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1 TEXHOJIOTIYHNMHU METOJaMU

2. Methodological grounds for increase in the bearing capacity of functional coatings by constructive and
technological methods

Pedepar:

1. O6'eKT BOCIIIKEHHS - TEXHOJIOTIYHI Tpoliecy GopMyBaHHS QyHKIiOHaNbHUX TOKPUTTIB (PII) Ta ix
KOHCTPYKTUBHE KOMITOHYBaHHS. MeTa focifkeHb - cTBOpeHHs cucteM "I - ocHOBA" 3 IPOTHO30BAHOI0 HECYUOIO
3[ATHICTIO i MAKCMMAaJIBHOIO MPALE3IATHICTIO MJISIXOM ONTUMI3alil TEXHOJIOTIN i KOHCTPYKTUBHOTO KOMIIOHYBaHHS
ITOKPUTTIB 3a KPUTEPISIMU MILIHOCTI J715 JeTaylel Cy4aCHOI TEXHIKH, 110 MPALIOI0Th B EKCTPEMAJIBHUX YMOBAxX
ekciulyaTauii. Po3po6ka nigxomy 1o BU60py ajbTepHAaTUBHUX TEXHOJIOTiN HaHeceHHs PI1. MeTonu focigKeHb
6a3yI0ThCsl HA BUKOPUCTAaHHI METO/IiB CHCTEMHOTO aHai3y, 6araTopakTOpHOro IJIaHyBaHHS €KCIIEPUMEHTY,

onTuMizallii Ta MaTeMaTUYHiN 06pOOLi CTaTUCTUYHUX AaHuX. OLiHKa HAaIIPYy>XeHO - 1e(OPMOBAHOI0 CTaHy CUCTEM



"®IT - ocHOBA" 3aCHOBAHA HA AHATITUYHUX METOMAX PO3PAaXyHKiB Ha OCHOBI 3aKOHIB MeXaHiku 1e(pOPMOBAHOTO
TBEPJOTO Tijla, @ TAKOK METOAAX YMCEJILHOTO MOJEIOBaHHS. TeopeTUyHi Ta NPaKTUYHi Pe3yJIbTaTU MOJISTAI0Th Y
IOCATHEHHI MaKCUMaJIbHOI HECYYOI 30AaTHOCTI TPAAULIMHNX CYLiJIbHAX IIOKPUTTIB. [lofanbomMy MifBUIIEHH]
npaue3gaTHocTi cuctem "OIT - ocHOBA" po3pOO6KOI0 KOHCTPYKTUBHUX CXE€M JUCKPETHUX NOKPUTTIB. HoBU3HA:
BIIEPILE 3aIIPOIIOHOBAHO METOZ0JIOTII0 cTBOpeHHs cucteM "I - ocHOBA" 3 IPOTHO30BAHOIO NPaLe3/1aTHICTIO.
Taxui nizxin 3aCHOBaHUM Ha po3po6Lii HOBOI KOHLIENIIii CHCTEMHOTO MifBUIEeHHS HeCy4oi 31aTHOCTI [IOKPUTTIB.
Po3po6s1€H0 HOBY METOLIOJIOTIUHY 6a3y [OCIiI>)KEeHb, sIKa IIOEHYE B €1MHil KOMIIJIEKCHI HayKOBill nporpami
TEOPETUYHI Ta EKCIIEPUMEHTAJIbHI METOIU. Briepiie 3anponoHoBaHi KOHCTPYKLiI IUCKPETHUX ITIOKPUTTIB
KapKaCHOTO THUITy. 3alIpOIIOHOBAHO HOBi TEXHOJIOTIYHI IPUIOMY HAHECEHHSI IMCKPETHUX IIOKPUTTIB Ta KEPYBAaHHS
BnactuBocTsAMU QI1. Pesynbratu: MaTeMaTUYHE MOJIEJIIOBAaHHS Ta ONTUMI3allisi TEXHOJIOTIN 38 KPUTEPiSIMU MiLIHOCTI
IO3BOJIMJIM MaKCUMaJIbHO MiIBUIMTY HECy4y 3[aTHICTh CYLiIbHUX IOKPUTTIiB. 3alIpONIOHOBAHA (Ppi3nyHa MOJEJIb
6ajlaHCy TEIJIOBOTO MOTOKY [JIs [1J1a3MOBOTO HaIllWJIEHHS LO3BOJINIIA MiABUILUTY KOTe3iliHY MIlTHICTh TOKPUTH HA
43% i Ha 19% KoedilieHT BUKOpUCTaHHS MaTepiany. [lomanbuie nigsuineHHs Hecy4yoi 3gaTHocTi OIT gocsaruyto
PO3p06KOoI0 3D NUCKpEeTHUX IOKPUTTIB. Pe3ysibTaTul foCiikeHb cOPMYIbOBaHi Ta peasi3oBaHi y BUIJISIAL
PEKOMEHALIN MOA0 CUCTEMHOTO ITiIBUIIEHHS HECYYOi 3ATHOCTI IIOKPUTTIB LIJIIXOM 3aCTOCYBAHHS
[IepPCIIEKTUBHOTO YHiBEPCAJIbHOTO IHCTPYMEHTY — ONTUMI3allil Ta yIIpaBsIiHHS TEXHOJIOTisIMU i KOHCTpyKuismu OI1.
Po3po6eHi HayKOBi [10JI0’KEHHSI peasi3oBaHi y BUPOOHULITBI IIPU 3MilJHEHHI AeTanel aBiauiitHoi TexHiku y JIT MOY
"Opecaasiapemcepsic” (M. Ogeca) , HIIIT "Entexmam” (M. Binaung), IIIMin,. im. T. C. IIncapenka HAH Vkpainu (m.
KuiB). Cdepa BUKOPUCTAHHS - MAalIMHOOYyBaHHSI.

2. The subject of this investigation is technological processes for formation and constructive arrangement of
functional coatings (FC). The aim of the investigation is to create "FC-base" systems characterized by predicted
bearing capacity and maximal workability through optimization of technologies for constructive arrangement of
coatings by criteria of strength and efficiency to be used in current engineering parts which operate under
extreme conditions as well as to develop an approach to choice of alternative technologies for using FC. The
methods for the investigation are based on up-to-date system analysis techniques, multifactor design of an
experiment and mathematic treatment of statistical data. The estimation of the "FC-base" mode of deformation is
based on analytical calculation procedures in the frame of the mechanics laws for a deformed body and techniques
for numerical simulation. The theoretical and practical results include the achievement of maximal bearing
capacity of traditional continuous coatings and increase in workability of the "FC-base" systems thanks to the
design of novel constructive arrangements for FC, namely discrete coatings of island-like and carcass types.
Novelty consists in the facts that, for the first time, a methodology for creation of "FC-base" systems with a
predicted workability has been proposed. This approach is based on the development of a novel conception of
systematic increase in the bearing capacity of coatings via optimization concerning strength criteria as well as via
choice of alternative procedures for FC formation and estimation of their science linkage. A novel methodological
base for investigation has been developed, which unites theoretical and experimental methods in a single complex
scientific program. For the first time, constructions of discrete coatings of a carcass type have been designed and
novel techniques for deposition of discrete coatings and control of FC coatings have been developed. The obtained
results are as follows: mathematical modeling and optimization of processes concerning the strength criteria made
it possible to increase the bearing capacity of continuous coatings as much as possible with no change in the basic
technologies and equipment. The proposed physical model of the heat flow balance for plasma spraying permitted
an increase in the cohesion strength and material consumption coefficient by 43% and 19%, respectively. Further
increase in the FC bearing capacity was achieved thanks to design of 3D discrete coatings. The investigation
results are formulated and realized in the form of recommendations concerning a systematic increase in the
coating bearing capacity using such a promising universal tool as optimization and control of production and
construction of FCs in relation to their strength and wear resistance. The developed scientific propositions have
been implemented in industry for strengthening aircraft parts at the GP MOU "Odesaaviaremservis" (Odessa), NPP
"Eltekhmash" (Vinnytsia), and H. Pisarenko IPS NAS of Ukraine (Kyiv) . The application area is mechanical

engineering.
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