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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. TeopeTryHi i TEXHOJIOTIYHI OCHOBY pecypco- Ta eHepro3oepeskeHHs [IPU AyrOBOMY HallWJIeHH] 3 BAKOPUCTaHHSM

IIyJIbCYIOYOT'O PO3INJII0BAJILHOTO IIOTOKY MOBITPSI

2. Theoretical and technological basics of resource and energy saving at arc spraying with the use of pulsating
spraying air flows

Pedepar:

1. MeTa po60TH - HayKOBe OOI'PYHTYBaHHS i po3pobKa pecypco- Ta eHepro3bdepirailoyoi TeXHOJIOTI] JyroBoro
HaIWJIEHHS i3 BUKOPUCTAHHSIM ITyJIbCYIOUOi N0oAaui pO3NWII0BAJILHOIO IIOTOKY MOBITPs. O6'€KT JOCiIKEHHS —
npouecy (GOPMYyBaHHS PO3MUJIIOBATIbHOTO MTOTOKY IOBITPSI i IEPEHECEHHS YaCTOK PiIKOrO METajly eJIEKTPOLiB MpU
IyTOBOMY Haluj€HHI. [IpeIMeT JOCiI>)KeHHS — BILJIMB MMyJIbCYIOYOTO PO3MUJIIOBATIbBHOTO TIOTOKY MOBITPS HA
TE€XHOJIOTi4HI [I0Ka3HUKU Ta SIKiCHi XapaKTePUCTHUKYU HAMWJIEHOTO Wapy. MeToay AOCIiI)KeHb: MaTEMATUYHE
MOJIEJIIOBAaHHS 3 BUKOPUCTAHHSIM MTPOrpaMHUX 3ac00iB, MaTeMaTUYHUX NakeTiB Microsoft Excel, MathCad, Ansys-
ED, excriepyuMeHTasbHi JOCIIiIKEHHS] MiKDOCTPYKTYPU, MiKPOTBEPAOCTI; a0pa3MBHOIO 3HOIIYBAHHSI; TIHbOBOI

dororpadii. PesynpraTit poboTu:TeopeTnyHo 00rPyHTOBAHO IIPUHIIMII IyTOBOTO HAIIWJIEHHS 3 BUKOPUCTAaHHSIM



I1yJIbCYIOYO] [10/1a4i MOBITPS B 30HY ILJIABJIEHHS €JIEKTPOLiB 110 N03BOJISIE MiHIMi3yBaTu HETaTUBHUM BILUIUB KUCHIO
Ha XiMiYHWI CKJ1a7, IOKPUTTIB Ta 3MEHIIUTYU BUTPATH €HEPTii Ha IPOBEIEHHS MPOLeCy. Briepiue 3arrpornoHOBaHO
BUKOPUCTAHHS MyJIbCYI0YOT'O PO3NUIIIOBATIBHOTO IIOTOKY IOBITPS B TEXHOJIOTIi yTOBOTO HAIIMJIEHHS, SKa
3abe3rnedye 3HUKEHHS yrapy JIETYIOUMX €JIEMEHTIB PO3IMJIIOBAHUX €JIeKTPoLiB Ha 20-30 % (B aOCOJIIOTHOMY BMICTi)
i mosinirye ekcryaTaliiiHi BJ1aCTUBOCTI NOKPUTTIB. Po3po6sieHa MaTeMaTUYHa MO/IeJIb TJIaBJIeHHS, POPMYyBaHH4 i
BiZJOKpEMJIEHHSI PiIKOT0 MeTaJly y BULJISIAL cpepUIHMX i HaMliBeJINCOinHUX Kparesb 3 TOPLiB eJ1eKTPOiB IpU
BMKOPHMCTaHHI IIyJIbCYI0YOTrO MTOTOKY. 3alIpOIIOHOBAHA MaTeMaTUYHA MOJEJb PO3PAXyHKY 3aJIMIIKOBUX HAIIPY>KEHb B
HaluJeHOMY ra3oTepMIi4YHOMY ITOKPUTTI, i3 32aCTOCYBaHHAM SKOI BCTAHOBJIEHO HEPIBHOMIPHUN PO3IIOAiJ HANIPY>KEHD
I10 TOBIIVHI TOKPUTTS i3 MAKCMMAaJIbBHUM 3HAaYEHHSIM B IIepeXifHil 30Hi. BnpoBas)KeHHS pe3yIbTaTiB Juceprallii y
BUPOOHUILITBO Ha MTPOMUCIIOBUX MiTIIPUEMCTBaX YKpaiHu 3a6e31e4ynsio 3HUKeHHSI BUTpaT maTepiasiB Ha 42 %,
3POCTaHHS IPOAYKTMBHOCTI Ha 26 %, MigBUIEHHS MILJHOCTI 34€IJIEHHS IIOKPUTTS 3 OCHOBOIO Ha 22 %, MiIBUILEHHSA
€KCILTyaTaliiHoi CTIKOCTI HalMJIeHUX BUPOO6iB Ha 25 %. 3arasbHUil €EKOHOMIYHUI e(EKT BiJ BIPOBAI’)KEHHS CKJIaB

2,202 MIJIH. TpH.

2. The objective of the research - scientific substantiation and development of resource- and energy-saving
technology of arc spraying using a pulsating supply of spraying airflow. The object of the research is the processes
of formation of spraying airflow and transfer of electrode liquid metal particles during arc spraying. The subject of
research - effect of pulsating spraying airflow on technological parameters and qualitative characteristics of the
sprayed layer. Research methods: mathematical modeling using software, mathematical packages of Microsoft
Excel, MathCad, Ansys-ED, experimental studies of microstructure, microhardness; abrasive wear; shadow
photography. Results of the research: The principle of arc spraying using pulsating air supply into the electrode
melting zone, which allows to minimize the negative effect of oxygen on the chemical composition of coatings and
reduce energy consumption for the process, was theoretically proven. For the first time, pulsating spraying airflow
in arc spraying technology was proposed, which provides a 20-30% reduction in the loss of alloying elements of
sprayed electrodes (in absolute content) and improves the performance properties of coatings. A mathematical
model of melting, formation, and separation of liquid metal in the form of spherical and semi-ellipsoid droplets
from the ends of electrodes using pulsating flow has been developed. A mathematical model for calculating
residual stresses in the sprayed gas-thermal coating has been proposed. The uneven distribution of stresses over
coating thickness with the maximum value in the transition zone has been revealed using it. Implementation of
results of dissertation in production at industrial enterprises of Ukraine provided a reduction of material
consumption by 42%, productivity growth by 26%, an increase of coating adhesion strength with the substrate by
22%, increase of sprayed products operating resistance by 25%. The total economic effect from the introduction
amounted to 2,202 mln UAH.
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