"KOFAPBI TEMITEPATYPAJIbI TOTBIFYJIAH KA3AHJIBIK BOJIATTDI
KOPFAYFA APHAJFAH JETOHALUSIIBIK "KABBIHIAPABI AJTY

7Koboa KP BI'M rpaHTTBIK KapKbUIAHABIPYbI asICbIH/AA KY3ere acbIPbLIAbI,
AP09563506 rpanThI.
2021 xpLIFa apHAJIFAH KapPKbLUIAHABIPY KeJieMi — 7,8 MUIH TeHre.

bacbiM OarbIT: reosiorusi, MUHEPANJBbIK >KOHE KOMIPCYTEKT1 WIMKI3ATThl OHIIPY
XKOHE OHJIeY, KaHa MaTepualJap MEH TEeXHOJIOTHsJIap, Kayirnci3 OyibpIMIap MeH
KOHCTpYKIUsIap.

3eprreyain e3ektiniri: XKoba AlOs, Ni-Cr—-Al xone Ni—Cr—Al:Os; Herizingeri
JCTOHAIMSITBIK KAOBIHIAPABIH KOFapbl TEMIIEpaTypasibl TOTBIFYBIH 3EPTTEyTe
OarbITTaNIFaH. JleToHaMsIIbIK OYpKy  pexuMIEpiHIH XKaOBbIHIAPIbIH
MHUKpPOCTPYKTYpachiHa, (a3anblK >KOHE JJIEMCHTTIK KypaMmblHAa, MEXaHHUKAJbIK,
TPUOOJIOTHSUTBIK  JKOHE KOPPO3HSUIBIK KAacHETTepiHe ocepi  KapacThIPBLIAJbI.
KpI3npIlpy TemmepaTypachlHBIH ~ 3€pPTTCICTIH JKaOBIHIAPAAFbl  KYPBUIBIMJIBIK-
dazansik Typienynepre acepi 3eprreneal. Al.Os, Ni—Cr—Al xxone Ni—Cr—Al.Os
KaOBIHIAPBIHBIH KOFapbl TeMIIepaTypa JKaFdalbIHJIAFbl TO3y EPEKIICITIKTEPi
aHbIKTaTaabl. KemeHmi 3eprreyiep HOTHKECIHAC JKOFaphl TEMIIEPATypPaJIbl
TOTBIFYFa  TO3IMJIUIINT  JKOFapbl JKaOBIHIAPABIH  OHTAMJIBI  KypamMbl MeEH
JETOHAIMSIIBIK  OYpKy pexkumaepi OenriteHemi. CoHbIMEH KaTap, aralifaH
XKaOBIHIAP/BIH  KOFaphl TEMIIEpaTypaibl TOTHIFY KE3IHAEr: KYPBUIBIMIBIK
epeKIIeTIKTep1 3ePTTENE 1.

Makcatel: AlOs, Ni—Cr—Al sxone Ni—Cr—AlOs Heri3iHaeri xaObIHAAPIBIH
JKOFapbl TEMITepaTypajbl TOTBIFY €pPEKIIeIiKTepiH 3epTTey, COHJal-aK Ka3aHJIbIK
beppuTTi-IepauTTi OOJATTHI KOFAPHI TEMIIEpAaTypaibl TOTHIFYJIaH KOPFAybl
KaMTaMachl3 €TeTiH JETOHAIUSJIBIK KaObIHAAPIBIH OHTAMIIBI KypamMbl MEH OYpPKY
PEKUMIH aHBIKTAY.

KobGanby nHoTmkenepi: AlOs, Ni—Cr-Al sxone Ni—Cr—Al:Os xaObiHAapBIH
TyABIH KOPPO3HUSUIBIK JKOHE TPUOOJOTHSIIBIK KACHUETTEepPl JKOFAphl OHTANJIIBI
pexuMIepi AHBIKTAJIJIBI.
Kazauapik QeppuTTi-epauTTi OO0JATTBI KOFAphl TEMIEpaTypasibl TOTHIFYIaH
KOpFayabl KaMTaMachl3 €TETIH HET13r1 KYPBUIBIMABIK MEXaHU3MEP alKbIHIAIbI.
Ke3asipy Ke3iH/Ie KYPETiH KYPBUTBIMIBIK-(Da3abik TYPIACHYIEPAIH
3aHABUIBIKTApEI JKoHE onapablH Al:Os, Ni—Cr—Al xone Ni—Cr—AlOs Herizinzgeri
KaOBIHIAPABIH ~ KOPPO3USIIBIK KOHE TPUOONOTHSIIBIK KAacHEeTTepiHe  dcepi
AHBIKTAJIJTBI.

Konnany canmanapel: DHepreTtuka, MalllMHa >Kacay JKOHE BICTBIKKA TO31M/I1
MaTtepuanaap KOJJIaHbUIAThIH OacKa 1a ©HEPKACII cajaiapsbl.



INOJYYEHUE JETOHAIIMOHHBIX MNOKPBITUAJIJIA 3ALIIUTHI
KOTEJIbBHOU CTAJIA
OT BBICOKOTEMIIEPATYPHOI'O OKUCJIEHUSA

IIpu noanepxkke rpantoBoro ¢punancuposanuss MOH PK, rpantr AP09563506
O0bem punancupoBanus Ha 2021-2021 rr. - 7.8 MuIH. TeHre.

IIpuopureTrHoe HampaBJieHne: [eosorusi, pg0o06bya U mnepepadboTkKa
MHUHEPAIBHOTO ¥ YIJIEBOJAOPOIAHOTO CHIPbS, HOBBIE MaTE€pHAIbI, TEXHOJOTHS,
Oe30MmacHbIC U3/IENNS U KOHCTPYKIIUH.

AKTyaJlbHOCTh  HMccJeaoBanmii:  [IpoekT  HampaBjieH  Ha  W3YYCHHs
BBICOKOTEMIIEPATYPHOTO OKHCIICHHS JICTOHALIMOHHBIX TOKPHITHA Ha OCHOBE Ha
ocaoBe Al203, Ni-Cr-Al, Ni-Cr-Al203. Ilpennaraercss H3y4uTb BJIHSHHUC

PSKUMOB  JICTOHAIIMOHHOTO HAMNbUICHHS Ha MHUKPOCTPYKTYPY, (azoBoro u
AJIEMEHTHOTO COCTaBa, MEXaHWYECKHE, TPUOOJOTHYECKHE K KOPPO3HOHHBIC
XapaKTEePUCTHUK MOKPBITHH Ha ocHOBe Ha ocHoBe Al203, Ni-Cr-Al, Ni-Cr-Al203.
bynyt wusydyeHus BIMSHHE TeMIepaTyphl HarpeBa Ha CTPYKTYpHO-(a3oBbIe
OpeBpallleHuss B M3y4aeMbIX IMOKPBITHS. bByayT BbISIBIEHBI OCOOCHHOCTH
m3nammmBanusg nokpeituii Al203, Ni-Cr-Al, Ni-Cr-Al203 IPH BBICOKUX

Temreparypax. Ha OCHOBE KOMIIIEKCHOIO H3yd4eHHs OYIyT OIpeaeIIEHbI
ONTHMAJIbHBIE PEKHUMBI JIETOHAIIMOHHOTO HAIBLICHHS W ONTHMAJIbHBIE COCTAaBBI
HOKPBITUS, OOJIAZAIONIEr0 BBICOKOW CTOMKOCTBIO K BBICOKOTEMIIEPATYPHOMY
OKHCJIEHHI0. ByIyT U3ydeHBI CTPYKTYPHBIE OCOOCHHOCTH BBLICOKOTEMIIEPATYPHOIO
OKHCIIEHHUS TIOKpBITHI Ha ocHOBe Ha ocHoBe Al203, Ni-Cr-Al, Ni-Cr-Al203

Heab: N3yuenne ocoOEHHOCTH BBICOKOTEMIIEPATYPHOT'O OKHUCIICHHS IMMOKPHITUH Ha
ocuoBe Ha ocHoBe AlI203, Ni-Cr-Al, Ni-Cr-Al203, a Ttakke omnpeacieHne

ONTHUMAJIbHOTO COCTaBa M pPEXKHMa HaNbUICHUS JIETOHAIIMOHHBIX MOKPBITUH,
o0ecreynBaromuX 3allUTy KOTEIbHOM  ¢eppuro- NEepAUTHOM CTaiud OT
BBICOKOTEMIIEPATYPHOT O OKUCJIEHHUS.

Pe3yabTarhl npoekTa:

OmnpenerneHbl onTUMaTbHbIE PeKUMBI TToiydeHue mokpbitiid A1203, Ni-Cr-Al, Ni-
Cr-Al203 ¢ BBICOKMME KOPPO3UOHHBIMH H TPUOOJIOTHISCKIMHE XapaKTEPUCTUKAMHU
BEISBICHBI OCHOBHBIC CTPYKTYPHBIC MEXaHU3MBI, OOCCIICUMBAIONINX 3aITUTY
KOTEIIbHOU (PepPHUTO-TIEPITUTHOM CTATH OT BRICOKOTEMIIEPATYPHOT'O OKUCIICHUS

Y CTaHOBJICHBI 3aKOHOMEPHOCTH CTPYKTYPHO-(Da30BBIX MPEBPAIICHUI ITPH HATPEBE U
WX BJIIMSHHUE HA KOPPO3UOHHBIC U TPUOOJIOTUICCKHE XapAKTCPUCTUKU MMOKPHITHIA Ha
ocuose Al203, Ni-Cr-Al,Ni-Cr-Al203.

OTtpacim mpuMeHeHHsi pa3padoTok: Pe3ynbTaThl JAaHHOTO TPOEKTA MOXKET
HAalTH WIMPOKOEC TPUMEHECHHUE B JHEPreTHKE, MAITUHOCTPOSCHUE W JIPYTUX
OTpaCIIAX, T MPUMEHSIOTCS )KaPOIPOUHBIC MATECPHAJIBI.



PRODUCTION OF DETONATION COATINGS FOR PROTECTION OF
BOILER STEEL FROM HIGH-TEMPERATURE OXIDATION

The project was carried out with the support of grant funding from the
Ministry of Education and Science of the Republic of Kazakhstan, Grant
AP09563506.

Total funding for 2021 amounted to 7.8 million KZT.

Priority area: geology, extraction and processing of mineral and hydrocarbon raw
materials, new materials and technologies, safe products and structures.

Relevance of the research: The project is aimed at studying high-temperature
oxidation of detonation coatings based on Al.Os, Ni—Cr—Al, and Ni—Cr—Al.Os. The
influence of detonation spraying regimes on the microstructure, phase and
elemental composition, as well as mechanical, tribological, and corrosion
properties of these coatings is investigated. The effect of heating temperature on
structural and phase transformations in the studied coatings is analyzed. Wear
behavior of Al.Os, Ni-Cr—Al, and Ni-Cr—AlOs coatings at elevated temperatures
iIs examined. Based on comprehensive studies, optimal detonation spraying
regimes and coating compositions with high resistance to high-temperature
oxidation are determined. Structural features of high-temperature oxidation of
Al:Os, Ni-Cr—Al, and Ni-Cr—AlL:Os coatings are also investigated.

Objective: To study the features of high-temperature oxidation of Al.Os, Ni—Cr—
Al, and Ni-Cr—Al.0Os-based coatings and to determine the optimal composition and
detonation spraying regime that ensure protection of ferrite—pearlite boiler steel
from high-temperature oxidation.

Project results: Optimal regimes for producing Al.Os, Ni-Cr—Al, and Ni—Cr—
AlLOs coatings with high corrosion and tribological properties were determined.
The main structural mechanisms providing protection of ferrite—pearlite boiler steel
from high-temperature oxidation were identified.
Regularities of structural and phase transformations during heating and their
influence on corrosion and tribological properties of Al.Os, Ni—Cr—Al, and Ni-Cr—
AlL:Os coatings were established.

Fields of application: Energy sector, mechanical engineering, and other industries
where heat-resistant materials are used.
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