCIHBIMIAP 931pJeHe .

93ipaemesiepai KOJIaHy cajajapbl: SJHEpreTHKa, MalliHa Kacay KoHe MyHal-ra3 canachl.

7Koba icke achIpbLIaThIH KOHKYPCTBHIH ataybl: 2025-2027 xpuinapra apHadFaH FhUIBIMU
’KOHE (HeMece) FhUTBIMU-TEXHUKAIIBIK jK00amap/Ibl TPaHTTHIK KapKbIIaHIBIPY KOHKYPCHI.



3eprTey TOOBI:
TaxbIpbIN JKETEKILICl, )KeTEeKI FbUIbIMU KbI3MeTKep — Kbuibimkanos M.K.;

XKerexui rouibiMu Kbi3meTkep — Cynmrobaesa JLI.;
XKerexmi FeutbiMu KbI3MeTkep — byiitkenos /1.b.;
Ara FpUTBIMU KbI3MeTKep — Jlemek JlaTka.;

Ara FeUTBIMH KbI3METKEp — Maynet M.,;

Kimri reumeiMu kei3metkep — Kambapos E.E.;

Kimi £euieiMu Kei3metkep — bepaimyparos H.E.;
Kimi £euteiMu Kei3metkep — HoOuonanna A.b.;
Kimi £euieiMu Kei3metkep — PaiicoB H.C.;
Wnxenep — Onibekosa b.O.



AP26103881 «DEVELOPMENT OF AN EFFECTIVE TECHNOLOGICAL PROCESS FOR
OBTAINING PROTECTIVE COATINGS BASED ON SELF-FLUXING ALLOYS IN
ORDER TO CREATE A COMPREHENSIVE SOLUTION AGAINST HIGH-
TEMPERATURE CORROSION OF PARTS OF POWER ENGINEERING»

The purpose of the project: Development of an integrated technological process combining
gas-thermal spraying and laser processing technologies to create high-performance protective coatings
based on self-fluxing powders, providing resistance to high-temperature corrosion and wear in the
conditions of power engineering industries.

Amount of funding: 150 millon tenge
Priority area: Energy, advanced materials and transport

Relevance of research: The project is aimed at developing an integrated technological process
combining thermal spraying and laser processing methods to create highly effective protective
coatings based on self-fluxing Ni-Cr-B-Si powders. These coatings provide high resistance to high-
temperature corrosion and mechanical wear in power engineering, where materials are exposed to
aggressive environments, including combustion products and gases. The relevance of this project is
due to the growing challenges associated with high-temperature corrosion, which poses a serious
threat to the reliability and durability of power plants. Periodic failures in power equipment can lead
to significant economic losses and safety risks, so the need to develop innovative coatings that can
effectively resist corrosion processes at high temperatures and loads remains an urgent task.

Expected results:

- the theoretical and methodological foundations of thermal spraying and determination of the
optimal composition of self-fluxing powders providing protection against high-temperature corrosion
using modeling methods will be studied,;

- a method for producing self-fluxing coatings based on Ni-Cr-B-Si using flame spraying will
be developed and the influence of process parameters (temperature, gas flow rate, pressure) on
microstructural features (grain sizes and shapes, dispersion, structure defects), microhardness and
adhesive properties will be studied;

- a method for producing self-fluxing coatings based on Ni-Cr-B-Si using the detonation
spraying method will be developed, and an assessment will be made of the influence of technological
factors (filling volume of the explosive mixture, molar ratio of gases, holding time between shots) on
the microstructural characteristics (size and shape of grains, dispersion, structural defects),
microhardness and adhesive properties of the coatings;

- an analysis will be made of the structural-phase state and basic surface characteristics of the
coatings (roughness, porosity and wear resistance) obtained using the flame and detonation spraying
methods;

- a modeling of the process of forming protective coatings will be performed with an emphasis
on studying the interactions in the area of contact "coating - substrate” using the combined method of
thermal spraying followed by laser processing;

- the optimal parameters of laser processing (radiation density and power, beam canning speed),
as well as the modes of gas-thermal spraying under conditions of combined use will be determined.
The effect of laser processing on the mechanical properties and wear resistance of coatings created by
the flame and detonation spraying method will be studied,;



- high-temperature tribological tests will be carried out and wear mechanisms of coatings
obtained by the combined method of gas-thermal spraying with subsequent laser surface treatment
will be determined;

- the patterns of formation of protective coatings based on self-fluxing powders will be studied,
with an emphasis on identifying the relationships between the structural-phase composition and
adhesive properties;

- the operation processes of combined protective coatings on real parts will be simulated taking
into account the thermophysical properties to identify critical parameters and mechanisms of surface
destruction;

- tribocorrosion tests will be conducted in various aggressive environments (salts and sulfates),
and the corrosion properties of self-fluxing coatings after laser treatment will be determined;

- parts will be processed using the developed combined method of gas-thermal spraying
followed by laser treatment. The corrosion resistance and erosion resistance of steel products with
protective coatings at high temperatures in aggressive environments will be studied on special stands.

- based on the results of all the studies, practical recommendations will be formulated for the
implementation of combined technologies in production processes.

Fields of application of developments: energy, mechanical engineering, and the oil and gas
industry.

The name of the competition within which the project is being implemented: Competition
for grant funding of scientific and (or) scientific and technological projects for 2025-2027

The Research Group:

Project Leader, Leading Researcher — Kylyshkanov M.K:;
Leading Researcher — Sulyubayeva L.G.;
Leading Researcher — Buitkenov D.B.;
Senior Researcher — Leszek Latka;
Senior Researcher — Maulet M.;

Junior Researcher — Kambarov E.E.;
Junior Researcher — Berdimuratov N.E.;
Junior Researcher — Nabioldina A.B.;
Junior Researcher — Raisov N.S.;
Engineer — Alibekova B.A.
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