«CTpyKTYpHO-(a30BbI€ COCTOSHHS H CBOMCTBA 1€TOHAIHOHHBIX NOKPBITHIl HA OCHOBE KAPOOCH/IHIIHAA THTAHA /10 H MOC/Ie HMILY.JIbCHO-TIA3MEHHO#
00paloTKN» HA COHCKaHHe cTeneHH 10KTopa ¢urocopnu (PhD) no ciemmansroctn 6D060400 — «Pu3znka»

OT3hIB

O(pHUHAILHOTO PENEH3EHTA HA IHCCePTANHOHHY 0 PadoTy ByiiTkenosa [lacrana Boaaryibl

Ne | Kpurepuu CooTBeTCTBHE KPUTEPUIM ObocHOBaHNE MO3UIMH ODHLIHATBHOIO pelieH3eHTa
n/
I
1. | Tema 1.1 CooTBeTCTBHE MPHOPUTETHBIM HuccepranmoHnHass paboTa IOKTOpaHTa BBINIOTHSIACh B paMKaX €ro y4acTHA B
AHUCCepTalluU HalpaBICHUAM Pa3BUTH HAyKU Ka4eCTBE HAY4YHOI'0 COTPYAHHKA B MIPOEKTE MO IOCYAapCTBEHHOMY MPOrpaMMHO-LIEJIEBOMY
(Ha maty ee WJIH TOCYAapCTBEHHBIM dbuHaHCHpOBaHHIO Hay4HBIX HcciaenoBaHuii Ha 2018-2020 rr. mo Teme «MccinenoBaHus U
YTBEPXKACHHUS) | MporpaMmam: pa3paboTKa MHHOBALHOHHBIX TEXHOJOTHH TMONYYEeHUS H3HOCOCTOMKHX MAaTEepHANOB IS
COOTBETCTBYET 1) Inccepraiys BhInoHeHa B u3enuii MammHocTpoenus» (MPH BR05236748, Homep rocpeructparmu — 0118PK00989,
HalpaBJI€HHUAM | paMKaX MPOEKTa HIIH LeIeBOH ngorosop Nel97 ot 16.03.2018r.), pykoBomutens mpoekta PhD, accoumupoBaHHBIH
pa3BUTHA HAYKH | MpOrpaMMbl, puHaHCHpyeMoro(oii) | mpodeccop kadenpsl Gpusukn U TexHoaoruit Paxaaunos B.K.
wunu U3 rocyJapCcTBEHHOTr0 Or0/KeTa
rocyJapcTBeHH | (yKa3aTh Ha3BaHHE U HOMep Takke, B paMkax y4yacTus B KayecTBe OTBETCTBEHHOTO HCIOIHHTENA MPOEKTA IO
BIM IPOEKTa WIH MPOTrpaMMBbl) rocyJapcTBEeHHOMY IrpaHToBoMYy (HHaHcHpoBaHHUIO Ha 2020-2021 rr. mo Teme «Pa3paboTka
IIporpamMmam 2) JluccepTalius BhINIOJIHEHA B Croco6a yMpoyHEeHHs H BOCCTAHOBJIEHHs pabOYMX OpraHOB MMOYBOOOPaGATHIBAIOIIKX
paMKax JIpyrov rocyJapcTBEHHOM | MaluMH» (HoMmep rocpeructpauuu - 0120PK00587, moroop Ne223 or 12.11.2020r.),
nporpaMmsl (yka3aTb Ha3BaHHE pykoBoauTens npoekra PhD Oainkanosa M.O.
OporpaMMbl)
3) duccepTranus COOTBETCTBYET Huccepranys Ha TeMy «CTpYKTYpHO-(ha30Bble COCTOSIHHS M CBOWCTBA J€TOHAIMOHHBIX
NPHOPUTETHOMY HalpaBIECHHIO MOKPBITHH Ha OCHOBE KapOOCHMIMIMIAa THUTaHAa A0 M HOCIEe HMIYJIbCHO-TUIa3MEHHON
pa3BUTHS HayKH, YTBEPKIECHHOMY | 0OpaboTku» (maTa yTBepskaeHHs: [Ipotoxon Ne2 ot 25 okrabsps 2018 roma, narta
Beiciel HayqHO-TeXHHYECKOH koppekTupoBkH: IIpoTokon Ne3 or 28 okrabps 2021 roma) Ha naTy YTBEpKIAEHHS
KoMuccHeH npH [IpaButenscTBe COOTBETCTBYIOT IIPHOPHTETHOMY HalpaBleHUIO pa3BUTHA Hayku 2021-2023 romel, B
Pecny6nnku Kazaxcran (ykasaTpb 4acTHOCTH 3.DHepreTdka M MAallMHOCTPOCHHE YTBEPXKACHHBIH MPOTOKOJIOM 3acedaHHs
HarpaBlIeHUE) Bricieli HayyHO-TexHHYeckod komuccueil npu [IpaBurtenbctBe Pecnybamkn Kasaxcran
29.04.2020.
2. | Baxnoctb a1 | PaboTa BHOCHT/He BHOCHT Huccepranronnas paborta byiitkeHoBa /I.b. BHOCHT 3HauMMBIil BKJIaJ B HayKy, a ee

HayKH

CYLIECTBEHHBIH BKJIa B HAyKy, a e
BaXXHOCTh XOPOLIO PACKPBITA/HE
packpeiTa

pe3y/bTaThl CIOCOOCTBYIOT PELIEHHIO MNPUKIAAHBIX MpoOieM (U3HKH TBEPIOro Tela,
MaTepUajIoBeIcHUS M MallMHOCTpoeHHs. [IpennoxeHsl 3¢ (eKTHBHBIE MyTH MMOBBILICHUSA
H3HOCOCTOMKOCTH [ETOHALIMOHHBIX TOKPHITHII Ha OCHOBe KapOOCHIMIHMAA THTaHa C
NPHMEHEHUEM UMITYJIBCHO-TIIa3MeHHOH 06paboTku. IToydeHHbIe pe3yabTaThl MOTYT OBITh
HCTIOJIb30BaHbl TIPH  COBEPLUICHCTBOBAHUHM TEXHOJOTHMH TMOJYYEHHS H3HOCOCTOMKHX




NOKpLITHiT Ha ocHoBe MAX-(a3 uis NOBBIIECHHUs CPOKa CIIYXkKObI CTalbHBIX JETajled, B
YAaCTHOCTH JIeTaJled  Mmo4YBOOoOpadaThIBAIOLIMX —MAalllMH, padOTalOUX B YCJIOBHUSX
adpa3MBHOTO M3HOCA M CYXOr'0 TPEHHUS.

[Tpunnmun YpoBeHb CaMOCTOSITE/ILHOCTH: Couckarens 00J1aJJa€T BBICOKMM YPOBHEM CaMOCTOSITEJIBHOCTH, ITOCKOJBbKY BCE
camMocTosATeNIbHO | 1) BbIcOKMii; 3KCIEPUMEHTAILHO-UCCIIEI0BATENILCKHAE PE3yIbTaThl B PaMKaX JHCCEPTALMOHHON paboThI
CTH 2) Cpennuid; OBUIN BBIMOJHEHBI aBTOPOM CAMOCTOSITEILHO.
3) Huskuid; K Tomy e aBTOp SIBJISUICS OTBETCTBEHHBIM MCIOJHHMTENIEM IIPOEKTA 10 IPAHTOBOMY
4) CaMOCTOSITEIBHOCTH HET ¢unancuposanuio Ha 2020-2021rr. «Pa3paboTka crnocoda ynpoYHEHUS ¥ BOCCTAHOBIICHHSI
pabounXx OpraHoB MOYBOOOPAOATHIBAIOIIMX MAIllMH», B PaMKaX KOTOPOIO BBINOJIHSIACH
JIUccepTaloHHas paboTa.
[TpuHumn 4.1 O6ocHOBaHME aKTyaJIbHOCTH AXTYaIbHOCTB HCCIIEIOBAHHS XOPOIIO 000CHOBAHA:
BHYTPEHHETO JTACCEPTALIUHU: [TocKOJIBKY B TOCJIEJHHE JIECATHICTHs Bce OOJBINMHA HHTEPEC IIPEACTABISACT
€JIMHCTBA 1) ObocHoBaHa; HOJydeHHEe KOMITO3UIMOHHBIX NOKpbITHil Ha ocHoBe MAX-da3bl. UaTepec k MAX-dazam

2) YactuuHO 000CHOBaHa;
3) He oGocHoBaHa.

(nanpumep, kapoocuauiua TutaHa TizSiCy) 00BACHAETCS YHUKAIbHBIM COYETAHHEM B HEM
CBOMCTB MeTa/la ¥ KE€PaMHKH: KaK KepaMHKa OH KECTKHMH, JIETKHH, BBHICOKONPOYHBIA H
U3HOCOCTOMKHIM, HMeeT BBICOKYIO TeMIlepaTypy ILUIABICHHs, TIpA ITOM  JIETKO
oOpabarsiBaeTcs kak MeTauibl. Takxke cucteMsl Ti-Si-C UMEIOT XOpoIIHe XapaKTePUCTUKH
B yCJIOBHSIX a0pa3WBHOIO HU3HOCA, KOPPO3HHU, a TAK)KE OTHOCHTEIbHO HU3KYIO CTOMMOCTb.
CoueraHne BBICOKOH  HM3HOCOCTOMKOCTM U KOPPO3HOHHO-CTOMKOCTH  IMO3BOJISCT
UCIIOJIB30BaTh 9TOT MAaTE€pHall B Ka4eCTBE M3HOCOCTOHKUX MOKphITHH. [TooTOMy n3ydenue
3aKOHOMEPHOCTEH (POPMHUPOBAHUSI CTPYKTYPHO-(PA30BBIX COCTOSHHH M TPUOOJIOTMYECKHX
CBOWCTB TOKPBITHH Ha OCHOBE KapOOCHIMIM/JA TUTaHAa B  3aBHCHMOCTH  OT
TEXHOJOTHYECKOr0  pPeKAMa  JIETOHAIMOHHOTO  HANbUICHHWS M OT  IOCJCIYIOIINX
TEPMUYECKOM U MMIYJIbCHO-TUIa3MEHHOH 00pad0TOK MPEACTABISAETCS aKTyaIbHOM.

4.2 ConeprxaHue quccepranuu
OTpaKkaeT TeEMY UCCEPTAIHH:
1) OTpaxkaer;

2) HacTUYHO OTpa)aeT;

3) He orpaxaer

CoJieprkaHne OTpaXkaeT TeMy HacTOsIeH auccepranuu. IIpeacraBieHHbie IIaBbl U ee
pa3elibl, 3aKII0YEHUE, TT0JI0KEHUS U BBIBOJBI COTJIACYIOTCS M MOCBSIICHBI HCCIIE/IOBAHUIO
(dopMHpOBaHUs JETOHAIMOHHBIX IMOKPBITUH Ha OCHOBE KapOOCWIMIMJIA THTaHa B
3aBHCHMOCTH OT TEXHOJOTHYECKHX PEKUMOB HAIBUICHUs, a TaKXKe H3YUYCHHUIO BIIMSHUS
NOCTIEAYIONMX TEPMHYECKOH M HMITY/ILCHO-TUIA3MEHHOH 00paboOTOK Ha CTPYKTYpHO-
(hazoBbIe COCTOSIHHS X CBOMCTBA IIOKPHITHHA.

4.3. llenb U 3a/1a4¥ COOTBETCTBYIOT
TEMe JIUCCepTalMu:

1) cOOTBETCTBYIOT;

2) 4aCTUYHO COOTBETCTBYIOT;

3) HE COOTBETCTBYIOT

[lenb W 3a5au¥  NOJHOCTBIO COOTBETCTBYIOT ~TeMe JHCCepTalMu. 3ajauu
B3aHMOCBSI3aHb], 110CJIEI0BATE/IbHBI H HAMIPABICHBI ISl JOCTHKEHUS LIE/IA JUCCEPTALUH.

4.4 Bee paszenbl U MTOJOKEHUS

Bcee pa3zieyibl ¥ MOJIOKECHHUS AUCCEPTAUMU IOJTHOCTBIO B3aWMOCBSA3aHbI, UL 3alIMThI




JINCCEPTALIMH JIOTHUYECKH
B3aUMOCBSI3aHbI:

1) N0JIHOCTBIO B3aHMOCBSI3AHbI;
2) B3aUMOCBSI3b YaCTUYHAS;

3) B3aUMOCBSI3b OTCYTCTBYET

MOJIOKEHUI B pasjenax [peJCTaBICHbI AKCIIEPUMEHTANIbHBIE pe3y/ibTaThl. MeTombl
UCCIIE/I0BAaHuUs, TOJIOKEHHSI, BHIHOCUMbIE Ha 3alllUTY, PE3yJIbTaThl H BBIBO/IbI COTJIAaCOBAHbI
apyr ¢ gpyrom. Jluccepramus ImpeAcTaBiaseT M3 ceOA  3aKOHYEHHYIO  HAy4HO-
UCCIIE0BATEIbCKYIO  paboTy BCe TJIaBbl KOTOPOM HMMEIOT JIOTHYECKYIO  [EMOYKY
MTOBECTBOBAHUS.

4.5 IlpennoxeHHbIe aBTOPOM
HOBBIE PEIICHUS! (IPUHIHIIBL,
METO/Ibl) ApTYMEHTHPOBaHbI U
OIICHEHBI 110 CPABHEHHIO C
WU3BECTHBIMH PELICHUSMMU:

1) KpUTHYECKHUIT AHAJIH3 €CTh}
2) aHAJIM3 YaCTUYHBIN;

3) aHanmM3 mpeAcTaBiseT coOoi He
COOCTBEHHBIE MHEHUS, a IIUTATHI
JIPYTHUX aBTOPOB

Ha ocHOBe KpHUTHYECKOTO aHaJM3a pAHEE M3BECTHBIX pPEIICHHUH JHCCEPTAHTOM
ByiitkenoBbiM J[.B. mpesiokeHbl M apryMEHTHPOBaHbl COOCTBEHHbBIE —PHHIIMIIBI,
OTpaXkaroIlie CoJiepXKaHhe TUCCEPTAllMOHHOIO HCCJIENOBAHUs, IIOCTABJICHBI 3a/laudl |
METO/IbI OJIYYCHHUSI PE3YJIbTATOB ITOIO UCCIIEI0BAHHUS.

[Tpunnun
Hay4YHOHU
HOBH3HBI

5.1 Hayunble pe3yabTaThl U
[IOJIOYKEHHUS ABJISIFOTCS HOBBIMH ?
1) 0 IHOCTBHIO HOBBIE;

2) YaCTHYHO HOBBIC (HOBBIMH
sBIsAIOTCs 25-75%);5

3) He HOBBIE (HOBBIMU SIBJISIIOTCSA

MmeHee 25%)

Hayunble pe3ynabTartbl W IIOJOXEHHS UCCEPTAIMM SBISIOTCA HOBbIMH. [lpu
BBITOJTHCHUH JIUCCEPTAIMOHHON pabOThI BIIEPBBIE JE€TAIBHO:

1) paccMOTpeHBI  BO3MOXKHOCTH NPHMEHEHHS JI€TOHALMOHHOTO HAlbUICHHS VIS
NONyYeHHsT TOKpbITHH Ha ocHoBe kapOocwmuimiaa Ttutana (Ti;SiCy),  xoTopbiid
obecrieunBaeT HA3KYIO CTeleHb pasiioxeHns MAX-¢a3;

2) u3ydeHbl BIMSHUS MMITYJIbCHO-IUIA3MEHHOH 00paboTKM Ha CTPYKTypHO-(a3oBbie
COCTOSIHUST W CBOWCTBA  (TBEpPIOCTH M M3HOCOCTOMKOCTH)  JIETOHAIIMOHHBIX
KapOOCHIIMIIUAHBIX HOKPHITHH.

5.2 BbIBOJIBI iMiccepTaliiu
SIBJISTFOTCSI HOBBIMHU 7

1) mOJIHOCTHIO HOBBIE;

2) YaCTUYHO HOBbIE (HOBBIMHU
sBisitoTes 25-75%);

3) He HOBbIE (HOBBIMH SIBJISIIOTCS
menee 25%)

[TosyueHHBbIE aBTOPOM pE3YJIbTaThl U BBIBOJBI ABJIAIOTCA IOJHOCTHIO HOBBIMH,
[OCKOJIEKY OCHOBBIBAIOTCSI HAa HKCTIEPHMEHTAIBbHBIX MCCIEI0BaHHUSIX aBTOpPa JHCCEPTAIUH.
Pe3ybTaToM JIMCCEPTAMOHHON pabOThl SBJISCTCS HOBBI KOMOWHHPOBAHHBIA CIOCOO
HOJIy4eHHsT M3HOCOCTOUKOrO IOKPHITHA, BKJIFOUAIOMMA JETOHAMOHHOE HAINBUICHHC H
MOCJIEYIONTYIO 00paboTKy HMIYJIbCHO-I1a3MEHHBIM BO3JIEHCTBHEM.

5.3 Texuunueckue,
TEXHOJOITHYECKHUE, JKOHOMHYECKHE
WM yTIpaBJIEHYECKHE PEIICHUS
SBJISIIOTCS HOBBIMU H
000CHOBAHHBIMH:

1) HOJHOCTHIO HOBbIE;

ITonHOTa HOBH3HBI TEXHHUYECKHX H TEXHOJIOTHYECKHX PELICHAH MOITBEPXKIAECTCS.

Ha ocHOBe OIIGHKH BIMSHHUS OCHOBHBIX [ApaMETPOB PEXHMa JETOHAHOHHOTO
HaNBUIEHWs] Ha CTPYKTYpHO-(a30Bble COCTOSHMS UM CBOMCTBA TIOKDBLITHH  CliejiaH
00OCHOBAHHBIA BBIOOP pPANMOHAIBHOTO PeXMMa HaHECEHHsl MOKpwITHi. Ha ocHOBe
NOJIy4EHHBIX /JaHHBIX pa3paboTaH HOBBI KOMOMHHMPOBAHHBEIH CHOCOO  MOJIYYEHHS
U3HOCOCTOMKOTO MOKPBITHSA, BKIIOYAIOMIMH 1€TOHAIIMOHHOE HAIBUIEHUE M MOCIIEIYIOUIYIO




2) 4acTUYHO HOBbIE (HOBBIMU
aBisitorest 25-75%);

3) He HOBBIE (HOBBIMH SIBJISIFOTCS
MeHee 25%)

00paboOTKy HMMITYJILCHO-TIUIA3MEHHBIM BO3JICHCTBHEM M TIPE/UIOKEHO €€ TPUMEHCHHE B
KadyecTBe (PUHHUINHOW 0OpabOTKM Ul  JOMOJIHUTEILHOIO  IOBBIICHHS MEXaHMKO-
TPUOOIOTHUECKHX XaPAKTEPHCTHK TOBEPXHOCTHBIX CJIOEB MOKPBITHIH. PazpaboTaHHbIi
croco0 3allMIIEeH IaTEeHTOM Ha MOoJIe3HYI0 Mojienb «Crnocod moaydeHus H3HOCOCTOMKOIro
nokpbITUs (Ne6659 omy0. 12.11.2021r.).

OGocHoBaHHOCT | Bce 0OCHOBHBIE BBIBOIBI OOGOCHOBaHHOCTh M JIOCTOBEPHOCTH K&XKIOT0 pe3yJibTaTa (Hay4HOTO IOJIOKEHHUS)
b OCHOBHBIX OCHOBAHBI/HE OCHOBaHbI Ha HOATBEPXK/IAIOTCSI 00BEMOM M CTATHCTHKON SKCIIEPUMEHTAIbHBIX JaHHBIX, HX aHAIU30M,
BBIBOJIOB BECOMBIX C HaquOﬁ TOYKH 3pEHUS HY6HHKauI/IHMI/I PE3YJIbTATOB HCCHCI[OBaHI/Iﬁ B MCXKIYHAPOJHBIX HAYYHBIX H3JaHHUAX u
JI0Ka3aTebeTBAX NGO ocTaTouno | HOTYUeHHbIM natenTom PK.
XOpOI1IO 060CHOBaHbI (LIS BbIBOZBI  COMCKATENss XapaKTepU3yIOTCS BHYTPEHHHM E€IMHCTBOM M IOJHBIM
o - TBETCTBHEM IMOJIOKEHH UCCEepTalUH.
qualitative research u HanpaBiIeHHH S A o DTNy
3akmouenne, cHOpPMYJTMPOBAHHOE IO pe3yibTaraM pabOoThl, cOrjaacyercs ¢
MOJIFOTOBKH 10 HCKYCCTBY B
aKTyaJIbHOCTBIO M OCHOBHBIM COJICPJKAHHEM paOOThI, a TAKXKe SABJISETCS H3JI0OKCHHBIM B
ryMaHUTApHBIM HayKam) .
JIOTHYECKOM 1OCIIEI0BATEIbHOCTH BBIBOIOM.
OcHoBHBIE Heo0x0/11MM0 OTBETUTH Ha IMonoxenue Nel. ®opmupoBaHHe CTPYKTYpHO-()a30BOro cocraBa M CBOMCTB
TIOJIOXKECHHS, CJIE/IyIOIHE BOIPOCHI 110 KAK/IOMY | IOKPHITHI Ha OCHOBE KapOOCHJIMIIMJA THTaHa B 3aBHCHMOCTH OT TEXHOJIOTHYECKHX

BBIHOCHUMBIE Ha
3alIUTy

MOJIOKEHHIO B OT/IETIbHOCTH

7.1 Jloka3aHo Jid ojoxeHue?
1) 10Ka3aHO;

2) cKopee JI0Ka3aHo;

3) ckopee He JI0Ka3aHo;

4) He n0Ka3aHO

7.2 SIBnsietcs iU TPUBHAIBHBIM?
1) na;

napaMeTpoB  JETOHAIMOHHOTO  HambuleHusi.  [lonyyeHus TOKPBHITHH Ha  OCHOBE
KapOOCHJIMIIN/Ia THTaHA TIPH JICTOHAIMOHHOM HaNbUICHUH CO CIIEAYIONMMH [TapaMeTpaMu:
00BeM B3pHIBUATON cMecH Kuciopoj-aneTwieH 60 % c cootHomenueMm O,/CoH>=1,856,
qUcTaHIMs HanbuieHHs 50 M, oOecredumBaeT BbICOKYIO TBepaocTb (~1000HV) u
H3HOCOCTOMKOCTB 3a CUeT MHHMMAaJIbHOTO pasjoxkenus (azsl TizSiC, (conepxanue das 39
Bec.%). Ilpu yBenmuennn oObeMa 3amlONHEHHs JETOHAIMOHHOIO CTBOJIA B3pHIBYATOM
ra3oBoii cmecpio 10 70 % H3-3a BBICOKOTEMIIEPATypHOH yJapHOW BOJIHBI ITPOUCXOJHUT
paznoxenne Ti;SiC, (MAX-¢a3bl) 1 yMeHbIIEHHE €€ 00BbEMHOM JIOJIM B COCTABE TIOKPHITHI

2) Her 10 29 Bec.%.
7.3 SIBnsteTcs TM HOBBIM? 7.1 Jloka3aHo Jid MoJIO>KeHUe?
1) na; Jloka3zaHno;
2) HeT 7.2 SIBisietcsi 11 TPUBHAIBHBIM?
7.4 YpoBeHb Il IPUMEHECHMSL: Her;
1) y3kwuii; 7.3 SIBnsietcs i1 HOBBIM?
2) cpeHuii; Ma;
3) mupoxkui 7.4 YpoBeHb Ui IPUMEHEHHS:
7.5 Jloka3zaHo Ji1 B cTarbe? HIupoxwuii;
1) na; 7.5. JlokazaHo Jii B cTaTbe?
2) HeT Ha.
Pesynpratel  ony0iaKMKOBaHbl B KypHauaX, pekomenjgoBanubix KOKCOH, B




pelleH3upyeMOoM XKypHaiie, Bxo/siiieM B 6azbl Scopus 1 Web of Science:

1. Rakhadilov, B.; Buitkenov, D.; Sagdoldina, Z.; Seitov, B.; Kurbanbekov, S.;
Adilkanova, M. Structural Features and Tribological Properties of Detonation Gun Sprayed
Ti-Si—C Coating. Coatings 2021, 11, 141, (npouenmunv ¢ Scopus — 51%), (keapmup
xsncyprana ¢ Web of Science — Q2) (IF — 2.436)

2. Rakhadilov B.K., Buitkenov D.B., Tuyakbaev B.T., Sagdoldina Zh.B., Kenesbekov
A.B., Structure and properties of detonation coatings based on titanium carbosilicide, Key
Engineering Materials, 2019, 301-306. (npouenmunv 6 Scopus — 25%)

3. Buitkenov D.B. Rakhadilov B. K., Wieleba W., Kylyshkanov M.K., Yerbolatuly D.
Impact of the detonation gas spraying mode on the phase composition and adhesional
strength of Ti-Si-C coatings, Bulletin of the University of Karaganda-Physics, 2020, 1, 59-
64.

4.B.K. Rakhadilov, D.B. Buitkenov, Zh.B. Sagdoldina, M. Maulet, Obtained of
powder coatings by detonation spraying, Eurasian Journal of Physics and Functional
Materials, 2020, 4(3), 184-190.

Monoxenne Ne2. V3MeHeHHe CTPYKTYPhI M CBOMCTB JIETOHAIIMOHHBIX MOKPBHITHH Ha
OCHOBE KapOOCHJIMIIM/Ia TUTAHA B 3aBUCHMOCTH OT TeMIepaTryphbl Harpesa. B pesynbrare
TepMudeckoii 06paboTku mpu Temieparype 700-900 °C B Teuenue 1 4 B MOKPBHITHAX HA
OCHOBE KapOOCWJIMIMIA THTaHa HAOMIONAETCS CTPYKTYypHO-(a3oBoe IpeBpalleHHe ¢
He3HAYUTeNILHBIM yBenudenueM oobemuon o MAX-dassr (Ti;SiC,) u BbipaBHHBaHHE
MHKPOCTPYKTYphl MOKpbITHI. Tepmudeckas obpaborka mpu 800 °C B Teuenun 1 4
NPUBOJIUT K  YBEJIHMYEHHIO MHKPOTBEPAOCTH M M3HOCOCTOMKOCTH — MOKPBITHH
npubim3uTenbHoO B 2,0-2,5 pasa 10 CpaBHEHHIO ¢ 00pa3laMH /10 OTXKHUTA.

7.1 Jloka3aHO JI¥ MOJIOKEHUE?

Jloka3zano;

7.2 SIBnsieTcsi M TPUBUAIBHBIM?

Her;

7.3 SIBnsiercs i1 HOBBIM?

Ha;

7.4 YpoBeHb 111 IPUMEHEHMS

IIupoxwuii;

7.5. Jloka3aHO JId B CTaThe?

Ja.

Pesynpratsl  onybnmKoBaHbl B OKypHauax, pekomenjgosanHeix KOKCOH, B
pelieH3upyeMOoM JKypHaiie, BxozusiieM B 6a3br Scopus 1 Web of Science:

1. Rakhadilov, B.; Buitkenov, D.; Sagdoldina, Z.; Seitov, B.; Kurbanbekov, S.;




Adilkanova, M. Structural Features and Tribological Properties of Detonation Gun Sprayed
Ti-Si—C Coating. Coatings 2021, 11, 141, (npouenmunv 6 Scopus — 51%), (keapmu.b
scyprana ¢ Web of Science — Q2) (IF — 2.436)

2.Rakhadilov B.K., Maksakova O.V., Buitkenov D.B., Kylyshkanov MK,
Pogrebnjak A.D., Antypenko V.P., Konoplianchenko Ye.V., Structural-phase and tribo-
corrosion properties of composite Ti3SiCo/TiC MAX-phase coatings: an experimental
approach to strengthening by thermal annealing. Applied Physics A, 2022, 128(2), 1-11,
(npouenmunv 6 scopus — 55%), (keapmuns ncypnana 6 Web of Science — 03, IF 2.584)

3. Buitkenov D, Rakhadilov B, Erbolatuly D.,Sagdoldina Zh., Influence of Heat
Treatment on the Phase Composition and Microhardness of Coatings Based on
Ti3SiCy/TiC, Key Engineering Materials, 2020, Vol.839, P.137-143. (npouenmunv ¢
scopus — 25%)

4. B. Rakhadilov, D. Buitkenov, Zh. Sagdoldina, R. Kozhanova, M. Maulet and A.
Maulit, "Properties of Detonation Coatings After Thermal Annealing," 2020 IEEE 10th
International Conference Nanomaterials: Applications & Properties (NA17P), Sumy,
Ukraine, 2020, pp. 01TFC02-1-01TFC02-3.

5. Buitkenov Dastan, Rakhadilov Bauyrzhan, Erbolatuly Dosym, Sagdoldina Zhuldyz
«Reserach of the mechanic-tribological characteristics of Ti3SiCy/TiC coatings after
annealing», Eurasian Journal of Physics and Functional Materials, 2020, 4(1), 86-9

6. Buitkenov D., Rakhadilov B., Erbolatuly D., Sagdoldina Zh., Influence of
Structural-Phase Condition on the Mechanical-Tribological Properties of Ti;SiC, Coatings
Obtained by the Detonation Method, ISSN 0208-7774. TRIBOLOGIA 5/2019. P.25-32

Mosoxenne Ne3. OcoOeHHOCTH CTPYKTYPHO-(A30BbIX NPEBPALIEHHI € TOHAIIMOHHBIX
MOKPBITHII HA OCHOBE KapOOCHJIMIMIA THTAHA [P MMITYJIbCHO-TUIA3MEHHOH obpaboTke.
[lociie MMITYIBCHO-IIA3MEHHOH OOpaGOTKH IPH CIEAYIOIHMX pexumax: snexrpox W,
gactota 1,2 ', cKOpocTh HpoXoaa 5 MM/ceK, KOJHYECTBO INPOXOJOB I, JHCTAHIHMS
o6pabotku 50 mm, cozxepkanne MAX-(asel B cocraBe JICTOHALMOHHBIX MTOKPBITUI
yBenuuuBaeTcs TpumepHo B 1,7 pasa. OO6paGOTKa MOKPBHITHH NOTOKAMH HMITY/IbCHOM
UIa3MBl T103BOJISIET (pOPMHPOBATL MOAU(HIMAPOBAHHEI C10H ToMmMHOH 10 20 MKM.
MouduuupoBanie  CTPYKTYPHO-(DA30BOTO  COCTOSHHSL ~ [PHIIOBEPXHOCTHBIX  CIIOCB
KapOOCHITUIU/IHBIX TTOKPBITHH IPHBOUT K H3MEHEHHIO MX MEXaHHYECKHX XapaKTEPHUCTHK:
YBEJIMUEHHIO MHKPOTBEPJIOCTH TMOBepXHOCTH 10 1,8 pa3, yMeHbIIeHHIO Kod(pduimenta
cyxoro Tpenus 1,5-2,0 pa3a ¥ NOBBIIICHHIO H3HOCOCTOHKOCTH 00pa3IoB.

7.1 Jloka3aHo JH MOJIOKEHHE?

JlokazaHo;

7.2 SIBnsieTcs JiM TPUBHATILHBIM?




Her;
7.3 SIBnsiercs i HOBBIM?

Ma;

7.4 YpoBeHb JUIsl IPUMEHEHHUS:

HInpoxmuii;

7.5 JlokazaHo i1 B cTaThe?

Ja.

PesynbTaTel  onmyOnmKoBanbl B OKkypHamax, pexomenjosanHeix KOKCOH, B

pelLieH3UpyeEMOM JKypHalle, BXojsdmeM B 0aszpl Scopus u Web of Science u 3amumén
[ATEHTOM Ha MOJIE3HYIO MOJIEIIb:

1.Bauyrzhan Rakhadilov, Dastan Buitkenov, Zhanat Idrisheva, Manira
Zhamanbayeva , Sapargali Pazylbek Daryn Baizhan. Effect of Pulsed-Plasma Treatment on
the Structural-Phase Composition and Tribological Properties of Detonation Coatings
Based on Ti-Si-C. Coatings 2021, 11, 795. https://doi.org/10.3390/coatings11070795,
(npouenmunv ¢ scopus — 52%), (keapmuns scypuana ¢ Web of Science — Q2, IF 2.881)

2.B. K. Rakhadilov, D. B. Buitkenov, Adilkhanova M., Zh. B. Sagdoldina, Sh.R.
Kurbanbekov Influence of pulse plasma treatment on the phase composition and
microhardness of detonation coatings based on Ti-Si-C. Bulletin of the university of
Karaganda — Physics Ne 2(102)/2021

3.Paxamunos B.K., Byiitkenos JI.b., Komucheuenko O.B., Eckepmecos JIK.,
Toumbaen A.b. NmMnynscHO-IUTa3MEHHOE MO IUUITIPOBAHHE MOBEPXHOCTH
JICTOHAIMOHHBIX TOKpuITHH Ha ocHoBe Ti—Si—C, MexayHapoanas KoHdepeHius
«@u3nueckas Me3oMexaHukKa. MaTepuanbl ¢ MHOTOYPOBHEBOM — HEPapXHUCCKH
OPraHW30BaHHOM CTPYKTYPOM M MHTEIUIEKTyallbHbIE I[POHW3BOICTBEHHBIC TEXHOJIOTHHY,
Tomck, 2021, C. 263-262, DOI: 10.17223/978-5-907442-03-0-2021-164

4. MaTtent Ha mojesnyw moaeab Ne6659, 3assn. 03.08.21; ony6m. 12.11.21, brom.
Ne6659, Crioco6 mosmydeHus H3HOCOCTOMKOTO mMokpbitHs, Paxamunos b.K. Carponnuuna
JK.B., Keumsimkasno M K., Byiitkenos /I.b.

[TpunIUn
JIOCTOBEPHOCTH
JlocToBepHOCTH
FCTOYHUKOB U

8.1 Bribop MeTo10510ruH -
000CHOBaH MJIM METO/I0JIOTUS
JIOCTATOYHO MOAPOOHO OnHcaHa
1) na;

2) HeT

BuiOOp METOMOB W METOJMYECKHX II0JX00B 000CHOBaH. JlhccepraiuoHHOE
UCCIIEIOBAHKE OBUIO TNPOBEJCHO COUCKATEdeM C  HCIOJIb30BAHUEM  YHHKAIbHbBIX
000pYyI0BaHHH, TEXHONOTMYECKHX H AHAIMTHYECKHX METOJIOB, CEpPTH(HHIMPOBAHHBIX
pacueTHpIX mporpamm. BbiOpaHHas aBTOPOM METOIOJIOTHS KayeCTBEHHO W TMOAPOOHO
OTIHMCAaHa.




IpeIoCTaBIIsieM
ol nHpOpMALIMH

8.2 PesynbTarsl quccepTalluoOHHOM
paboOThI MOJIyUEHBI C
HCIIOJIb30BAaHHEM COBPEMEHHBIX
METOJI0B HAyYHBIX UCCIIC/IOBAHUIN U
METO/IMK 00paboTKH U
HUHTEPIPETAlUH JIAHHBIX C
MIPUMEHEHHEM KOMIIBIOTEPHBIX
TEXHOJIOTUH:

1) na;

2) HeT

BrisBlIeHHBIE B3aMMOCBSI3U U 3aKOHOMEPHOCTH, a TAKXKE CJ/ICJIaHHBIE TCOPCTHYCCKHUC
BbIBO/IbI, ITOJIHOCTBIO JIOKa3aHbl H MOATBCPIKACHDL SKCHCPUMCHTAIbHBIMH
HCCJICTOBAHHUSAMU.

8.3 Teoperuueckue BbIBODI,
MOJIEJIH, BBISIBJIEHHBIE B3aMMOCBSI3H
U 3aKOHOMEPHOCTH JI0Ka3aHbl U
MTOATBEPHK/IEHbI
9KCIIEPUMEHTAIBHBIM
uccieoBanueM (JUisl HarpaBJeHUH
IMOATOTOBKH I10 MEJaroruyeCcKuM
HayKaM pe3yJIbTaThl J0Ka3aHbl HA
OCHOBE I1€J]JarOri4ecKoro
IKCIIEPUMEHTA):

1) na;

2) HEeT

PaGoTa HOCHT JKCIIEPUMEHTAIBHBINA XapaKTep, MOATOMY BbISBJIEHHbBIE B3aUMOCBSI3U U
3aKOHOMEPHOCTH, a TAKXKE BBIBOJBI OOOCHOBAHbI M IOJTBEPKIACHBI SKCIIEPUMECHTAIbHBIMU
pesyiabTaTaMd ¥ HX CPaBHEHHEM C M3BECTHBIMH M3 JIMTEPATYPHBIX HCTOYHHUKOB,
JIOCTOBEPHBIMHU pe3yJIbTaTaMH, KOTOPHIM OHH HE IIPOTHBOPEYAT.

8.4 Baxxuble yTBEPKIACHHA
MO/ATBEPK/AEHbI/YACTUYHO
MOITBEPIKICHBI/HE 110ITBEPIKICHbI
CCBUIKaMH Ha aKTyaJIbHYIO H
JIOCTOBEPHYIO HAYUHYIO
JUTEPATYPY

Bakaple yTBEp)KICHUS MOATBEPXK/ICHbl CCHUIKAMH Ha LMTUPYEMYIO JIHTEparTypy.
ITorydeHHbIE Pe3y/IbTaThl AHATM3UPYIOTCSI B CPABHEHUH C M3BECTHBIMH ONYOJIMKOBAHHBIMU
JIAaHHBIMU.

8.5 Hcnosib30BaHHbIE HCTOUYHUKHA
JIATEPATYPBI JOCTATOYHbI/HE
JIOCTATOYHEI ISl JIUTEPATYPHOTO
o030pa

CIHUCOK JIMTEPaTYPHBIX HCTOUHMKOB B JICCEPTALMOHHOM paboTe HacuuThiBaeT 224
HAYYHBIX M AaKTyaJIbHBIX HMCTOYHHMKOB, KOTOPBHIX BIOJIHE JIOCTATOYHO JUIsl TPOBEICHMs
aHAJTUTHYECKOTO JIMTEPATYPHOT0O 0030pa 110 TeMe JUCCEPTAILHU

[ TpuHimn
MPaKTUYECKON
LIEHHOCTH

9.1 Jluccepranust umeer
TEOpETHYECKOE 3HAUCHHUE!
1) na;

2) HeT

Jluccepraisi KIMEET TEOPETHYECKOE 3HAUYEHHE, NTOCKOJIBKY MOJyYCHHbBIC Pe3yIbTaThl
nafoT Oosee IIyOOKOE NOHMMAHHE IPOIECCOB, MPOUCXOJAIINX IPH (POPMUPOBAHUH
NOKPHITHI Ha OCHOBE KapOOCHIMI[MAA THTaHA METOJOM JIETOHAIIMOHHOTO HAmNbUICHMS, a
TAKKE MPOLECCOB, MPOUCXOINUX IPH  MOIMGHIMPOBAHUM TIOKPBITHH HAa OCHOBE




KapOOCHIIMIA/Ia TUTAHA METO/IOM MMITyJIbCHO-TLIA3MEHHOH 00paboTKH.

9.2 Jlucceprauus UIMeET JluccepranmonHasi padoTa MMEET NPAKTHYECKOE 3HAYCHHE W CYLICCTBYET BBICOKas
NPaKTUYECKOEe 3HaYECHUE U BEPOSATHOCTH MPUMECHEHHMSI MTOJYYEHHBIX PE3yJIbTaTOB Ha MPAKTHKE /Ui TOBBIILICHUS CPOKa
CYLIECTBYET BBICOKAsi BEPOSTHOCTh | CIYXKOBI CTlIbHBIX JIETAlCH, B YaCTHOCTH nerajgeii moyBooOpadaThIBAIOIIUX MAallUH,
MIPUMEHEHHSI TTOJTyYEHHbIX paboTaroIKX B YCIOBHAX a0Pa3HBHOIO H3HOCA U CYXOTO TPCHHSL.

pe3yIbTaTOB HA IPAKTHKE:

1) na;

2) HEeT

9.3 Ilpeoxkenus i IPaKTUKH CreneHb HOBHM3HBI IPAKTUYECKUX PEKOMEHJALMH M NPEMIOKCHHH TOCTAaTOYHO
SIBJIIFOTCS HOBBIMHU? BbIcOKast. [Tpenoxkenus st IPaKTUKHU ABJIAIOTCS ITOJHOCTHIO HOBBIMH.

1) N0JIHOCTBIO HOBDIE;

2) YaCTUYHO HOBbIE (HOBBIMH
sisitoTes 25-75%);

3) He HOBBIE (HOBBIMH SIBJISAIOTCS
menee 25%)

10. | KauectBoO KauecTBO akajieMH4eCcKoro Jlvccepranuss HampcaHa T'PAMOTHBIM HAy4YHO-TEXHHYECKHUM  SI3BIKOM, JOCTYITHBIM
HAITUCAHHUS U IHCHMa: CTHJIEM, YMTaercs JIerko. B 1menoM aumccepTainidoHHass paboTa HOCHT 3aKOHYEHHBIA
odopmenus 1) BbICOKOE; HCCIIENI0BATEILCKHM XapaKTep, a pe3yJIbTaThl ABJIAIOTCS JOCTOBEPHBIMHU.

2) cpenHee;

3) HUKE CPEJHETO;
4) Hu3Koe€.

B nenom, mucceprannonnas pabora Byitkenoa JI.b. «CTpykTypHO-()a3oBbie COCTOSIHHSL M CBOMCTBA J€TOHALMOHHBIX MOKPBITUH Ha OCHOBE
KapOOCUIIMIIM/IA THTAHA JI0 | [I0C/Ie HMITYJIbCHO-TIIa3MEHHOM 06pabOTKH» BBINOJIHEHA HA BBICOKOM HAy4YHOM YPOBHE, NIPE/ICTABISET c000ii 3aKOHUECHHYIO
CAMOCTOSTEILHYIO HAYJHO-HCCIIEIOBATEBCKYIO PaboTy, 10 COACPIKAHMIO H OGOPMIICHHIO COOTBETCTBYET TPeOOBAHUSM, IIPebsBIIsieMbIM KoMHTETOM 110
obecreuennio KadectBa B chepe obpaszopanus m Haykn MOH PK x PhD jmcceprammsm, a ee aBrop byiitkenos Jlactan bojaTyibl HECOMHEHHO
3acITy’KUBaeT MPUCYKIeHus cTeneHn Joktopa duinocopun (PhD) no cnemmansaoctn 6D060400 — « Duzukay.

O¢unmanbHbIA PELCH3EHT:
JIOKTOp TEXHHUYECKHX HayK, Ipodeccop, )
JIMPEKTOP MPOU3BOJICTBEHHOIO BHE/IPEHYECKOT0 KOMIUIEKCA PUKIIATHBIX / )
uccienoanmii u pazpaborok ®I'BOY BO «Aunraiickuii rocy1apcTBEHHbIH ; A, A
o z 9)/] -~ A.A. CUTHUKOB

texuudeckuii yaupepcuteT umenn U.U. Ilonsynosa» ST ‘
",’ Bdor  "<2‘?~"42"/» Cf e lr Q2 2022 r.

<5

[Moanuchy CuTHHKOBa AJileKcaHapa AHApeeBHYA yI0CTOBEPSIO.
Vuenslit cexperaps Y4enoro coseta Antl TV,

KaHIu1aT GUII0IOTHYEeCKUX HAYK, JOLEHT T.A.T'onoBuHa




