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AHOTALIS

Bosommna JI.B. ITligBuiieHHsT 3HOCOCTIMKOCTI MACHISHUX IIECTEPEHHUX
HACOCIB TPaKTOPHUX IU3EIbHUX ABUTYHIB — KBamidikauiiiHa HaykoBa mpams Ha
paBax pyKOITUCY.

Hucepraiiist Ha 3100yTTS HAYKOBOT'O CTYNEHS KaHAMIaTa TEXHIYHUX HAYK 3a
cremianbHicTIO 05.02.01 «Martepiano3znasctBo» (132 Marepiaio3HaBCTBO) —
YKpaiHChbKUN JCpKABHUM YHIBEPCUTET 3aI3HUYHOTO TPAHCIIOPTY, MiHICTEPCTBO
OCBITH 1 Hayku YKpainu, Xapkis, 2021.

Y  nucepraili BUPINIEHO HAYKOBE 3aBJaHHS OO0  MiJABUIICHHS
3HOCOCTIMKOCTI Ta Mpalle3/aTHOCTI JieTajle MaclsSHOrO MIECTEPEHHOr0 HAcoCy
JIBUTYHIB BHYTPIIITHBOTO 3TOPSIHHS 32 PAaXyHOK pPO3POOJIEHHS 1HHOBAIIMHOT
TEXHOJIOT1i (pOopMyBaHHsI 0araTolIapoBOr0 MOKPUTTS B OJHOMY TEXHOJOTIUHOMY
[UKJTI.

Metow aucepTalifHOrO JOCHIKEHHS € TMIJIBUIIEHHS EKCIUTyaTalliiiHuX
BJIACTUBOCTEHN JeTajeil MaclsIHUX NIECTEPEHHUX HACOCIB 32 PaXyHOK PO3POOKH
crioco0y HaHECEHHSI MOKPUTTSI 3 33JAHMMH BIACTUBOCTSIMH.

3aBaHHs JOCHTIPKEHHsS: Ha OCHOBI JIITEpaTypHUX JiKepen iHdopmalli,
OTJISIy TIATCHTIB 1 aBTOPCHKUX CBIJONTB MPOBECTH aHAII3 €(EKTHBHUX METO/IIB
HAHECEHHS TIOKPHUTTIB, SIKI BUKOPUCTOBYIOTH I MOKPAIICHHS TPUOOTEXHIYHUX
BJIACTUBOCTEN BUPOOIB; MPOBECTH aHali3 MEXaHI3MYy 3HOCY, MOIIKOKEHHS
MaTepiany JeTajned MaclsSHHMX IIeCTEePEHHUX HAacOoCiB MNpH iX eKCIUTyaTallli;
po3pobuTH Ccrocid HaHEeCEeHHS TMOKPUTTIB Ha JETalll MacisSHOTO IIECTEPEHHOTO
Hacocy, 10 3a0e3MeyuTh 3aJaHy Mpale3aaTHICTh 1 3HOCOCTIMKICTh; BU3HAYUTH
0CcOOJMBOCTI (pOpMYBaHHS OKCHJICTOBAHMX IIOKPUTTIB 1 OI[IHUTH iX BIUIMB Ha
CTPYKTYPY 1 3HOCOCTINKICTh; BUSHAUYUTH PAIIOHAIIbHI MMapaMeTPH TEXHOJIOTTYHOTO
MpOLIECYy OKCUJIETYBaHHS, a caM€ Yac BUTPUMKHU, KOHIICHTPAI[II0 HACHUYIOUOTO
CepeloBUIlla 1 TeMIepaTrypy, ski 3a0e3medarb MiJABUIICHHS 3HOCOCTIMKOCTI
JeTaneil MaciasHOTO IIECTEPEHHOTO HAacoCy; BHU3HAYMTH BIUIUB TEXHOJOTIYHUX

mapaMeTpiB  OKCWJIETYBaHHS Ha  eKCIUTyaTalliiHl  BJIAcTHBOCTI, a came



3HOCOCTIMKICTh Ta Mpale3laTHICTh;, MPOBECTU €KCIUIyaTaliiHl BHUIIPOOYBaHHSI
TEXHOJIOTIYHOTO TPOIECYy OKCHUJIETYBaHHS 1 OIHUTH MOro EeKOHOMIYHY
e(DEeKTUBHICTb.

O0’exT poCHKEHHS - mpouec (GOpMyBaHHS MOKPUTTIB 3 3aJaHUMU
EKCILTyaTal[iiHUMHU BIACTUBOCTSIMHU.

[IpeaMer MOCIIKEHHS - MIABUIIEHHS 3HOCOCTIHKOCTI JieTajied MaciIsTHOTO
IIECTEPEHHOI'0 HACOCY JBUTYHIB BHYTPIILIHBOTO 3rOPSIHHS.

Y BcTymi OOIpYHTOBAaHO aKTyaJdbHICTH TEMH, CHOPMYIHLOBAHO METy Ta
3aBAaHHS  JIOCHIDKEHHS, BHU3HAUCHI OO0’€KT Ta TpeaMeT JOCTiIHKeHHS,
BIJOOpPa)KEHO HAyKOBY HOBHU3HY Ta TMpPaKTUYHY IIHHICTb, HaJaHO 3arajbHy
XapaKTEPUCTUKY POOOTH.

[lepmmii  po3din TPHUCBAYEHO aHANIZy YMOB pOOOTH  MACSHOTO
IIECTEPEHHOI0  HAcoCy JIBUTYHIB  BHYTPIIIHBOTO  3TOPSIHHSA, BHUKOHAHHM
aHATITUYHHUM OTJISAJl CTAaHy MUTaHHS 1 OOTPYHTOBAHO BUOIP HAMIPSIMKY JOCIIKEHb.

Po3rasiHyTo OCHOBHI HEJOJIIKM Ta NEpeBard MPOINOHOBAHMX TEXHIYHUX
pillieHs 1 BUOpaHO HAWOIIBII pallioHATLHUNA Ta HAYKOBO OOTPYHTOBAaHUN METOJ
HAHECEHHS  TIOKPUTTIB, SKUM  JIO3BOJIUTH  MIJIBUIIUTA  TPUOOTEXHIUHI
XapaKTepUCTUKU Tap TepTs Ta 30UIBIIUTH PECypc MAacisSHOTO IIECTEPEHHOrO
Hacocy. OOTpyHTOBaHO, 1110 HAMOUIBIT BIJMOBIAE TOCTABICHUM 3aBJaHHSIM METO]]
HAHECEHHS 3HOCOCTIMKOTO MIapy 3 BOJHHUX PO3YMHIB COJEH, SKHM JO3BOJISIE
M1IBUIIUTH 3HOCOCTINKICTh, MPUMPALIbOBYBAHICTh JIeTaJIel, 3SMEHITUTH KOE(DIIIEHT
TEPTSsl, MOKPAIUTH aJre31t0 MOKPUTTS.

Y npyroMy po3iini BUKOHAHWM aHaji3 BJIACTUBOCTEM MarepialiB, sKi
BUKOPHUCTOBYIOTHCS /Il BUTOTOBIICHHS JI€Tajlel MacIsHUX IIECTEPEHHUX HACOCIB.
Po3pobiiena mporpama eKcriepuMeHTaNbHUX JOCIIKEHb Ta CHCTEMHUM MIIX1A 0
BUOOpY TEXHOJOTIi HAHECEHHS MOKPHUTTIB Ha JAeTallli MAacClISHUX IIECTEPEHHHUX
HacociB. Bukonana po3poOka cmoco0y HaHeCeHHS MOKpUTTA. OmurcaHo
oOJafHaHHs, K€ 3aCTOCOBYBAJIOCS JJIsi €KCIIEPUMEHTIB, Ta ONTUMAJIbHI METOUKU

JTIOCIIIIKEHD.
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Y TperboMy poO3AUTl MPEACTABICHI PE3yJIbTaTH PO3POOKH TEOPETHUYHUX
OCHOB YJOCKOHAQJIICHHS METOJy HAaHECEHHs TMOKpUTTA. Ha oOCHOBI aHamizy
JITepaTypHUX JKepesl OOpaHO XIMIUHI €JIEMEHTH, SIKi HaWOIIbII TO3UTHBHO
BIUTMBAIOTh HA MIJBUIICHHS EKCIUTyaTallliHUX BIIACTUBOCTEH TMap TepTH,
OOIPYHTOBAHO YTBOPEHHSI IIOKPUTTSI 3 33JAHUMH BIIACTHBOCTSMH.

BceraHoBieHO, 1110 OCHOBHHMMH NapaMmeTpaMH TEXHOJIOITYHOIO IPOLECY
HAHECCHHSI TOKPUTTIB 13 BOJHOTO PO3YMHY COJIEH € TeMiieparypa oOpoOKU
JeTaNe, KOHIICHTpAIisl COJi y BOJAHOMY PO3YMHI Ta 4Yac BUTPUMKU B
HACHMYYIOUOMY cepenoBumi. Bin nux mnapamerpiB 3alexuTh (QOpMyBaHHS
MOBEPXHEBOIO I1aPY, a TAKOX HOro TPUOOTEXHIYH1 BIACTUBOCTI.

[IpencraBieni pe3yabTaTd ONTUMIZAIII MapaMeTPiB  TEXHOJOTTYHOTO
mporecy, IO JO3BOJWJIO  BH3HAYUTH  Jiala30H  3HAuY€Hb  IapaMeTpiB
TEXHOJIOTTYHOTO TPOIIECY, 32 PAXYHOK 3MIHU SIKUX MOKIIMBO JIOCSTTH HaWKparux
eKCIUTyaTalliiHuX Ta TPUOOTEXHIYHMX BIIACTUBOCTEW, a caMe YTBOPEHHS
ONTUMAJIbHOI TOBIIMHU TMOKPHUTTS, MiHIMAJIBHUX 3HAY€Hb 3HOCY, ONTHMAaJIHHOTO
yacy NPHUPOOITKH, BUTPUMKHA MAaKCHMAJILHOTO HABAaHTAXEHHS JI0 YTBOPEHHS
3anupiB. [lpeacrtaBieHi pe3ynbTatud MeTanorpadiuHuX AOCTIIHKEHb YTBOPEHUX
MOKPUTTIB.

Y  deTBepTOMY  PO3AUTI  MPEACTABICHO  PE3yJbTaTH  JTOCHIKEHb
BJIACTUBOCTEH MOKPUTTS, YTBOPEHOTO 32 HOBOK TEXHOJIOTIEO, B J1aOOPaTOPHUX
ymoBax. [IpoBefeHuli anani3 BIUIMBY OJIEpKAHUX B PE3YNbTaTi 0OPOOKH MOKPUTTIB
Ha 3HOC, 33JIUPOCTIMKICTh, Yac MPUPOOITKH, KOEPIIIEHT TepTsA. 3a pe3ysibTaTaMu
7ab0paTOpHUX JOCHIKEHb BHOpaHI ONTHUMAaJbHI TMapaMeTpU TEXHOJOTIYHOTO
npoiiecy ¢hopMyBaHHS MOKPUTTIB 3a BIUTUBOM Ha TPUOOTEXHIUHI BIACTUBOCTI Map
TepTS.

[I’sTril po3[ia OMPUCBSYEHO BUCBITIECHHIO PE3YibTATIB EKCIUTyaTalliHuX
ICTIMTIB MACIISTHUX IIECTEPEHHUX HACOCIB MIC/Is HaHECEHHS MOKpUTTS. [IpoBemeno
TEXHIKO-€KOHOMIUHE OOIPYHTYBaHHS 3alIPOINIOHOBAHOIO TEXHOJOTIYHOIO MPOLECY
(bopMyBaHHS TOKPUTTIB 3 3aJaHMMU BJIACTUBOCTSIMHU Ha JACTAIAX MACISIHOIO

IIECTEPEHHOI'0 HACOCY JIBUTYHIB BHYTPIIIHHOTO 3TOPaHHS.



Brnepie: po3po0seHO 1HHOBAIIHHUN TEXHOJOITYHUN Ipouec (GOopMyBaHHS
MOKPUTTIB 3 BHUKOPHUCTAHHAM BOJHOTO PO3UMHY aitoMoxpomdocdaTHoro
3B’SI3yIOYOTr0, 110 JO3BOJUTH MiABUIIUTH 3HOCOCTIMKICTH TAp TEPTS; BU3HAYEHO
3aJIeKHICTh MK BEJIMUYMHOIO 3HOCY 1 TEXHOJIOTITYHUMH MapaMEeTpaMy HAaHECCHHS
MOKPHUTTIB HA YaBYHHUX Ta CTAJEBHUX JICTASIX: TEMIIEPATypOI0, YaCOM BUTPUMKH 1
KOHIICHTPAIIIEI0 PO3YMHY; BHU3HAYCHO 3aJIe)KHICTh BIUIMBY TEXHOJIOTTUYHHUX
napaMeTpiB Ha TOBUIMHY TOKPHUTTS; PO3POOJIEHO KOMIUIEKCHY TEXHOJIOTIIO
olHOYacHOTO (opmyBaHHSI 0araTomapoBOTO TMOKPUTTSA, IO Oa3yeThCs Ha
MOCIIJOBHOMY (DOpMyBaHHI TMEPEXiTHOTO IIapy MOKPHUTTS 3 PI3HUM CTYNEHEM
JIETOBAHOCTI HA CTAJIEBUX Ta YaBYHHUX JIETAJSIX MACJSIHOTO IIECTEPEHHOTO HAcoCy
JIBUTYHIB BHYTPIIIIHBOT'O 3TOPSIHHS.

VY 10CKOHANEHO: TEXHOJOTTYHUN MPOIEC BUTOTOBJICHHS JleTaneld MacisHOro
IIECTEPEHHOI0  HACOCYy JIBUTYHIB BHYTPIIIHBOTO 3TOPSHHSA 33 PaxyHOK
po3po0JIeHOT  IHHOBAIIMHOI ~ TEXHOJIOTIi, 10  3a0e3Me4YuTh  MiJBUIICHHS
3HOCOCTIMKOCTI Map TepTd MACIIHUX NIECTEPEHHUX HACOCIB Ta iX Mpale3AaTHOCTI.

Ha ocHOBI TeOpeTMYHUX 1 EKCIEPUMEHTAIbHHUX JOCHIKEHb PO3po0JIeHa
TEXHOJIOT1sl HAHECEHHS MOKPHUTTIB, KA CKJIAJA€ThCSA 3 OKCUIIETYBaHHS Y BOJTHOMY
pO34nHi amoMoxpoMpochaTHOTO  3B’S3yHOYOTO  JeTalied  MAacisHOTO
[IECTEPEHHOT0 HAcOCy JABUTYHIB BHYTPIIIHHOTO 3TOPSHHS, WIO 3a0e3medye
I1JIBUIIIEHHS 3HOCOCTIMKOCTI Ta Mpare3aTHOCTI:

- BHU3HAUEHI palllOHaJbHI MapamMeTpu po3poOJEHOT TEXHOJOTIi, 30KpemMa
TEMIIEpATypy HarpiBy JeTajeil, KOHIIEHTPAIlil0 HACUIYIOYOTo CepEeOBUIIA Ta Yacy
BUTPUMKH Y I[bOMY CEPETOBUIIII;

- IPOBEJICHO EKCIUTyaTalliH1 BUTPOOYBaHHs, SIK1 JOBEJH, 1110 BUKOPUCTAHHSA
HOBOI TEXHOJIOTli HAHECEHHS NOKPUTTIB Ha JeTall MAacisHUX I[IeCTepeHHUX
HacoCiB 3a0e3Mmeuye ixX mpare3IaTHICTh MPOTATOM YChOTO MIPKPEMOHTHOTO TIEP10Ty
JIBUTYHA,

- pe3yJbTaTH eKCIUTyaTallliHUX BUIIPOOYBaHb JIOBENH, 110 3HOCOCTIHKICTH
neTanei 3 MOKPUTTSAM MEPEeBUIILY€e Maiixke B 2,5 - 3 pa3u 3HOCOCTIMKICTD JIeTallel 3a

CTapOI0 TEXHOJIOTIEHO.
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3a TeMoro aMcepralii omyOIiKOBaHO 22 HayKOBHX Ipall, B TOMYy 4ucii: 6
cTarel y (axoBHX HAyKOBHUX BHAAHHAX YKpaiHM; | cTaTTs 10 BKIIOYEHA [0
MDKHApOJHUX HaykoMeTpuuHux 0a3, a came SCOPUS, 11 nmpaup anpobaiiitHoro
XapakTepy; 3 10AaTKOBHX; po3poOKa 3axuieHa | maTeHToM YKpaiHu Ha BUHAXI.

Pesynprat TEOpEeTHYHHMX 1 NPAKTUYHUX JOCHIIPKEHb BIIPOBAKEHI Y
HaBYAJIbHUN Ipolec YKpaiHChKOIO JIEP’KaBHOI'O YHIBEPCUTETY 3aJi3HUYHOIO
TPAHCIOPTY TPH BUBYEHHI TaKUX JTUCHUIUIH, SK «MaTepiaao3HaBCTBOY,
«TexHonorisi KOHCTPYKIIHHUX MaTepialiBy, «MarepiaJo3HaBCTBO Ta TEXHOJOTIS
MaTepianiBy, «Pecypcosbepiratoui TexHonorii», «[HHOBaIIIHI pecypco3depirarodi
TEXHOJIOT1i», «OpraHizailisi TEXHOJOTTYHUX MPOIECIBY.

KuouoBi cioBa: macisHUM 1IeCTEpeHHUN HACOC, 3HOC, 3HOCOCTIMKICT,
MIKPOCTPYKTYpa, TpPUOOTEXHIUHI BIIACTUBOCTI, 3MII[HEHHS, OKCHUJIETYBaHHS,
NOKPUTTS 3 3aJJaHAMH  €KCIUTyaTal[iiHUMU  BIACTUBOCTSIMH, TMapaMeTpu

TEXHOJIOTTYHOT'O mpouecCy, HaCUIyrodc CCPCaAOBUIIC.

Cnmcok my0Jikanii 3100yBaya

HaykoBi mpaili, B sKUX OIyOJIKOBaHI OCHOBHI HAayKOBI peE3yJlbTaTH
JUcepTarii:

1. Tumodeera JI.A., Tlpockypuna JI.B., Tumodeer C.C. I[loBbimenue
OKCILTYaTAI[MOHHBIX XapaKTEPUCTUK JIeTaleld MaclssHOro Hacoca asurarens CM[]]
60. 36ipnux nayxkosux npayo HTY «XI1l». Bucoxi mexnonozii 6 mawuno0y0yeauHi.
XapkiB: HTY «XIII». 2001. Ne1(4). C. 263 — 265.

2. [latent Ykpainu Ha BuHaxig Ne45841A: MIIK B22F3/24. Cnocib
XIMIKO-TepMI4HOT 0OpoOKHK naeTaneit 13 meTaniB Ta cruiaBiB / Tumodeea JILA.,
[Ipockypina JI.B., Tumodeer C.C., ®equenko 1.I.. 3adBHUK Ta MaTEHTOBIIACHUK
YkpJA3T. Ne2001075170; 3a581.19.07.2001; omy6s1. 15.04.2002, Brom.Ne4.

3. Bonommua JI.LB.  VYiaockoHanmeHHs ~— TEXHOJIOTIYHOTO  MPOIECY
HaHECEHHS 3HOCOCTIMKUX IIapiB HA MOBEPXHI Nap TepT. 30ipHUK HAYKOBUX Npayb

Vkp/l[A3T: Jloseosiunicmob, Haolilimicms, npaye30amuicms Oemainell pyxomozo
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CKILA0y 3ani3Huyb ma cneyianvHoi 3anisnuynoi mexuiku. Xapkis : YkpJIA3T. 2004.
Bunyck 61. C.100 — 105.

4. Tumodeera JI.A., Bonommuna JI.B. TligBuiiieHHs: 3HOCOCTIMKOCTI map
TEPTS. HAHECEHHSM MOKPUTTIB 13 BOJHUX PO3UHHIB COJICH. 30IpHUK HAYKOBUX Npayb
VkpA3T, Xapkis : YkpIA3T. 2011. Bumyck 127. C.131 — 136.

5. Tumodeera JI.A., Bonommna JI.B. Bu3HaueHHS TEXHOJIOTTYHUX
napaMeTpiB Ipoiecy oOpoOKH B 3aJICKHOCTI BiJl €KCILTyaTalllHUX BIACTUBOCTEH
nokputts. Bicnuk HTY «XIIly. Cepis HO8I piweHHs 8 CYYACHUX MEXHONO2ISX.
XapkiB : HTY «XIII». 2012. Ne66. C. 20 — 23.

6. Bonommua JI.B. BusnauenHnss Ta omntumizaiiisi napaMeTpiB HOBOi
TEXHOJIOT1i 3aJIe)KHO BiJl 3aJaHUX BJIACTUBOCTEU MOKPUTTS. 30IpHUK HAYKOBUX
npayv Yxp/{A3T, Xapki : YkpJIA3T. 2012. Bunyck 134. C. 224 — 229.

7. Tumodeera JI.A., Bomommnua JI.B., Topmieaxko IIL.M. Amnani3
TEXHOJIOTIYHUX [apaMeTpiB MPOIECYy HAHECEHHs 3HOCOCTIMKOTO MOKPHUTTS.
36ipuux nayxosux npayv YxpY3T, Xapkis : YkpIV3T. 2017. Bumyck 170. C.13
—19. (HBJ] Index Copernicus).

[TyOmnikariii y BUJAHHAX 1HIIUX JI€pP>KaB:

8. Tumodeena JI.A., IIpockypuna JI.B., Ocranmuyk B.H., Tumodees C.C.
VYnpaprieHue ycnoBUSMHU aHTU(PPUKIIMOHHOCTU y310B TpeHus. Kypuan: Tasxicenoe
mawunocmpoenue, 2002. Ne3. C.27 — 28. (indexcyemwvcs 6 6a3zi Scopus)

[pami, siki 3aCBIAUYIOTH anpoOalito MarepiaiiB JucepTallii:

9. IlIpockypuna JI.B., Tumodeena JI.A. TToBbinieHre HAACKHOCTH PAOOTHI
MacsHUX HIECTEPEHHMX HACOCOB. MHowcenepusi nogepxHocmu u peHHOBAYUs.
usoenuti. Mamepuanwt 3-ti MeacOyHapoOHoU HayuHO-MeXHU4eCcKol KOHGepeHyuu.
Kues. 2003. C.201 —202.

10. ITpockypuna JI.B. BnusHue TEXHOJOTMYECKHUX IAPAMETPOB XHUMHUKO-
TEpMHUUYECKON 00pabOTKM Ha M3HOCOCTOMKOCTH Mapbl TPEHUS IIECTEPHS - KOPIIYC
MacisiHoro Hacoca. CogpemeHnHble npoOieMbl NOO20MOBKU  NPOU3B00CMEd,
06pabomiu u cOOpKU 8 MAUWUHOCMPOeHUU U npubopocmpoeruu. Mamepuanvt 3-20

Meowcoynapoonozo Hayuno-mexnuuecxkoeo cemunapa. Kues. 2003. C.126 — 128.
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11. Tumodeesa JI.A., Bosommna JI.B. IligBumieHHs [KoCTI map TepTs
HAHECEHHSM 3HOCOCTIMKHX MOKPUTTIB. Kauecmeo, cmanoapmuzayus, KOHMPOIb:
meopusi u npakmuxa. Mamepuanot 11-ti Mesx#coynapooHoti HayuHO-NpaKmu4ecKou
koHgepenyuu. Kues. 2011. C.151 — 153.

12. Tumodeena JILA., @eguenxo 1.1., Bonommna JI.B. [{ocmimkeHHs BIUTHBY
MIOBEPXHEBOI'0 IMapy Ha TPUOOTEXHIYHI BJIACTUBOCTI 3aJ1130BYTJICHEBUX CIIJIaBiB.
Mamepianu 12-i mixcHapooHnoi Haykoo-mexHiynoi Koughepenyii "Inowcenepis
nosepxti i penosayis eupo6is" 04-08 uepsusa 2012p., m. Anra, Kpum. Kuis : ATM
VYkpainu, 2012. C. 294 — 297.

13. Bonommuna JI. B. Pecypco3bepiraroua TeXHOJIOT1I HAHECEHHS TOKPUTTIB.
«Pozsumox maykoeoi ma innosayitinoi Oisnvnocmi Ha mpancnopmiy. Te3u
JIOTIOBi/IeH 75-1 MiKHApOTHOT HAYKOBO-TeXHIYHOT KOH(pepeHIIii. 301pHUK HAyKOBUX
npaib YKpAA3T. Xapkis : YkpIA3T, 2013, Bun. 136, C. 349.

14. Bosomwmna JI. B. Pe3synpTaTH MmeTanorpadiqyHoro JA0CIiKEHHS
HNOKPUTTS 13 BOAHOIO PO3UMHY amtoMoxpoMpocdarnoi comi. Tesu don. 79-ma
MIJDICHAPOOHA — HAYKOBO-MeXHIUHA  KoH@epenyis «Pozeumox  Haykogoi ma
iHHosayiunoi disnbHocmi Ha mpancnopmiy. Xapkie, 25-27 xeim. 2017p. 36ipnux
Haykosux npayv Yrkp/IV3T. Xapkis : YkplY3T, 2017, Bun. 169 (nogatok), C. 138
— 140.

15. Bonommua JI. B. [/lo nuTaHHs AOCHII)KEHHS BIUIMBY CKJIaqy TMOKPUTTS
Ha TPUOOTEXHIYHI BJIACTUBOCTI 3aJ1130BYIJICIIEBUX CIUIABIB. Te3u odonogioei 80-i
MIJNCHAPOOHOI  HAYKOBO-MeXHIuHOi  KoHpepenyii «Pozsumox naykoeoi ma
iHHOoBayiunol distbHocmi Ha mpaucnopmiy. 360ipnux naykosux npayo Yxp/{V3T.
Xaprxis : YxkpAY3T, 2018, Bun. 177, C. 93.

16. Tumodeena JI.A., Bonomuna JI.B. [linBurieHHs SKOCTI, Npale31aTHOCTI
MacisHux mecrtepeHaux HacociB [ABC. Kauecmeo, cmanoapmuzayus, koHmpons:
meopus u npakmuxa: Mamepuanvt 18-ii MeacoyrnapooHot HayuHO-npaKkmuieckou
konpepenyuu, 03—07 cenmaopa 2018 e., 2. Odecca. Kues : ATM Ykpaunsi, 2018.
C.108 — 110.
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17. Bonommna JI.LB.  PecypcosOepiratoua texHousoriss  (OpMyBaHHs
3HOCOCTIMKHX TOKPUTTIB Ha JETasIX PYyXOMOTO CKiaay. Ilesu oonosioeu [I-i
Bceykpaincovkoi kongepenyii ,, Baconu nosozo nokoninns: iz XX 6 XXI cmopiyus”™
36ipnux  naykosux mnpayv Yxp/[Y3T. Xapkis : YkpAY3T, 2019, Bun. 184
(momatok), C. 42 — 43.

18. Komapoga I'.JI., Bosiomuna JI.B. Briiu mapamerpiB oOpoOKH Ha SIKICTh
(hopMyBaHHSI 3aXHMCHUX TOKPUTTIB. "[Hotcenepis noeepxmui i penosayis eupobis”
Mamepianu 19-i midichapoonoi Haykoo-mexHiunoi kongepenyii (20-24 mpasus
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ABSTRACT

Voloshyna L.V. Higher wear resistance of an oil gear pump for tractor
diesel engines.— Qualifying scientific work as manuscript.

The thesis for Candidate Degree in Engineering Science of Specialty
05.02.01 “Material Science” (132 Material Science) — Ukrainian State University
of Railway Transport, Ministry of Education and Science of Ukraine, Kharkiv,
2021.

The thesis deals with the scientific problem of increasing wear resistance
and efficiency of the components of an oil gear pump of internal combustion
engines by means of an innovative multilayer coating forming technology in a
single cycle.

The purpose of the thesis is to improve the operational properties of the
components of an oil gear pump by developing the technique of applying the
coating with specified properties.

The research task is to analyze efficient methods for applying coatings
which can improve the tribotechnical properties of products presented in literary
sources, patents, and copyrights; to analyze the mechanism of wear and material
damage in the components of an oil gear pump in operation; to develop the
technique of applying coatings on the components of an oil gear pump, which can
provide the specified performance and wear resistance; to determine the special
features of the oxy-alloying coating formation and to assess their impact on the
structure and wear resistance; to determine the rational parameters of the
technological oxy-alloying process, namely, aging time, saturation environment
concentration, and temperature increasing the wear resistance of the oil gear pump
components; to determine the effect of technological oxy-alloying parameters on

the performance properties, such as, wear resistance and performance capability;
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and to carry out operating tests on the oxy-alloying process and to evaluate its
efficiency.

The object of the study is the formation of coatings with specified
operational properties.

The subject matter of the study is a higher wear resistance of the components
of an oil gear pump of internal combustion engines.

The Introduction section substantiates the relevance of the topic, describes
the purpose and task of the research, defines the object and subject matter of the
research, presents the scientific novelty and practical value, and provides the
general description of the research.

Section One deals with the analysis of the operating conditions of an oil gear
pump of internal combustion engines, the analytical overview of the issue under
study, and the substantiation of the choice of the area of research.

The research reveals the main advantages and disadvantages of the proposed
technical solutions, and describes the choice of the most rational and scientifically
grounded technique for applying coatings, which can improve the tribotechnical
characteristics of friction pairs and increase the resource of an oil gear pump. It
was proved that the best technique is the application of a wear-resistance coating of
aqueous solutions of salts, as it can increase the wear resistance and running-in of
the components, reduce the friction coefficient, and improve the coating adhesion.

Section Two provides an analysis of properties of the materials used for
producing the oil gear pump components. It presents the experimental research
program and the systematic approach to a selection of the coating application
technology for the oil gear pump components. The research also deals with the
development of the coating application technique. The section describes the
equipment used for the experiments, and the optimal research techniques.

Section Three presents the theoretical foundation of the improved coating
application technique. The analysis of literary sources made it possible to select the

chemical elements which most positively affect the operational properties of
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friction pairs, and to substantiate the formation of coatings with the specified
properties.

It was found that the main parameters of the technological process of
application of aqueous salt solution coatings are treatment temperature, soil
concentration, and aging time in the saturation environment. These parameters
influence the formation of the surface coating and its tribotechnical properties.

The optimization of the technological parameters made it possible to
determine the range of values, a change in which can improve the operational and
tribotechnical properties, namely, optimal coating thickness, maximum wear
resistance, optimal running-in time, and possibility to bear the maximum loading
before surface scoring. The Section presents the results of the metallographic
research of the coatings formed.

Section Four gives the results of the research into the properties of the
coatings formed with the new technology in the laboratory environment. It also
presents the analysis of the impact of these coatings on wear, score resistance,
running-in time, and friction coefficient. The results of the laboratory research
were used in the choice of the optimal parameters of the technological process of
coating formation regarding the tribotechnical properties of the friction pairs.

Section Five is devoted to the results of operational tests on the oil gear
pumps after coating application. It presents a feasibility study of the proposed
technological process of application of the coatings with specified properties on the
component of oil gear pumps of internal combustion engines.

The research presents original development of the innovative technological
formation of coatings based on aqueous solution of aluminium-chromium-
phosphate binder in order to improve the wear resistance of friction pairs;
determination of the dependency between the wear and technological parameters
of the coatings applied on cast iron and steel components, such as temperature,
aging time, and solution concentration; determination of the dependency between

the technological parameters and the coating thickness; substantiation of
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simultaneous formation of a multi-layer coating on steel and cast iron components
of oil gear pumps with different doping degrees.

The research describes the improved technological process of manufacturing
the components of the oil gear pump of internal combustion engines with the
application of the developed innovative technology to increase the wear resistance
of the friction pairs of oil gear pumps and their efficiency.

The theoretical and experimental research was used for the development of
the coating application technology including the oxy-alloying of the components of
an oil gear pump of internal combustion engines in the aqueous solution of
aluminium-chromium-phosphate binder, which is aimed at higher wear resistance
and efficiency:

- determination of the rational parameters of the technology developed, in
particular, heating temperature for the components, saturation environment
concentration, and aging time in such environment;

- operational tests which have proved that the application of the new coating
technology for the oil gear pump components provides the stable operation of the
engine during inter-repair periods; and

- the results of the operational tests have demonstrated that the wear
resistance of the coated parts almost 2.5 - 3 times as high as the wear resistance of
the components treated according to the old technology.

The subject of the thesis was discussed in 22 scientific papers, 6 of which in
professional scientific publications of Ukraine and was one included in the
international abstract and citation database SCOPUS, 11 scientific conference
abstracts, 3 additional, the developments are protected by one patent of Ukraine for
invention.

The results of the theoretical and practical research have been integrated into
the educational process in the Ukrainian State University of Railway Transport for
the disciplines Materials Science, Technology of Structural Materials, Material
Science and Material Technology, Resource Saving Technologies, Innovative

Resource Saving Technologies, and Organization of Technological Processes.
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BCTYII

AKTyaJIbHICTh TeMH. B CydacHHMX CKIIaJJHUX yMOBaX, B SKHX IepeOyBa€
MaIIMHOOYyBaHHs YKpaiHu, 3ajadya IMiJBUIIEHHS CTPOKY CIIyXOW jeraneit
MalllMH 1 arperariB, iX JOBTOBIYHOCTI 1 HAJIMHOCTI HAOyBa€ AY>KE BaXJIMBOIO
3HAYCHHS. SKICTh MalllWH, CIICIAJIBHOTO 00JIaTHAHHS Ta MMPUCTPOIB Y 3HAYHIN Mipi
BU3HAYAETHCSI PECYPCOM 1X POOOTH, HEJIOCTATHIM JIsl O17IBIIOT YACTUHHU TEXHIYHUX
CUCTEM, IO BUTOTOBIISIIOTHCS Ta EKCIUIYyaTyIOThCS Ha JaHWUM MOMEHT. Pecypc
0araTbOX MaIIMH 3yMOBJICHWA HU3BKOI 3HOCOCTIMKICTIO PYXOMHUX CIPSDKEHb Ta
netaneil teptsa. B 3B’SA3Ky 3 MM MOIIYKHM 1 po3poOKa HOBHMX TEXHOJOTIH, sKi
3a0e3nevarh 30UIBIIEHHS CTPOKY CIYy:KOM JeTaned TepTs, CTae Mepluio4eproBUM
HAYKOBUM 3aBIaHHSIM.

Sx mokazamm pe3yNbTaTH EKCIUTyaTalliiHUX JOCHIKEHh Tapu TepTs
HIECTEPHS - KOPIYC MACJSIHOTO IllecTepeHHOro Hacocy asuryHis CMJI-60, -62, -
64, HaliyacTimie HOro eneMeHTH BUXOJATh 3 Jaay uepe3 3HOC WIECTepeHb 1
BHYTPIIIHIX MOBEPXOHBb KOPITYCY, IO CHpPHSIE MiJBUIICHHIO BUTIKAHHA Macia, 3a
paxyHOK 30UIBIICHHSI 3a30py B Mapi TEepPTsA, a TaKOX MacisHe "TojoyBaHHA"
JeTaredl 1 By3JdiB JBUTYHA B LUIOMY 13-3a 3MEHIIEHHS 00’eMy mojadi
3MallyBaJbHUX MaTepiaiB.

Penosarrisi moBepxHi MOB’si3aHa 13 3HAYHUMHU BUTpPATAMH, 110 TOJSITAIOTH Y
po30upaHHi JABUTYHA, TEPEBIpIl MACISHOTO Hacoca Ha 3a0e3NedyeHHs pIBHS
nojavi, po3oupaHHi Hacocy, nedexrarii, BUOpaKyBaHHI 1 BiJHOBJICHHI JeTaiei
MacisHOro Hacocy. ToMy miABUIIEHHS 3HOCOCTIMKOCTI pO3MISHYTOI ApU TEPTA €
aKTyaJbHOIO HAyKOBOIO MpoOsieMoro. Bupimmtu gaHy npobiemMy MOXHa 3a
PaxyHOK HAHECEHHS 3HOCOCTIMKOIO MOKPUTTS Ha IIECTEPHI 1 BHYTPIIIHI TOBEPXHI
KOpITyCy.

Y OumbmIOCTI BHWIAAKIB TEXHIKA BUXOIWTH 3 JIaay BHACTIJIOK 3HOCY
HABAHTAXKCHUX JIE€Tajei, HacaMIlepea - By3/IiB TEPTA: pYHHYETbCS TUIBKU poboua

IMOBCPXHA I[E}Ta.]'[i; Ky MOXKHa Bi)IHOBI/ITI/I HAaHCCCHHAM IMapy MaTepiaJIy 31



21
crieniaibHuMu  BiactuBocTsiMU. [llupoke 3acTocyBaHHSI MOKPUTTIB OOYMOBJICHE
PI3BHOMAHITTSIM MaTepiaiiB, SKI MOXXHAa HAHOCUTH, a 1€ Ja€ MOXKIIUBICTb
MOJICITIOBAHHS IIUPOKOTO [1ama30Hy BIACTUBOCTEH KOHTAKTYHOYHX MOBEPXOHD,
c1oco01B HAHECEHHSI, JI03BOJIsSIE EKOHOMUTH JIOPOT1 MaTepiaiy i 3a0e31euye BUCOKY
e(hEeKTUBHICTb.

3aCTOCYBaHHS 3aXWCHHUX IIOKPUTTIB - KapJAUHAJIbHE 1 E€KOHOMIYHO
e(heKTUBHE PIIICHHS MpoOJieM 30UIBIICHHS MUTOMOI MOTYXHOCTI, HaAIWHOCTI 1
JIOBFOBIYHOCTI Cy4YaCHHUX MaIllMH 1 MEXaHI3MiB. 3aXHMCHI TOKPUTTS HE TIIbKH
JI03BOJISIIOTHh  3a0IQJKYBAaTH MeETan, 3017bIIyBAaTH JOBIOBIUHICTH KOHCTPYKIIIH,
€KOHOMHO BHTpadyaTd EHEPropecypcH, aje H JaloTh MOXIHMBICTH CTBOPIOBATH
IIPUHITMTIOBO HOB1 BUPOOM HEOOXI1H1 /1711 CTBOPEHHS Cy4aCHOI TEXHIKH.

VY 3B’I3Ky 3 IIUM TeMa JucepTalllii € aKTyallbHOK 1 30pI€EHTOBaHa Ha
BUPIIIEHHS HayKOBOTO 3aBJIaHHS 3 PO3POOKH TEXHOJOTii (hOpMyBaHHS MOKPHUTTIB
Ha JIETAISIX MACIISIHOTO IIECTEPEHHOTO HACOCY JBUTYHIB BHYTPIIIHBOTO 3rOPSIHHS,
sKa 3a0e3neuye MmiABUIIEHHS 3HOCOCTIMKOCTI Ta Mpaiie3aTHOCTI.

3’5130k po0OTHM 3 HAYKOBMMH MNpPOrpamMamMu, IUIAHAMH, TEeMaMH.
JlocmpkeHHST 3a TEMOK JHCepTamiiiHoi poOOTH BHKOHAHI BIJIMOBIAHO O
HarmionansHoi TpaHcmopTHOi cTparterii Ykpainum Ha mnepion a0 2030 poky
(posnopsipxenns: Ka6inery MinictpiB Ykpainu Big 30.05.2018 p. Ne 430-p),
CrpaTeriuHux NpiOPUTETHUX HANPSAMIB 1HHOBaIMHOI nisyibHOCTI Ha 2011-2021
poku, 3rimHo 3akoHy Ykpainu Ne 2519-1V Bix 09.10.2010 p. «IIpo mpioputeTHi
HAIPSAMKH PO3BUTKY HAyKH 1 TEXHIKW» 3a MPIOPUTETHUM HAMPSIMKOM PO3BUTKY
Hayku 1 TexHiku «HOBITHI Ta pecypco30epirarodi TEXHOJIOTT B EHEPreTHill,
IIPOMMCIIOBOCTI Ta arpolpoOMHCIOBOMY KOMIUIEKCD». OKpemi IOCHIIKEHHS 3a
TEMOIO JHMCEPTaliiHOI pPOOOTH BUKOHAHI BIAIMOBIIHO 10 TEMAaTUKH HAYKOBO-
ToCHiHUX poOIT 3a TeMamu: «Po3poOka TexHOIOorii KOMIUIEKCHOI MEeXaHIYHOI
o0OpoOKkK s netaneid TpaHcmopTHoro npusHaueHHs» (JPNe0115U006512);
«Po3poOka HOBOro CKJIagy pDKYydoro IiHCTpYMEHTY Jii OOpOoOKM TBepAuX

MmarepianiBy (JJPNe0115U006511).
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Mera i 3aBaaHHA JOCJaiIKeHHsA. MeToro aucepTramiiHoi poOoTH €
MiABUIICHHS EKCIUTyaTallifHUX BJIACTUBOCTEH JeTajeill MaciasHUX MIeCTePEeHHUX
HAacoCIB 3a pPaxyHOK pO3pOOKH CHocoO0y HAaHECEeHHS MOKPUTTS 3 3aJaHUMHU
BJIACTUBOCTSIMHU.

Jlis AOCSTHEHHS MOCTaBJICHOI METH B POOOTI HEOOXiTHO BHUPIIIMTU Taki
HAyKOBI Ta IPAKTUYHI 3aBIaHHS:

- HAa OCHOBI JIITEpAaTypHUX JpKepen i1Hdopmarlii, Orjisiay MaTeHTIB 1
aBTOPCHKUX CBIIOUTB MPOBECTU aHal3 €(QEeKTUBHUX METOHIB HAHECEHHS
MOKPUTTIB, SIKi BUKOPUCTOBYIOTH ISl MOKPAIIEHHS TPUOOTEXHIYHUX BIACTUBOCTEH
BHUPOOIB;

- IPOBECTU aHaji3 MeXaHI3My 3HOCY, IIOIIKO/DKEHHsS MaTepiaiy
JieTanei MaclIHUX MIECTEPEHHUX HACOCIB MPH iX eKCIuTyaTallii;

- po3po0uTH crnoci0 HaHECEeHHS MOKPUTTIB Ha JeTalli MAacisTHOTO
MIECTEPEHHOT0 HACOCY, IO 3a0€3MeUnTh 33/I1aHy Nparne3aTHICTh 1 3HOCOCTINKICTD;

- BU3HAYUTH OCOOMMBOCTI (DOPMYBaHHS OKCHIJIETOBAHUX MOKPHUTTIB 1
OIL[IHUTH X BIUIUB HA CTPYKTYPY 1 3HOCOCTINKICTD;

- BU3HAYUTH pAIllOHATIbHI TapaMeTpPH TEXHOJOTIYHOTO MPOIIECY
OKCHUJIETYBaHHs, @ CaM€ 4Yac BUTPUMKH, KOHIIEHTPAIII}0 HACUYYIOUOTO CepeIoBHUIIA
1 TeMIepaTypy, sKi 3a0e3neyaTs MiJBUIIEHHS] 3HOCOCTIMKOCTI JIeTajeil MacasiHOTo
IIECTEPEHHOT0 HACOCY;

- BU3HAUUTH BIUJIUB TEXHOJOTIYHMX MapaMeTpiB OKCUJIETYBaHHS Ha
€KCIUTyaTalliiiHi BJIaCTUBOCTI, a CaMe 3HOCOCTIMKICTb Ta Mpare3aTHICTh;

- MIPOBECTH EKCIUTyaTalliiiHi BUMPOOYBaHHS TEXHOJIOTIYHOTO MPOIECY
OKCHJICTYBAHHS 1 OIIHUTH HOTO €KOHOMIYHY €(DEKTHBHICTb.

O0’exkT pociaigkeHHss — npouec (OpMyBaHHS MOKPUTTIB 3 3aJaHUMU
€KCILTyaTallliHUMU BIIACTUBOCTSIMH.

IIpeaMeT nociigskeHHs1 - MIJBUIIECHHS 3HOCOCTIMKOCTI JeTane MaciasHux
[IECTEPEHHUX HACOCIB IBUTYHIB BHYTPIIIIHHOTO 3TOPSHHS.

Metoau pocaigxeHHsi. B po6oTi mpu BUKOHAHHI E€KCHEPUMEHTATbHHUX

JOCIIJIKEHb BUKOPHUCTAHO OOJaJHAHHS i1 TPUOOTEXHIYHUX BUMPOOYBaHb, IS
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BUBUYCHHS  CTPYKTYpHO-(}a30BOr0  CKJaay TMOKPUTTS  BHUKOPUCTOBYBAIHCS
MeTtajorpagiyHi  METOAM, METOJ  ONTHUYHOI  MIKPOCKOMNIi,  METOJMKa
PEHTIE€HOCTIEKTPAILHOTO  (JIIyOPECIIEHTHOTO aHai3y, PEHTIeHIBCHbKUNA METOJ]
nociipKkeHHs pazoBoro ckiaay. JlIOCTOBIpHICTE pe3yIbTaTIB, OJIEpKaHUX B pOOOTI,
MiATBEPKYETHCS BUKOPUCTAHHSIM E€KCIIEPUMEHTAIbHO-TEXHIYHUX MOJIO0XKEHb MPH
MaTeMaTHYHOMY IUTAHYBaHH1 €KCIIEPUMEHTY.

HaykoBa HOBH3HA OTPUMAaHHUX Pe3YJbTATIB [10JISIFa€ B HACTYITHOMY.

VY aucepTaiiifHiii poOOTI BUPIIIEHO HAYKOBE 3aBJaHHS IIOAO ITiIBUIICHHS
3HOCOCTIMKOCTI Ta Mpare3aTHOCTI JAeTajleil MaciIsHOTO IECTEPEHHOTO0 Hacocy
JIBUTYHIB BHYTPIUIHBOIO 3TOPSIHHS 3a PaxXyHOK pO3pOOJEHHS 1HHOBAIIHOL
TEXHOJOT1l (popMyBaHHS 0araTolIapoOBOTrO MOKPUTTS B OJHOMY TEXHOJOTIYHOMY
UK.

Bnepue:

- po3po0ieHO IHHOBAIIWHUN TEXHOJNOTIYHUK Tmpoiec (QopMyBaHHS
MOKPUTTIB 3 BHUKOPUCTAHHSIM BOJHOTO PO3YMHY amtoMoxpoMdocdarHoro
3B’SI3YIOYOT0, 110 JIO3BOJIUTH MiABUIIUTUA 3HOCOCTIHKICTh TIAp TEPTS;

- BHU3HAYEHO 3aJICKHICTh MDK BEJIHMYMHOI 3HOCY 1 TEXHOJOTIYHUMHU
napamMeTpaMy HAHECEHHs TOKPHUTTIB Ha YaBYHHHUX Ta CTalleBUX JETalsX:
TEMIEPATYPOIO, YACOM BUTPUMKH 1 KOHLIEHTPAIIE€I0 PO3UHHY;

- BU3HAUEHO 3aJICKHICTh BIUTUBY TEXHOJOTIYHHX TMapaMeTpiB Ha TOBIIUHY
TIOKPUTTS;

- PO3pO0JIEHO KOMIUIEKCHY TEXHOJIOTII0 OJHOYAaCHOTO (OpMyBaHHS
OararomapoBOro TOKPUTTS, 110 0a3yeTbcsi Ha MOCHIZIOBHOMY (pOpMyBaHHI
MEPEXITHOTO IIAPy MOKPUTTSA 3 PI3HUM CTYIEHEM JIETOBAHOCTI Ha CTaleBUX Ta
YaBYHHUX JETaJsX MAaCISHOrO IIECTEPEHHOTO HACOCy JBHUIYHIB BHYTPIUIHBOTO
3TOPSIHHSL.

Yoockonaneno:  TEXHOJOTIUHMM  mporiec  (HOPMYBaHHSA  IOKPHUTTIB
06araToQyHKIIIOHATHHOTO MPU3HAUYCHHS B OJHOMY TEXHOJIOTIYHOMY IMKJII Ha
JeTalsIX MacJISIHOTO HIECTEPEHHOr0 HACOCY BUTYHIB BHYTPIIIHHOTO 3TOPSIHHS, 1110

3a0€3MeunTh MiABUILIECHHS X 3HOCOCTIMKOCTI Ta Mpare3/1aTHOCTI.
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IIpakTH4He 3HAYEHHS OJeP:KAHUX pe3yJbTaTiB. Ha 0OCHOBI TeopeTHUHUX
1 eKCIIEPUMEHTAIBHUX JOCIIIKEHb PO3p00JIeHa TEXHOJIOT1S HAHECEHHS TTOKPUTTIB,
KA CKJIQJAE€ThCS 3 OKCHJIETYBAaHHSA y BOJHOMY PO3YHMHI alFoMOXpoMQpochaTHOTO
3B’SI3YIOYOTO JICTAJICH MAaCIISTHOTO IIECCTEPEHHOTO HACOCY JIBUTYHIB BHYTPIIIIHBOTO
3TOPSIHHA, 10 3a0e3Meuye MiABUILEHHS 3HOCOCTIMKOCTI Ta Mpare3aTHOCTI:

- BHU3HAYEHI pallOHAJIbHI HapaMmeTpu po3po0JEHOI TEXHOJIOrii, 30KpemMa
TEMIIEpaTypy HarpiBy ACTajiei, KOHIICHTPAIIF0 HACHIYIOUOTO CEPEIOBHINA Ta Yac
BUTPUMKH Y I[bOMY CEPEIOBUIIII;

- IPOBEJICHO eKCIUTyaTalliiiHI BUPOOYBaHHs, K1 JOBEJH, [0 BUKOPUCTAHHS
HOBOI TEXHOJIOIli HAHECEHHS NOKPUTTIB Ha JeTall MAacisHUX [IEeCTePEHHUX
HacoCiB 3a0e3mneuye iX mpare3[aTHICTh MPOTITrOM YChOTO MIXXPEMOHTHOTO MEPIOY
JIBUTYHA,

- pe3ynbTaTH eKCIUTyaTallliHUX BUMPOOYBaHb JIOBEIH, IIO0 3HOCOCTIMKICTH
JieTanel 3 MOKPUTTSAM MEPEeBUIIY€e Maiike B 2,5 - 3 pa3u 3HOCOCTIMKICTh eTajeil 3a
0a30BOI0 TEXHOJIOTIEH.

Pe3ynmbrati TEOpEeTHMUHHMX 1 TIPAKTUYHUX JIOCHTI/DKEHb BIPOBA/DKEHI Y
HaBUYAJIBHUN Tporiec YKPaiHCHKOTO JEPKABHOTO YHIBEPCUTETY 3ai3HUYHOTO
TPaHCHOPTY TMpPHU BUBYEHHI TaKUX JUCHUILIIIH, $K «Marepialo3HaBCTBOY,
«TexHonoriss KOHCTPYKIIMHUX MaTepianiBy, «HoBI Marepianu Ta TEXHOJOTII
BUTOTOBJICHHS 1 BIJTHOBJIEHHSI JieTasieily, «Pecypcos0Oepiraroui TEXHOIOT11».

OcoOuctuii BHecOK 3100yBaya. ExcnepuMmeHTanbHI Ta TEOPETHYHI
JOCIIDKEHHS, 10 BUHOCSITBCSA JI0 3aXHCTy, OTPUMaHI aBTOPOM CaMOCTIHHO Ta
BUKJIAQJICHHI y poOotax [1-22]. V nHaykoBux poboTax, 1m0 omyOJiKoBaHl Y
CITIBaBTOPCTBI, 3700yBa4yeBl HaJIC)KaTh: IJIAHYBAHHS Ta BUKOHAHHS €KCIICPUMEHTIB
[1,2,4,5,7-9,11,12,16,18,20-22], oOrpyHTOBaHa HOBa TEXHOJOTIS OJEPKAHHS
MOKPHUTTIB Ta MIABUIIEHHS 3HOCOCTIMKOCTI JeTale 3 3alli30BYTJICLICBUX CIUIaBIB
[1,4,5,9,11]; BcTaHOBIEHUN BIUIMB CIIOCOOY Ta mapamMeTpiB HAaHECEHHS IOKPUTTIB
Ha JIOCATHEHHs 3aJlaHuX BiacTuBocted [7,8,16,19]; exkcnepumeHTaIbHE
JOCTIKEHHSI MIKPOCTPYKTYpU Ta BIACTUBOCTEH MOKPUTTIB CHOPMOBAHUX Ha

3pa3kax 13 4aByHYy Ta CTajl Micias okcwieryBaHHs [5,7,12]; ekcriepuMeHTaIbHI
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JOCJIJKEHHSI BIUIMBY TEXHOJIOIIYHMX [apaMeTpIB HAHECEHHS NOKPUTTS IpU
3aMpONOHOBAHIN TEXHOJNOTIl OKCHUJIETYBAaHHS, a TaKOX TMOMEPEeIHbOTO CTaHy
YaByHy Ta CcTajlli Ha e(EeKTUBHICTh (OPMYBaHHS TIOKPHUTTIB 3 3aJaHUMHU
BJIACTUBOCTSIMU Ta BUOIp ONTHUMaJbHUX MapaMmeTpiB oOpoOku [7,8]; TeopeTuyHi
JOCTIDKEHHS BIUIMBY XIMIYHOTO CKJIQIy MOKPUTTIB HA MOXKIJIUBICTH (POPMYBAHHS
3HOCOCTIHKHX MIOKPUTTIB Ha 3aJ1130BYTJICIIEBUX CILIaBax [1,2,4];
EKCIIEpUMEHTAJIbHI  JIOCHIKEHHS (a30BUX Ta CTPYKTYpPHHX TII€PETBOPEHL B
MOBEPXHEBUX IIapax YaBYHY Ta CTaJli, a TAKOX Y MIapax MOKPUTTS, CPOPMOBAHOTO
y pe3ynbTaTi OKCHIIETYBaHHS 13 BOJHOTO PO3UMHY aJtoMOXpoMdpocdaTHOTrO
3B’s13yro4oro [12,18]; ekcnepuMeHTalIbH1 TOCTIKEHHS BIUTMBY XIMIYHOTO CKJIaly
MOKPUTTS Ta TEXHOJOTIYHUX TapameTpiB  (QopMyBaHHA TOKPUTTS  Ha
TpUOOTEXHIYHI BIACTUBOCTI TOBEPXOHBb TepTs [5,7,8, 19-22].

Anpo0aitisi pe3yJbTaTiB Aoc/iaxkeHb. OCHOBHI pe3yabTaTH AUCEPTAIliitHOT
poOOTH TOTIOBiANKCS Ta OOTOBOPIOBANIUCA HA MIKHAPOJIHUX HAYKOBO-TEXHIYHHUX
koH(pepenmiax y nepiog 3 2001 mo 2020 p.p.: 1-if MikHapoaHiii HAyKOBO-
TeXHIYHII KoH(pepeHii "[HxkeHepis moBepxHi 1 peHoBalis BupoOiB" (M. deojocis,
Kuis: ATM Vkpaiau, 2001 p.); 2-1 MikHapoaHIH HAYKOBO-TEXHIUHIN
koH(pepenti "[HxeHepis moBepxHi 1 peHoBalisg BUpoOiB" (M. fAnta, Kuis: ATM
Vkpainu, 2002p.), 3-omy MIiXHapoJHOMY HayKOBO-TEXHIYHOMY CEMIHapl
«CyuacHi mpoOfeMu MIATOTOBKM BHUPOOHMIITBA, OOpOOKM 1 300pKH B
MalIMHOOYAyBaHH1 1 npuianoOynyBanHi» (M. CansaBa, Kapnatu, ATM VYkpaiuu,
2003p.); 3-it MixkHapo/iHIi HayKOBO-TeXHIYHIN KOHpepeHIii "[Hxkenepis moBepxHi
1 peHoBamis BupoOiB" (M. Sfnra, KwuiB: ATM Vkpaiau, 2003p.,); 11-i
MiKHapOIHIM HAayKOBO-TIpaKTH4HIA KoHpepeHmii ,,kicTh, cTaHmapTU3ali,
KOHTpOJb: Teopis 1 mpaktuka’(m. Snra, KuiB: ATM Vkpainu, 2011p.); 12-i
MixxHapoHIM HayKOBO-TeXHIUHIN KOH]epeHIi "[HxeHepis moBepXHi 1 peHoBarlis
BupoOiB" (M. fnrta, Kpum, Kuis: ATM Vkpainu, 2012p.), 79-iii Mixunapoaniit
HayKOBO-TEXHIUHIA KOHpepeHIlii «PO3BUTOK HAyKOBOI Ta IHHOBAIIMHOI MISITEHOCTI
Ha TpaHcnopT» (XapkiB, YkpAVY3T, 25-27 kit. 2017p.); 80-iii MixuapoaHiit

HAYKOBO-TEXHIYH1A KOH(pepeHIlii «Po3BUTOK HAYKOBOI Ta IHHOBAIIHHOT A1SIIBHOCTI
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Ha TpaHcnopti» (XapkiB, YkpIY3T, ksir. 2018p.); 18-ii Mi>kHapoAHII HAYKOBO-
NpakTUYHIN KOH(epeHuii ,, JKICTh, CTaHAapTHU3aLlIsl, KOHTPOJIb: TEOPis 1 MpaKTUKa”
(M. Opeca. KuiB: ATM Vkpainu, 2018); 19-my MikHapomHOMy HayKOBO-
TEXHIYHOMY cemiHapl ,,Cy4yacHi TIUTaHHsS BHUPOOHMIITBA 1 PEMOHTY B
mpoMucyioBocTi 1 Ha TpaHcnopti”(r. Kommre, Slovak Republic — KuiB: ATM
VYkpainu, 2019); 19-it MixxHapoaHiii HAYKOBO-TeXHIUHIN KOHpepeHii "[Hxenepis
noBepxHi 1 peHoBauis BupoOiB" (M. CmansBa, Kui: ATM Vkpainu, 2019) 3
onyOJiKyBaHHSIM Te€3 JOmNoBijel y 30ipHHMKaxX MmatepianmiB KoH(epenwiit; [I-it
Bceeykpaincekiii  koHbepeHtii ,,Barorn HoBoro mokomiHag: i3 XX B XXI
cropiuus’ (M. XapkiB: YikplV3T, 2019); 19-ta MixkHapoJHa HayKOBO-TE€XHIYHA
koH(pepenttis "[HxeHepis moBepxHi 1 peHoBailist Bupo6iB" (20-24 tpasus 2019p.,
M. CpansBa, 3akapnarcbka 001. KuiB: ATM VYkpainu, 2019); I-a mixHapoaHa
HAyKOBO-TEXHIUYHA KOH(EpEeHIis ,,/HTeneKkTyanbHi TpaHCHOPTHI TexHoorii” (24-
30 ciuas 2020p. Tpyckaserb-XapkiB: YkpAY3T); 20-i MixxnapoaHoi HayKoBO-
PaKTUIHOI KOHpEepeHIlT «SKiCTh, CTaHAaPTU3AIlISA, KOHTPOJIb: TEOPis 1 MPaKTHUKA)
(07-11 Bepecns 2020 p., M. Oneca. — KuiB: ATM VYkpainn).

OcHOBHI TIOJIOKEHHS JUcepTallii momnoBigamucs Ha Kadeapi ,,SKICTb,
CTaHJapTU3aIlis, cepTUdIKaIlis Ta TEXHOJOT1i BUTOTOBJIEHHS MaTepiaiiB” B paMKax
HaykoBO-TexH1uHOT KoHepeHIii YkpAVY3T 32001 o 2020 p.p.

IHyo6aikanii. OCHOBHI pe3yJbTaTH JUCEPTALIHHOT POOOTH OIMYyOJIIKOBaHI B
22 HaAyKOBMX Npalsix, B TOMy uucii: 6 ctateil y (axoBUX HAyKOBUX BHJAHHSX
VYkpainu; 1 ctaTTs y BUAaHHI, 10 BKJIFOUEHO 10 MIKHAPOJHUX HAYKOMETPHUHUX
6a3, a came SCOPUS; 11 mpamp ampoOamiiHOTO XapakTepy; 3 JI0JaTKOBUX.
Po3po0Oka 3axuiena 1 marentom Ykpainu Ha BuHaxiy (logatok b).

Ctpykrypa Ta 00cAr podoru. JlucepraiiiiHa poOoTa CKIATA€ThCA 3i
BCTYIly, 5 pPO3IUIIB 3 BHCHOBKaMHM, 3araJlbHUX BHCHOBKIB MO pPOOOTI, CIHCKY
BUKOPUCTAHMUX JDKepes, AOAAaTKIB. 3araJbHUN 0oOcsr aucepTaiii cTaHOBHUTH 195
CTOpPIHOK, Yy TOMYy dYHch 165 CTOpiHOK OCHOBHOrOo TeKcTy, 13 Ttabmumip, 91
PUCYHKY, CIIUCKY BUKOPHUCTAaHUX JpKepen 13 217 naliMmeHnyBaHb Ha 23 cTOpiHKax, 7

CTOPIHOK JIOJIATKIB.
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