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Relevance of the Research Topic

The dissertation of Daulet Yermekov addresses an important engineering and
technological problem aimed at obtaining a surfacing layer with enhanced strength
and adhesion. Achieving such properties is essential for extending the service life
of machine parts that operate under severe wear conditions.

The research presents the development of a new surfacing powder as well as
a methodology for applying high-quality coatings.

The Republic of Kazakhstan, possessing significant mineral resources, faces
increasing challenges associated with corrosion and mechanical wear of machinery
and equipment used in mining and processing industries. Conventional
strengthening methods no longer ensure the required performance, necessitating
the development and implementation of new technological approaches, particularly
in the field of powder surfacing.

Thus, the research is timely and relevant, addressing modern engineering
challenges related to improving wear resistance and durability of machine
components through the use of high-alloy self-fluxing powders and advanced
coating technologies.

Structure and Content of the Dissertation

The dissertation consists of an introduction, four chapters, conclusions, a list
of references, and appendices.

The Introduction substantiates the relevance of the topic, defines the aim and
objectives of the study, and presents the scientific novelty and practical
significance of the research.

Chapter 1 provides a comprehensive analysis of current processes and
equipment used for surfacing high-alloy materials and substantiates the choice of
research direction.

Chapter 2 discusses the gas-thermal surfacing process using highly wear-
and corrosion-resistant metallic powders. The chapter examines the interaction
between the base material and coating particles, heat transfer processes during
coating deposition, and substantiates the optimal composition of wear-resistant and
adhesive metallic powders. Methods for producing powder mixtures for gas-
thermal spraying are also analyzed.

Chapter 3 presents the results of developing, manufacturing, and testing
technological equipment for coating application.

Chapter 4 describes the experimental methods of gas-flame (plasma)
deposition of high-alloy powders and approaches to ensuring the required coating
quality. The author has developed regulatory and technical documents for



surfacing powder production, coating application methods, and a standard for
composite powder materials.

The dissertation demonstrates internal coherence and a clear logical structure,
with all sections linked by the overarching objective of improving the quality of
applying self-fluxing high-alloy surfacing powders.

Validity of the Scientific Statements, Conclusions, and Recommendations

The scientific statements defended in the dissertation are well substantiated
by experimental results. The author employed modern and sufficiently precise
analytical and control methods, including X-ray fluorescence spectrometry as well
as corrosion and mechanical testing. The reliability of the results is confirmed by
adherence to experimental requirements and reproducibility across different scales
of testing.

The findings possess practical value and can be recommended for
implementation in industries where the restoration and strengthening of machine
components are required.

Conclusion

Daulet Yermekov’s dissertation represents a completed scientific study that
contains new scientific and practical results. The author fully deserves the award of
the Doctor of Philosophy (PhD) degree in the specialty 6D073200 -
Standardization and Certification.
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KayHnacckuii TeXHOJIOrH4eCKHil yHHBEPCHTET
OT3hbIB

Ha pguccepranmio EpmexoBa [laynera Ha Temy «lloBbilieHne KadecTsa
HAaHECEHUS caMOQITIOCYIOIIUXCS HaIlJIaBOYHBIX ITOPOILIKOB u3
BBICOKOJIETHPOBAHHBIX METaJUIOB», IPEACTaBICHHYI0 Ha COHUCKAaHWE YYCHOM
creeHd  jgoktopa ¢dumiaocopunn (PhD) mo cmemmamprocTH 6D073200 —
CranmapTuzanus U cepTudUKAIII

AKTYyaJIbHOCTH TeMbI HCCJIeIOBAHHSA

Juccepranus Epmexosa JlayneTa IOCBSIIEHa BaXKHOM KOHCTPYKTOPCKOU H
TEXHOJIOTMYECKOM 3aZade, HallpaBJICHHOM Ha MOJy4YeHHe HAaIUIABIEHHOI'O CJIOS C
BBICOKOM IIPOYHOCTBIO M aAre3weil. J[oCTH)keHHe TakuxX CBOMCTB MMEET BaXKHOE
3HaYeHWe I IPOJUICHUs] CpoKa CIy>KObl fgeranedt MaimuH, paboTaloImMUX B
YCIOBUSX UHTEHCUBHOI'O U3HOCA.

HccnenoBanue mpeacTaBiseT co0oil pa3pabOTKy HOBOTO IIOPOIIKA IS
HAaHECEHUS IIOKPBITUM, a TakXe€ METOIUKY HAHECEeHHS BBICOKOKAYECTBEHHBIX
ITOKPBITHH.

Pecmy6muka Kazaxcran, oOnanarommas 3HAYUTEIBHBIMU 3aaCaMi IIOJIE3HBIX
HCKOITA€MBIX, CTAIKUBAETCS C PACTYIIUMH IpoOIeMaMu, CBsI3aHHBIMU C KOPPO3HEi
U MEXaHWYECKMM M3HOCOM MallMH W OOOpyIOBaHWs, WCIIONB3YEMBIX B
ropHofioObIBarolell U IepepabaThIBaOmIell MPOMBIIUIEHHOCTH. TpagdildOHHbIE
METO/Ibl YIIPOUHEHHs 00Jblle He 00eCcIIeunBaroT TpedyeMoii IPOU3BOAUTEIBHOCTH,
970 TpeOyeT pa3pabOTKU M BHEAPEHHS HOBBIX TEXHOJOTHYECKHX ITONXOJO0B, B
YaCTHOCTH, B OOJIACTH MOPOIIKOBOM HaIlJIaBKH.

Taxum oOpaszoM, HccrenoBaHUe SIBISETCS CBOEBPEMEHHBEIM M aKTyalbHBIM,
IIOCKOJIBKY IIOCBAIIEHO COBPEMEHHBIM HWHXXEHEPHBIM 3amadyaM, CBS3aHHBIM C
MOBBIIIEHHEM M3HOCOCTOMKOCTH H JOJTOBEYHOCTH JeTajle MalldH 3a CYer
UCIIOIb30BAHMS  BBICOKOJIETUPOBAaHHBIX  CAaMOMIIOCUPYIOIIMXCSA IOPOINKOB U
IIEPEIOBBIX TEXHOJIOIUH HAHECEHUS TTOKPBITHM.

CTpyKTypa U coaep:KaHue JHCCEPTANHI

JuccepTanviss COCTOMT M3 BBEICHHUsS, YeTHIPEX TIJIaB, BBIBOJOB, CIIMCKA
JIATEPATYPhL U IPUIOKEHUH.

Bo BBemeHnn 00OOCHOBBIBAaETCSI aKTyalbHOCTH TEMBI, ONPENENIAIOTCA LENb 1
3ala4i MCCJICIOBaHMUs, a TaKXKe IIpeJCTaBlIeHa Hay4dyHas HOBHU3HA U MPaKTHYECKast
3HAYUMOCTB IIPOBENEHHOTO UCCIEIOBAHMS.

B riase 1 mpencraBieH BCECTOPOHHUHN aHaM3 COBPEMEHHBLIX IIPOLIECCOB U
000pYyOBaHMS, MCIIOIE3YEMbIX I HAIUIABKU BBICOKOJIEIMPOBAHHBIX MATEPHAIIOB,
1 000CHOBaH BEIOOD HAIIpaBIIEHHUS HCCIIEIOBAHUMN.

B rinae 2 paccMaTpuBaeTcsl IpolecC TIa30TEPMHMYECKOM HAIlIaBKH ¢
UCIIOJIb30BAHUEM  METAJIMYECKUX  IOPOIIKOB,  OOJIAJAIOIIMX  BBICOKOM
M3HOCOCTOMKOCTBIO M KOPPO3MOHHOH CTOMKOCTBIO. B TIilaBe paccMarpuBaeTcs
B3aMMOJICMCTBHE MEXJY OCHOBHBIM MaTepHalioM W YACTUIAMH ITOKPBITHS,
IIPOLECCHl  TEIUIONEpeNaYd Ipd HAHECEHWM IMOKPBHITUS U O0OOCHOBBIBAETCS
ONTHMAJIbHBIA COCTaB M3HOCOCTOMKUX U ail€3MOHHBIX METaUTHUYECKUX ITOPOIIKOB.



Taxke aHaTU3UPYIOTCS CIIOCOOBI TIONYyYEHHS IOPOIIKOBBIX CMeced s
ra30TepPMHUYECKOI0 HAMbIICHUS.

B rnaBe 3 mpenacTaBieHBl pe3yNbTaThl MO pa3pabOTKe, H3TOTOBIEHUIO U
UCIIBITAHUIO TEXHOJIOTHYECKOT0 000y AOBaHUS AJISI HAHECEHUS TOKPBITHH.

B rnaBe 4 ommcaHbl 3KCHEpPUMEHTAIbHBIE METOJbl Ta30IJIAMEHHOIO
(1a3MEeHHOI0) HaHECEHWs! BBICOKOJIETMPOBAHHBIX IIOPOIIKOB U IOAXOABI K
obecnieyeHnio TpeOyeMoro KadecTBa TIOKPHITHSA. ABTOpOM  pa3paboTaHbl
HOPMaTHBHO-TEXHUYECKUE IOKYMEHTHI 110 IIPOM3BOACTBY HAILTABOYHBIX TIOPOIIKOB,
METO/laM HAHEeCEeHHUs TMOKPBITHM W CTaHAAPT Ha KOMIIO3UI[HOHHBIE MTOPOILIKOBEIE
MaTepHabl.

Huccepraimst 1eMOHCTPUpPYeT BHYTPEHHEe eIUHCTBO M YETKYIO JIOTMYECKYIO
CTPYKTYpPY, IIPH 3TOM BCE€ Pa3feNbl CBSI3aHBI OOIIEH IEIbI0 IIOBBIIIEHUS KA4ecTBa
HAHECCHUsI CaMO(IIOCYIOIIMXCsl BRICOKOIETHPOBAHHBIX MMOPOIIKOB ISl HAILIABKIL.

OG60cHOBAHHOCTH HAYYHBIX 0JI0OKEHH i, BLIBOJAOB U peKOMeHAA i

Hay4Hble = MONOXKEHWs,  M3NOXKEHHble B JUCCEPTAllUM,  XOPOIIO
IOATBEPXKJAIOTCS  pe3ysibTaTaMM  3KCIEPUMEHTOB.  ABTOp  MCIOJIB30Ball
COBPEMEHHBIE M JOCTATOYHO TOYHBIE METOABI AaHATM3a W KOHTPOJS, BKIFOYAS
PCHTTEHOQIYyOPECIEHTHYIO ~ CIIEKTPOMETPHIO, a TakkKe KOPPO3UOHHBIE W
MEXaHM4YEeCKUe  HCHbITaHus.  HanexHocTs — pe3ynbTaToB  HOATBEPIKAAETCS
COOJIOACHUEM OKCIEPUMEHTANBHBIX TPEOOBAHUA M BOCTIPOM3BOAMMOCTHIO IIPU
Pa3IMYHBIX MacIITa0ax UCIIBITAHUI.

Ilomy4eHHbIe pe3yNbTaThl UMEIOT MPAKTHYECKYIO HEHHOCTh M MOTYT OBITH
PCKOMEHIOBAHbL JJIsl BHEIPCHUS B OTPACIAX IPOMBIIUICHHOCTH, TJe Tpebyercs
BOCCTAaHOBJICHUE U YIPOUYHEHHE JIeTaleil MallyH.
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