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FOREIGN SCIENTIFIC ADVISOR
OPINION

Mr Nurgamit Kantay's dissertation is the result of experimental and theoretical
research. The research focused on determining the influence of technological
methods (modes) of detonation spraying on the physical and mechanical
properties of coatings based on ALQO;. 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 Ne197, 16.03.2018) and "Development of adaptable
nanocomposite coatings for extreme tribological applications", state registration
Ne AP08857579 (Contract Ne262, 12.11.2020).

Mr Nurgamit Kantay presented the results of his work in a total of 14
publications. He is the author or co-author of 2 articles published in journals
approved by the Control Committee for Education and Science of the Ministry of
Education and Science of the Republic of Kazakhstan and 2 articles published in
Coatings (IF 3.038) and Materials Research Express (IF 1.797) journals indexed
in the Web of Science and Scopus databases. In addition, 9 articles appeared in
the proceedings of international conferences.

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.

I believe that Mr Nurgamit Kantay’s dissertation meets all the requirements of
the Control Committee for Education and Science of the Ministry of Education
and Science of the Republic of Kazakhstan in terms of the volume, level of
performance, scientific reliability and practical significance of the obtained
results. The doctoral student deserves a PhD degree in 6D072300 - Technical

Physics.
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Kanrait HypraMuTTbIH
6D072300 -Texnuranvix, pusuxa mamanabirsl 6okbinma’ PhD ¢punocopus
AOKTOPbI FHLILIMH AJPEKECIH Ay YIIiH YCHIHbLIFAH «ATIoMUHUT OKCUOI
He2i3in0e2i 0emOHAUUATIBIK HCADBIHOAPObL ANy HCIHE ONAPObIH, (DUIUKATBIK-
MEXAHUKAIBIK KacuemmepiH 3epmme)» AUCCePTANHAIBIK KYMBICHIHA

INETEJAIK FELILIMYA KEHECIITHIH
MIKIPI

Hypramutr Kanrali Mpip3adslH AHCCepTalUACH  JIKCIEPUMEHTTIK JKoHE
TEOPUANBIK 3ePTTEYJIEPAIH HOTH)Keci G0bIN TabbIIaAbl. 3epTrey AeTOHAIUSIIBIK
TO3aHAaTyAblH TEXHOJOTHUSJIBIK oHicTepiHiH (pexumiepiiy) Al,O; ﬁ&l‘iBiHﬂ;el‘i
#aObIHIApAbIH  (DU3UKAIBIK-MEXAHUKAIBIK KAaCHETTepiHE ocepiH aHBIKTayFa
OarpITTasiFaH. 3eprrey, OacKalapMeH Karap, TepMHJIBIK OHICYHiH, aTynap
apachIH/IaFbl Ki/IIpiC YaKbITBIHBIH, OKIIAH/IbI TOJTHIPATHIH ra3fgap Mesmepiniy (53-
68%) >oHEe aThiC YaKBbITBIHBIH KaOBIHAAPABIH KYPBUIBIMIBIK-(ha3alblK KyHiHe
)KOHE TpHUOOJOTUANBIK KAacHeTTepiHe oCepiH KapacThIpaiabl. OKCIIEPUMEHTTIK
3epTTeYNepiH HOTIKeNepi ANMOMWHUM OKCHIIHIH >KaOBIHBIHBIH KYPBUIBIMIBIK
KaJBINTacybl MeH (a3ainblK ayBICYBIHIAFBl ©3repicTeplli TepeHipek TyCiHyre
MYMKIiHZIK Oeperi.

Tingik >xaFbIHaH XXYMBIC AYPBIC JKa3bUIFaH. DIeMeHTTep/iH Ti3iMi, cinTemenep
OHE Kpocc-cuiTeMernep AYphIC NaliaiaHbUIFaH JKoHe OapislK Tapayiap Oip-
OipiMeH JIOTMKaNbIK OainaHpicKaH. JKYMBICTA TAaKBIPBIN OOMBIHIIA TOJBIK
oneOueTTiK moy o6ap.

XKympicteig Oackim Oemniri Kazakcran Pecmybmukackl bimiM xeHe I'buibiv
Musuctipniri FeUIbIM KOMHUTETIHIH T'PaHTTHIK Kap)KbUIAHIBIPYB HETIi3iHIe
«Mammna xkacay OyMbIMIapbelHa apHalIFaH TO3yFa Te3IMJI MaTepHhaljiap ailymAblH
WHHOBAIIUSUTBIK, TEXHOJIOTHSIIAPBIH 3ePTTEY JKoHe a3ipiiey», MEMIIEKeTTIK Tipkey Ne
BR05236748 (Kemicim mapt Nel97, 16.03.2018 x.) »xoHe «OKCTpeMalbl
TpUOONOTHSIIBIK KOCKIMINIANIAp VIIiH OediMeNeTiH HAaHOKOMITO3UTTIK KaOBIHIap bl
asiprey», memiekeTTik Tipkey Ne AP08857579 (Kemnicim mapt Ne262, 12.11.2020)
TaKbIPbINTAaphl OOHBIHINEA OPBIH/AJIIBL.

Hypramutr KaHTtait MbIp3a €3 IKYMBICHIHBIH HOTHXKeNepiH aiumbl 14
xapusnaneiMaa yeeiHael. On Kasaxkcran PecrmyGnukachl BuniM koHe FBUIBIM
MUHHCTPIIriHIH BiniM jxoHe FBHUIBIM JKeHiHIeri Oakpiiay KoMuTeTi OeKiTKeH
KypHangapaa xapusulanraH 2 makajianbeiH jkoHe Web of Science xoHe Scopus
nepekxopnapbiaaa uanexcrenetin Coatings (IF 3.038) xone Materials Research
Express (IF 1.797) sxypHanaapblHia JKapusianrad 2 MaKalaHbIH aBTOPEl HEMece
Oipmecken aBTophl Oonbin  Tabbutazpl. CoHBIMEH KaTap, XalbIKapalbIK
KOH(pepeHIMs MaTepraiapbiHaa 9 MaKana skapblK Kep/i.



JKYMBICTEI OpBIHZIAY A HETI3IHEH YII 3€PTTEY OPTANBIFI KYMBLUIABIPBLIIEL, ATAIl
antkanna [.Cepikbaes atemagarsl IIIKTY (Ockemen, Kazakcran), C.AMaEX0I0B
areiHarel 1IIKY (Ockemen, Kasakcran) xone BpolyiaB FeIIBIM KOHE TeXHHKA
yHuBepcureti (Bpomias, ITonpma). :

Hypramut KanTait merp3a 2019 »siiis1g Ka3aH ailbIHAA Bpomias FEUIBIM KOHE
TeXHUKa yHuBepcuteriHae (Bpoiyias, IMosbila) 3eprrey TarbLIbIMIaMACBIHAH
OTTi, OHJAa MAallMHAlIAp MEH MeXaTPOHIBIK >Xyhenepni sxobamay Heriszepi
Ka(enpachlHblH 3epTTeyIinepiMer Gipre sKymbic icTeli *koHe 3KCHEPUMEHTTIK
3eprTey omictepin wurepxi. Hypramur Kantait Meip3a yirimepni maiblHmayFa,
KaOBIHAAPALIH (a3aiblK KypaMbl MEH MOPQOIOTHICHH 3epTTEyre TiKeleH
KaTelcThl. COHBIMEH KaTap, Ol KON JKeTIMIl 3epTTey KabBIKTaphlH KOJAaHa
OTBIPBIN, JKaOBIHAAPABIH MHKPOKYPBUIBIMBIH JKOHE OJIapIAblH KATTHUIBIFBIH
septreni. COHBIMEH KaTap, 01 aJlBIHFaH 3epTTey HOTHKeIepiMeH KeHECiM, FRITBIMHA
KapusATaHBIMAAp/BI )Ka3yra OCICeH Il KaTBICTHI.

Hypramut KanTaii MbIp3aHbIH AHCCePTaLMACH aJIbIHFAH HOTHKEEP/iH KoIeMi,
OpBIHIATY JNEHIeHi, TYPHICTHIFBI MEH IPAKTUKAIBIK MaHBI3IBLIBIFEl TYPFHICHIHAH
Kasakcran Pecrry6nukacst BiniM jxoHe FRUTBIM MUHUCTPITTIHIH BiTiM jkoHe FEITBIM
KeHiHJeri OakpUiay KOMHTETIHIH OapibIK TalanTapblHA ColKec Kelemi el
caHaiMbIH. JlokTopanT 6D072300 - TexHukanblk (usvka MaMaHIBIFbl GOMBIHIIA
(unocodust TOKTOpPEI opexeciHe TalbIK,.
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