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2. Scientific and Technological Fundamentals of Producing Precise, Non-detachable Joints by Pressure Welding

Pedepar:

1. Inceprarist npucBsYeHa BUBYEHHIO 3aKOHOMipHOCTe! (GOpMyBaHHS IIPELM3iTHIX HEPO3'EMHUX 3'€IHAHD i3
Pi3HUX OOHOPIAHMX Ta Pi3HOPIAHUX MaTepiaiB i po3po6Ili Ha 11ilt OCHOBI TEXHOJIOTIN MTPeLUn3iiHOro 3BaplOBaHHs
THCKOM. BCcTaHOBJIEHO, 1110 OCHOBHOIO BUMOTOIO 117151 3a0€3I1€4€HHS TPELU3iIHOCTI € IEPETBOPEHHS B ITPOLIEC
3BApIOBAHHS YJIbTPATOHKOIO IOBEPXHEBOTO MAPY B IIJIACTUYHUI, aKTUBOBAHMIA CTaH abo PifjHy 3a paXyHOK
Jlokasnizauii eHeprii B cTUKy, Moaudikallii 10BepXOHb, BAKOPUCTAaHHS TPOMDKHUX HAHOCTPYKTYPOBaHUX IPOIIAPKiB
a60 XiMiYHO aKTMBHUX apiB. PO3p06I€HO METOAMKY PO3PaXyHKy PEKMMiB 3BapIOBAHHS TUCKOM /1J1S1 OTPUMAHHS
NpenusiiHuX HepO3'€MHHUX 3'€JHaHb. PO3p0671€HO HOBI CIOCOOU 3BApIOBAHHS TUCKOM 1 - 4yepes NpoIapoK, KU
I03BOJISI€ JIOKAJIi3yBaTy TEMIIEPATypHU i AedopmaliiiHnil BIJIUB HA By3bKy IIPUKOHTAKTHY 30HY; 2 — YEPE3
IIPOMIKHU [IPOLIAPOK i3 3BAPIOBAJILHOTO Martepiay; 3 — 4epe3 IPOMDKHUI XiMIYHO aKTUBHUH NIPOIIAPOK; 4 — 4yepes3
CYLIiJIbHMI ITPOLIAPOK y BUIJIAAi NOpUCTOi (posbru. CHPopMyIbOBaHO PEKOMEHallii 10 TPAaKTUYHOMY
BMKOPHMCTAHHIO JOJATKOBUX 3aC00iB aKTUBALil IOBEPXOHD [J1s1 IPELU3iiHOT0 3BapIOBAHHS TUCKOM Pi3HUX

OJIHOPiIHUX Ta pi3HOpPiAHMX MaTepiasiB. Po3po6yieHO TUIIOBY 3arajibHy TEXHOJIOTiI0 OTPUMaHHS MPeUU3inHIX



HEpO3'€MHUX 3'€IHAaHb METAJIEBUX MaTepiasliB 3BapIOBAHHSIM TUCKOM, €(PeKTUBHICTD SIKOI aTPOOOBAHO IpU

BUTOTOBJIEHHI Pi3HUX BUPOOIB.

2. The thesis focuses on the regularity investigation of the precision non-detachable joints formation from various
homogeneous and heterogeneous materials and the development of precision welding techniques and procedures
based on it. It has been established that the key requirement for providing precision is the transformation of an
ultrathin surface layer into a plastic, activated state or liquid during the welding process as a result of the energy
localization at the junction, surface modification, application of intermediate nanostructured layers or chemically
active layers. The method of pressure welding calculations for producing precision non-detachable joints has been
developed. New methods of pressure welding have been developed: 1 - through the interlayer which provides the
localization of temperature and deformation influence on the narrow near-contact zone; 2 - through the
intermediate layer of welding consumables; 3 - through the intermediate chemically active layer; 4 - through the
solid layer in the form of porous foil. Recommendations concerning the practical application of additional tools of
surface activation for precision pressure welding of various homogeneous and heterogeneous materials have been
formulated. The typical general technology of producing precision non-detachable joints of metal materials by
pressure welding has been worked out. Its effectiveness was tested during the manufacture of various products.
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