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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka TexHOoJIoTii i ociisKeHHs BIacTUBOCTEN HaHOMOAU(IKOBAaHUX (PTOPOIIACTOBUX IIOKPUTTIB IJ1s1 leTasel

IIPOMUCJIOBUX Hi,[[HpPIeMCTB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technology and research of properties of nanomodified fluoroplastic coatings for parts of

industrial enterprises

Pedepar yKpaiHCBKOIO:

OO6’exT mocimyKeHHsT — HaHOMOAM(iKoBaHi (PTOPOIIACTOBI MOKPUTTS 3 BUCOKOIO aITe€3i€l0 10 MeTaeBOi OBEPXHi
Ta MiJIBUILIEHOIO 3HOCOCTIMKICTIO 30BHILIHBOTrO Mapy. MeTa po60TU — CTBOPEHHS I'PYHTYBAJILHOIO IIAPY 3 BUCOKOIO
ajnresi€lo 10 MOBEPXHi, BiATIPaLIoBaHHS T€XHOJIOTII HAHECEHHS €J1IeKTPOOCaKEHHSIM HAaHOMOIN(PIKOBAaHUX
(dTOpONIACTOBUX IIOKPUTTIB Ha OCHOBI ¢proprnoniMepy O-30I1 3 minBULIIEHOI0 3HOCOCTIHMKICTIO i OCTIIPKEHHS iX
BJIACTUBOCTEeN. MeTonu nocimpKeHHs — JOCTiIpKeHHs aresii i CTIKOCTi 10 MOUKOIKEHHS HIKPsOaHHIM
HaHOMOAU(DIKOBAHUX PTOPONIIACTOBUX MOKPUTTIB BUKOHYBanu 1o ASTM D 2197 «MeTon, BuU3HaueHHS aaresii
OpraHiuHMX [TOKPUTTIB 3 LOIIOMOTOIO WKPs6aHHS» 3 3acTocyBaHHAM npuiagsy NOVOTEST I1-M. JocimkeHHs Ha
CTHPaHHS (PTOPOIJIACTOBUX IIOKPUTTIB BUKOHYBAJIU 3 JOTIOMOTOI0 ITPUJaAy [ijisl BUIIpOOYBaHHS MaTepiasiB Ha
cTifikicTb mo ctupanHsa JVIT-M 00.000 I1C. BctanoBseHo, 1110 1715 NifgBUlleHHs aaresii ¢ToponaacToBOro MOKPUTTS
IO METaJIEBO] MOBEPXHI HEOOXiIHO CTBOPIOBATY I'PYHTYBJIBHMI MIAP [0 CKJIALY SIKOTO BXOASTh IPOMOTOPH afresii:
rpadir C-1 - 25 mac.%, BUCOKOIMCIIEpCHUI aMiHOOpraHOKpeMHe3eM Ha OCHOBI aepocuity — 3 Mac. %. JJocmimKeHHs
Ha CTIMKIiCTb 0 CTUPaHHS PO3P0O06JIeHMX (PTOPOIIACTOBUX ITOKPUTTIB I10Ka3asy, 110 IIPYU BBEAEHHI 10 CKIIany
30BHIIIHBOTO 1Iapy TPULIAPOBOTrO (PTOPOITIACTOBOTO MOKPUTTS Ha ocHOBI ®P-30I1 17 mac. % rpadiry C-1+ 1 mac. %
aMiHOOpPraHOKpPEMHE3EeMY Ha OCHOBI aepocuiy + 2 mac. % ZrO2 +3 % Y2 O3 (500) °C a6o 2 mac. % ZrO2 +3 % Y203
(700 °C) abo 2 mac. % amop@dHOTro rifpoKCuay LUPKOHII0, IErOBAHOTO i0HAMU iTpilo (KiNBKICTb iTPilo B IepepaxyHKy
Ha oKcuau ckianae 3 moib %): Zr(Y)O(OH)2 abpa3nBOCTiiiKiCTh TOKPUTTS 3pocTae BignosigHo y 1,38, 1,5711,83
pasiB. Po3po6JieHa TEXHOJIOTIS €JIEKTPOCTAaTUYHOI'O HAHECEHHSI HAHOMOIU(IKOBAHOTO (PTOPOIJIACTOBOIO IOKPUTTS
Ha MeTaJieBy [TI0BEPXHIO: IEPIINI I'PYHTYBaJIbHUIA Map HEOOXiTHO HAHOCUTHU IIPY HAIIPYKEHOCTI

€JIEKTPOCTAaTUYHOrO 11018 B 50 KB, a 71711 HACTYIMHUX 1apiB HANPYKEHICTh 36iybiryBaT 10 60-70 KB

Pedepar aHIJIiHCBKOIO:

The research object is nanomodified fluoroplastic coatings with high adhesion to the metal surface and increased
wear resistance of the outer layer. The work aims to create a priming layer with high adhesion to the surface and
develop the electrodeposition application of nanomodified fluoroplastic coatings based on F-30P fluoropolymer
with increased wear resistance and study their properties. Research methods - the study of adhesion and
resistance to scratching damage of nanomodified fluoroplastic coatings was performed according to ASTM D 2197,
"Method for determining adhesion of organic coatings by scraping," using the NOVOTEST LI1-M device. Research
on the abrasion of fluoroplastic coatings was carried out using the device for testing materials for resistance to
abrasion DIT-M 00.000 PS. It was established that it is necessary to create a primer layer to increase the adhesion
of the fluoroplastic coating to the metal surface, which includes adhesion promoters: graphite C-1 - 25 wt.%, highly
dispersed aminoorganosilica based on aerosol - 3 wt. %. Studies on abrasion resistance of the developed
fluoroplastic coatings showed that when the outer layer of a three-layer fluoroplastic coating based on F-30P was
added to the composition, 17 wt. % graphite C-1+ 1 wt. % aminoorganosilica based on Aerosil + 2 wt. % ZrO2 +3 %
Y2 03 (500) °C or 2 wt. % ZrO2 +3 % Y203 (700 °C) or 2 wt. % of amorphous zirconium hydroxide doped with
yttrium ions (the amount of yttrium in terms of oxides is 3 mol %): Zr(Y)O(OH)2 the abrasion resistance of the
coating increases by 1.38, 1.57 and 1.83 times, respectively. The technology of electrostatic application of a
nanomodified fluoroplastic coating on a metal surface has been developed: the first primer layer must be applied at



an electrostatic field strength of 50 kV, and for subsequent layers, the strength should be increased to 60-70 kV
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: TexHOIOTiS €JIEKTPOCTATUIHOTO HAHECEHHS HAHOMOIM(IKOBAHOTO

CpTOpOl'I]IaCTOBOFO INOKPUTTA Ha METAJIEBY ITOBEPXHIO

Ha3zpa HTII aHri#icbKo0: Technology of electrostatic application of nanomodified fluoroplastic coating on a

metal surface

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi Pe3yabTaTH: TexHoorii, MeToau, Teopii
l'asy3s 3acTocyBaHHS: 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6siena TexHosiorist onepenHboi MmigroToBK1 MeTaieBoi OBEPXHI i TeMIepaTypHO-4acoBi
PEXMMU HaHECEHHS 6araTouapoBoro (pTopoIIacTOBOro NOKPUTTSL. BCTaHOBJIEHO, 1110 BBEI,EHHS
HaHOMOAM(DIKATOPIiB OKCUAIB i riIPOKCHIIB IUPKOHIIO CIIpUsiE iIHTEHCMBHOMY CTPYKTYPYBAaHHIO MAaTPHILi, OCKIJIbKA
HAaHOYAaCTUHKY MOXYTb CTBOPIOBATH aHCaMOJIi 32 TUTIOM KJIacTepiB. B pe3ysibTaTi CTBOPIOETHCSI apMOBaHa
IoJliMEPHA CUCTEMA, 1O BiPi3HSETHCS MiJBULIEHUMU MIlJHICHUMMU i TPUOOTEXHIYHUMU XapaKTEPUCTUKAMMU.
Po3pob6ieHi GTOpONnIacToBi HAHOIIOKPUTTSI MAIOTh HU3bKUI KOeillieHT TepTs, CTiliKi 0 aGpa3uBHOrO 3HOLIYBAHHSI
Ta yJapiB, CIPUSIOTH BiIBEIE€HHIO TENJIOTH Y€PE3 METAJIEBY [IOBEPXHIO, CYTTEBO 3MEHIIYIOTh TEMJIOBY HAIIPY>KEHICTh
By3Jla TEPTA i, KpiMm Toro, 3abe3nedyroTh 6isbll HaZiliHy poOOTY IIPU HU3BKUX TeMmIlepaTypax. [1y1iBka 1iboro
IIOKPUTTS, 110 YTBOPIOETHCS HA [IOBEPXHI METaly, JIiKBiOBYE Ae(EKTH CTPYKTYPH Ta 30i/blIye YIiIbHEHHS JeTajei
i 3HI>Kye Bibpallilo nap TepTs. 3arpornoHoBaHi GTOPNOTiMEPHI TIOKPUTTS JAOTh MOXKJIUBICTb IPOJOBKUTH TEPMIH
eKCIUlyaTallii TeXHOJIOTiYHOro 06J1alHaHHS, 3aMiHUTHU HEP>KaBilouy CTajlb i KOJIbOPOBi MeTAaJIM Ha BYIJIELE€BY CTaJlb,
BapTICTb 4KOi 3HaYHO MeHIa. [1py IbOMY NiABUILYETHCS SIKICTh IPOAYKLii, pEHTA0€/IbHICTh BUPOOHULITBA Ta
301/IbIIY€EThCSI TEPMiH BUKOPUCTAHHS TEXHOJIOTIYHOTO iHBEHTAPIO Ta OCHaleHHs. PTOpPONIaCTOBI MOKPUTTS
VHIKaJIbHi 32 CBOIMHU BJIaCTUBOCTSIMH, OCOGJIMBO 32 XiMiYHOIO CTiMKiCTIO, BOHU CTilKi MPaKTUYHO [10 BCiX XiMiYHUX
pevyoBuH. OCKiZIbKM MacoBe BUiJIEeHHSI OTPYHHUX PEYOBUH Te(pIOHOM [IOUNHAETHCS IIPU TeMIlepaTypax noHazn 450
°C, To gerari i3 PTOpONIaCTOBUMU IIOKPUTTSIMU BBRXKAIOTHCS 6€3MI€YHMMU, OCKIJIbKYA ITPY HOPMaJIbHIN eKCIIyaTalii
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