Kantay Nurgamit
For the dissertation work “Study of the structure and physical and
mechanical properties of detonation coatings based on aluminum and
zirconium oxides” for the degree of Doctor of Philosophy PhD in
6D072300 - Technical Physics

FOREIGN SCIENTIFIC ADVISOR
OPINION

Mr. Nurgamit Kantay's dissertation is the result of experimental and
theoretical research. A comparative study of the structure, physical and
mechanical properties of detonation coatings based on aluminum and
zirconium oxides has been carried out. And also, the research focused on
determining the influence of technological methods (modes) of detonation
spraying on the physical and mechanical properties of coatings based on Al,Os.
The study examines among others, the effect of heat treatment, delay time
between shots, the amount of gases filling the barrel (53-68%) and the
reduction of the firing time on the structural-phase state and tribological
properties of the coatings. The obtained results of experimental research allow
a deeper understanding of the changes in the structural formation and phase
transition of the alumina coating.

The work from the linguistic side was written correctly. The list of items,
footnotes, and cross-references are correctly used and all chapters are logically
related to each other. The work contains thorough literature review of the
subject.

Great part of the work is based on grant funding from the Science
Committee of the Ministry of Education and Science of the Republic of
Kazakhstan "Research and development of innovative technologies for the
production of wear-resistant materials for engineering products" state
registration Ne BR05236748 (Contract Nel97, 16.03.2018) and on topic
"Improving wear resistance and corrosion resistance of impellers of centrifugal
pumps by applying detonation multilayer coatings" state registration Ne
AP09058615, 2021-2023 year.

Mr. Nurgamit Kantay presented the results of his work in a total of 15
publications. He is the author or co-author of 6 articles published in journals
approved by the Committee for Quality Assurance in Science and Higher
Education of the Ministry of Science and Higher Education of the Republic
Kazakhstan and 2 articles published in the journals «Coatings» and «Materials»
(IF 2.881). Research Express journal (IF 1.62) indexed in the Web of Science
and Scopus databases. In addition, 5 articles were published in the materials of
the international conference.



Three research centers were mainly involved in the work, i.e.: EKTU named
after D. Serikbayev (Ust-Kamenogorsk, Kazakhstan), EKU named after S.
Amanzholov (Ust-Kamenogorsk, Kazakhstan) and Wroclaw University of
Science and Technology (Wroclaw, Poland).

Mr. Nurgamit Kantay in October 2019 completed a research internship at the
Wroclaw University of Science and Technology (Wroclaw, Poland), where he
worked together with a researchers from the Department of Fundamentals of
Machine Design and Mechatronic Systems and mastered the methods of
experimental research. Mr. Nurgamit Kantay was directly involved in the
preparation of samples, phase composition and morphology studies of the
coatings. Moreover, he investigated the microstructure of the coatings and their
hardness with the use of available research equipment. Additionally, he
consulted the obtained research results and took an active part in writing
scientific publications.

1 believe that the dissertation of Mr. Nurgamit Kantay meets all the
requirements of the committee for quality assurance in the field of science and
higher education of the Ministry of Science and Higher Education of the
Republic of Kazakhstan in terms of volume, level of performance, correctness
and practical significance of the results obtained, and I recommend the
dissertation work for defense. A doctoral student is eligible to receive a PhD
degree in the specialty 6D072300 - Technical Physics.
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Kantaii HypramutThIH
6D072300 -Texnuranovix ¢puzuxa mamanabirsl 6oiibinma PhD ¢usocodus
[AOKTOPHI FHIALIMH JJPEKECiH a1y YIliH YCHIHBUIFAH «ATIOMUHUN dcaHe
YUPKOHUI OKCcuOmepi Hezi3iH0ezi 0emOHAUUANBIK HCAOLIHOAPObIH KYPbLIbIMbl
MeH U3UKA-MEeXAHUKATBIK KaCUemmepin 3epmmey» THCCePTAMUSIIBIK
AKYMBICHIHA

IMETEJAIK FBIJIBIMU KEHECIHITHIH
ITIKIPI

Hypramutr KaHTaid MBIp3aHBIH JIHCCEPTALMUACH OKCIEPUMEHTTIK IKOHE
TEOPUSUIBIK 3€pTTeyJiepliH HoTKecl Oonbim TaObulafpl. 3eprTey AIOMUHHIMA
KOHE IMPKOHMMA OKCUATEpI Heri3iHaeri AeTOHAMSIIBIK KaOBIHIapIbIH
KYPBUIBIMBI MEeH (pU3UKa-MEXaHUKAJIbIK KaCHEeTTEPiH CaJIbICTHIPMAIIbl 3€PTTEreH,
COHBIMEH OIpre TO3aHIAaTyAbIH TEXHOJOTUSIIBIK OICTepiHIH (peXXUMAEpPiHiH)
Al,O3 wHeriziHzmeri kaObIHAApABIH (QU3UKAIBIK-MEXaHUKANBIK KacHeTTepiHe
ocepiH aHbpIKTayFa 6aca MoH OepreH. 3epTTey JKYMBICHI 9ieOMETTIK MIONyIapasl
HETI3re aja OTpPbIll, TePMUSIBIK OHAEYAIH, aTy XUJIIT1HIH, OKNaHIbl TOJNTHIPATHIH
razgap MmemuepiniH (53-68%) >xaObIHOApABIH KYPBUIBIMABIK-(ha3aiblK KyHiHe
)KoHe TpHUOOJIOTHSIBIK KacHEeTTepiHe ocepiH KapacThIpaibl. OKCIEPUMEHTTIK
3epTTEYJIepAiH HOTHXKelepl alIOMUHHM OKCHIl JKaOBIHBIHBIH KYPBLUIBIMABIK
KauBIITacysl MeH (azanblK aybICyBIHOArsl e3repicTepli TepeHipeKk TyciHyre
MYMKIHJIK Oepeni.

Tingix xarslHaH XKYMBIC TYPhIC JKa3pUlFaH. JINeMEeHTTEpAIH Ti3iMi, clireMenep
JK9HEe Kpocc-ciiTeMenep Ayphic MaiifianaHbUIFaH jkoHe Oapibik Tapaynap Oip-
OipiMeH JIOTHKaNbIK OalimaHpicKaH. JKyMbICTa TakKbIphIT OOHMBIHIIA TOJBIK
onebuertik moiy Oap.

KymeicTeiH OaceiM Gemiri Kaszakcran PecmyOmukacsr binim xoHe Frutbiv
Munuctipniri FpIIbIM KOMHTETIHIH TPaHTTBIK KapXKbUIAHABIPYBl HeTi3iHJe
«MammHa Jxacay OyWbIMIapblHa apHaIFaH TO3yFa TO3IMJI MaTepHaZap alryIbIH
MHHOBALUSUIBIK TEXHOIOTUSIIAPEIH 3€PTTey KaHE a3ipiey», MeEMIIEKETTIiK Tipkey Ne
BR0O5236748 (Kenicim mapt Nel97, 16.03.2018 xk.) sxoHe «/leToHAIMSIIBIK KOII
xabarThl KaOBIHIAPABl KAFy JKOJBIMEH LEHTPIEH TEIKill COPFbUIAPIBIH JKYMBIC
JeHresleKTepl KaJIaKTapbIHBIH TO3yFa JKOHE TOTTaHyFa Te3IMIUIINIH apTTBIpY»
raxeipbiObl  OolbiHIA, MemuiekeTTik Tipkey Ne AP09058615, 2021-2023 x.
TAKBIPBITNTAPEI AsChIH/IA OPBIHIAIIIBL.

Hypramur KaHTali MbIp3a ©3 JKYMBICBIHBIH HOTHXKEJNepiH Kammbl 15
sapusnaneiMaa yeerHasl. On Kaszakeran PecnyGnukacer FeulbIM KoHE JKOFaphl
fiiM MMHWCTPINITIHIH FBUIBIM JKOHE OFaphl OLMIM caachIHAAFbl CaraHbl
KaMTaMacel3 eTy KOMHTeTI OekiTkeH XypHanjapia KapusilaHFaH 6 MaKallaHBIH
wane Web of Science xaHe Scopus nepekkopnapsiaaa uHpaekcrenerin Coatings
IF 2.881) wxoHe Materials Research Express (IF 1.62) >xypHanzapslHAa
sapusnanrad 2 MakalaHblH aBTOpPhl HeMmece OiplieCKeH aBTOphl OOJIBIII



Tabbutagel. COHBIMEH KaTap, XalbIKapalblK KOH(epeHIMs MaTepHaigapeiHaa 5
MaKaJla 5kapbIK Kepi.

JKyMBICTBI OpBIHAAy[a HEri3iHeH YII 3epTTey OpPTaJbIFhl KYMBUIABIPHUIIEI,
aran aitkauna [J.CepixbaeB arsiparsl IIIKTY (Ockemen, Kasakcran),
C.AmamxoinoB ateiHarbl [IIKY (Ockemen, Kazakcran) skoHe BpolgaB FeUIBIM
KoHe TexHuka yHuBepcureTi (Bpounas, Ionsmia).

Hypramut Kanrtaii Mbip3a 2019 xelnablH Ka3aH ablHaa BpoliyiaB FEUTBIM HKoHE
TexHuka yHuBepcuteTiHae (Bpomnas, Iloneiia) 3eprrey TarbUIBIMAaMachIHAH
OTTi, OHIa MalllMHajlap MEH MEeXaTpOHABIK XKyHenepai jxobamay Herizzuepi
kadenpacelHBIH 3epTTeylliyiepiMeH bOipre »yMbIC ICTeIi KOHE SKCIEPUMEHTTIK
3epTrey omictepin wmrepai. Hypramutr Kanrtaii MbIp3a ynrinepai naiwlHpayra,
xaObIHOapABIH (pa3anblK KypamMbl MeH MOP(ONOTHUSCHEIH 3epTTeyre TiKeneit
karelcTel. COHBIMEH KaTap, ON KOJ JKETIMAI 3epTTey KaOJbIKTapblH KOJJaHa
OTBIPHIN, KAOBIHAAPIABIH MUKPOKYPHUIBIMBIH JKOHE OJap/blH KaTTHUIBIFBIH
3eprreni. COHBIMEH KaTap, OJ1 ajblHFaH 3epTTey HOTUXKEJIEpIMEH TaHBICTHI JKOHE
FBUIBIMHU JKapUsJIaHBIMAAp/Ibl ska3yra OesiCeH 11 KaThICTHI.

Hypramur KaHtail MBIp3aHBIH JUCCEPTALUACHl aJBIHFAH HOTIKENep/IiH
KelieMi, OpBIHIANy JEHIreHi, AYPHICTEIFBI MEH MPaKTUKAIBIK MaHBI3AbUIBIFEI
typreichiHal  Kaszakcran PecmyOmukacst FeuteiM  JkoHe  Kofapel  OLTIM
MHUHHCTPIIITIHIH FBUIBIM JXKOHE XKOFaphl OLTIM callachIHIAFhl CalmaHbl KAMTaMAachl3
eTy KOMMTETiHIH OapiblK TajanTapblHa CoWKec Keleli Oen CaHalMBIH JKoHE
IUCCEPTAlMsIIBIK JKYMBICTBl KOpFayra YCbIHaMbiH. Jloxropant 6D072300 -
Texnukanslk (u3uka MaMaHIBIFBI OOHBIHIIA (QUIOCO(US NOKTOPHI JIPEXKECiH
aJlyra JaubIK.

[TleTennix FRIIBIMY KEHeCHI

Maciej Paszkowski,

DSe, PhD, kaysimpacTeipsuiraH npogeccop,

BpolinaB FeLIBIM K9HE TEXHONIOTHS YHHBEPCHTETI,

MainuHanap MeH MeXaTpoHBIK JKyienepai kobanay Herizaepi kadenpacel, Bpounas, [Tonsia
email: maciej.paszkowski@pwr.edu.pl.

Mep/iiH Ma3MYHBIH KeJleciiel OKy KaXeT:
-000001614 -

BPOIUTAB TEXHUKAJIBIK YHUBEPCUTETI
MEXAHUKAJIBIK ®AKYJIBTETI

Bpomnas 50-370 St. Wyspianskiego 27 xaranaysl.
ten. 71 320 27 15, 71 320 27 05, dakc 71 320 42 02
(5) NIP 8960005851



11 mosiOpst 2022 xwin. Men, Cmaunosa Wupupa Epkunroxaesna, Komwureri
TipKey KBI3METi JXoHe KYKBIKTHIK KeMeK kepcery Kasakcran PecmyOimkacel
ominer Munucrtpiiriver 2014 xburFel 06 kazanga Oepinren Nel4014877
MeMmJiekeTTik nuuensus, [leirpic-Kasakcran 00abICEI HOTAPHATTHIK alMarbIHBIH
)KeKellle HOTapUyChl, OChI KYXKaTThl ayAapfaH ayaapMamibsl OJiIKaHOBa Apai
OIKAHKBI3BIHEIH ~ KOJNTAaHOACHIHBIH TYIHYCKachiH pacTaiMbiH. JKeke Oachbl
AHBIKTAJIbI, 9PEKETKE KaOIIeTTLIIr] )KoHe YOKUIETTLIIr TeKCepUIAi.
Tizimimae Ne 4472 Tipkennai
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