REVIEW OF A FOREIGN SCIENTIFIC CONSULTANT
for the dissertation of Tabiyeva Yerkezhan
“Changes in the structure and properties surface of wheel steel during
electrolytic-plasma surface quenching”,
submitted for the degree of Doctor of Philosophy (PhD) in
the specialty 6D072300 — “Technical physics”

The study of the features of the formation of a fine structure afier
electrolytic-plasma surface quenching makes it possible to understand the
formation of various phases and structural components in accordance with
experimental data and their further application to obtain parts with high strength
characteristics of the working surface.

From a scientific point of view, the interest in this kind of research is due to
an incomplete understanding of the physics of phase transitions during high-speed,
short-term heating of the surface of the part in an aqueous electrolyte solution.
Under these conditions, the formation of various structural components is possible,
and it is of absolute interest how this will affect the tribological characteristics of
the material under study.

The dissertation work presents new and authentic results of studies of
structural-phase transformations of grade 2 wheel steel during electrolytic-plasma
surface hardening, which led to modification and improvement of tribotechnical
characteristics of the surface layer. Mrs. Tabiyeva used various characterization
methods and instruments, such as scanning (SEM), transmission (TEM) electron
microscopy and X-ray diffraction (XRD) to identify such morphological
components of the sample surface as lamellar low-temperature and lamellar high-
temperature martensite and carbide particles of a special type M»3;Cs.

I am confident that the scope, level of implementation, accuracy, scientific
and practical significance and reliability of the results achieved in the work of
Mrs.Tabiyeva, meet all the requirements defined by the Committee for Quality
Assurance in the Field of Education and Science of the Ministry of Education and
Science of the Republic of Kazakhstan.

In my opinion, TABIYEVA YERKEZHAN deserves to be awarded the
degree of Doctor of Philosophy (PhD) in the specialty 6D072300 — “Technical

Physics”.
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OT3bIB 3APYBEKHOI'O HAYYHOI'O KOHCY/IbTAHTA
Ha auccepraunonnyio pabory Tabuesoii Epkexan EpkinGexkni3bl
«HM3Menenne CTPYKTYPbI H CBOICTB NOBEPXHOCTH KOJIECHOI cTa/ i NPH
IEKTPOJIHTHO-NJIA3MEHHOI NOBEPXHOCTHON 3aKaIKe»,
NpeACTABJICHHYIO HA COHCKaNKe cTenenn 10kTopa ¢puiocodpun (PhD)
no cnenuagbioct 6D072300 — «Texunyeckan puznka»

Usyuenue ocobenHocteil (GOpPMHpPOBaAHHS TOHKOH CTPYKTYphl [oOcie
3JIEKTPOJMTHO-IIA3MEHHON  TMOBEPXHOCTHOH  3aKaiKW, [MO3BONSET  [OHAThH
obpaszoBaHue pa3nuyHbIX (a3 U CTPYKTYPHBIX COCTABJISIOUIMX B COOTBETCTBHH C
3KCMEPUMEHTATBHBIMH JAHHBIMH W JAIBHEHIIEr0 UX NPUMEHEHHs JUIsl M0JTyeHuU
neTaseil ¢ RBICOKMMH TPOYHOCTHBIMH XapaKTepUCTHKaMH paboyeid MOBEPXHOCTH.

C Hay4yHOM TO4YKM 3peHMs HHTEpeC K Takoro poJa MCCeN0BaHHIM
o0yc/I0BlIEH He TOJHBIM MOHHMaHWeM OH3MKH (a3oBBIX IEPeX0J0B MpH
BBEICOKOCKOPOCTHOM, KpaTKOCPOYHOM HarpeBe MOBEPXHOCTH JETald B BOIAHOM
pactBope 3NeKTponuTa. B 3THX YCIOBHAX BO3MOXHO 0Opa3oBaHHe pa3zIH4HBIX
CTPYKTYPHBIX COCTaBJISIIOIINX, U 0€3yCIOBHBIH HHTEPEC MPEACTAaB/IsET TO, KAKHM
o0pa3oM 93TO mMoBAHseT Ha TPHOOIOrMYeCKHE XapaKTePHCTHKH HCCIeLyeMOoro
marepuaa.

B mucceprauuoHHoi paboTe MpeAcTaBieHbl HOBble W MOJUJIMHHBIC
pe3yJabTaThl HCCAEIOBaHHI CTPYKTYPHO-()a30BbIX MpEBpalleHHid KOJIECHOH CTalH
Mapkd 2 TpH DJEKTPOJHTHO-IUIA3MEHHON TOBEPXHOCTHOW 3aKaike, KOTOpble
npuBeid K MOJM(DHKALMH U YIyYIIEHHIO TPUOOTEXHHWYECKUX XapaKTePHUCTHK
nosepxHocTHore cios. [-a TabueBa HcCIoONb30Bana pasjIM4HbIE METO/IbI
onpejeeHUs XapaKTePUCTHK U MHCTPYMEHTHI, Takue Kak ckaHupytomas (SEM),
npoceunBeomast  (TEM)  onekTpoHHas — MMKpOCKONMUS M AM(paKius
pertreHoBckux Jiydedd (XRD) juis  BBLABIEHHS Takux MOP(OIOrHYECKHX
COCTaBJISIOIINX MMOBEPXHOCTH 00pa3LOB KaK MJIaCTUHYAThIH HHU3KOTeMNepaTypHbIi
¥ IUIaCTMHYATBIM BBICOKOTEMIIEpaTypHbIH MapTEeHCHTOB M YacTHL KapOWIOB
crienpanpHoro tuna M3 Cs.

51 yBepeH B TOM, 4TO 00BEM, ypOBEHb BBINOJHEHHS, TOYHOCTH, HAyYHO-
npakTHyeckas 3HaYMMOCTh U JIOCTOBEPHOCTD Pe3y/IbTaToOB, JOCTUIHYTBIX B paboTe
r-xu. TabueBoit E.E., cOOTBETCTBYIOT BCeM TpeOOBaHUAM, OINpeeeHHbIM
Komurerom no obecrieueHuro kayectsa B cepe odpazoBanus u Haykn MOH PK.

Ha w™o#t B3rman, Tabuesa Epkexan EpkinOekKkbr3bl — 3aciykuBaer
MPUCY’XAEHUs cTeneHu Joktopa punocopuu (PhD) mo cnenuansroctn 6D072300
— «Texunyeckas pusuKay.

3apy06exnbiii nayunoiii koneyanrtant, PhD, ‘
accou.npodeccop Bpouaasckuii %o&%' ﬂ/‘
YHHBEPCHTET HAYKH H TeXIIHKH Piotr Kowalewski

Ten: +48 506 473 553
e-mail: piotr.kowalewski@pwr.edu.pl




