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1. MerasneBi Ta KOMITO3ULiMHI 3aKJIagHi HATPiBaJIbHI €JIEMEHTH [1J1s1 3BaPIOBAHHS TEPMOILJIACTUYHUX I0JIIMEPIB

2. Metal and composite embedded heating elements for welding of thermoplastic polymers

Pedepar:

1. ocnimKeHHs IPUCBIYEHO PO3POOL 3aKJIaiHUX HarpiBanbHUX eneMeHTiB (3HE) Ta napameTpiB pe>xxumin
3BAPIOBAHHS JIJIs IIOKPAIIEHHS 3'€IHAHHS MiX 3aKJIaZlJHUMU HarpiBaJbHAMHU €JIEMEHTAMU Ta TOBEPXHIMU
nosliMepHUX MartepiaiB 3 KiHI[€BOIO METOIO MiABUIEHHS MeXaHiUHOi MilJHOCTi 3BapHUX 3'€qHaHb. B poboTi fjs
BUPIilLI€HHS [I0CTaBJIEHOI HAYKOBO-TEXHIYHOI 3a1a4i MPOBeieHO MO (DiKallilo IOBEPXHI TUIIOBUX 3aKJIAHUX
HarpiBaJbHUX €JIEMEHTIB 3 KOPO3iMHOCTINKOI CTajli Ta TUTAHY METOJIOM MiKPOIIJIa3MOBOTO HANIUJIEHHS TaKUMU
MarepiasiaMu sK HiXpoOM, TUTaH, MOJIibIeH i cTanb 65I° Ta po3po6JieHO HOBITHI 3aKJIa/iHi HarpiBajbHi €J1eMeHTH Ha

OCHOBI €JIEKTPOIPOBIAHUX MOJIIMEPHUX KOMITO3UTIB, 3 BUKOPUCTAHHSM SIKMX OTPUMaHi CTUKOBI Ta HAaIlyCTKOBI



3BapHi 3'eHaHHA 3 MilHICTIO Ha piBHI, BinnosigHO, 95...98% Ta 100% MilfHOCTi OCHOBHOTO MaTepiany. 3BaplOBaHHS
3aKJIaJHUM HarpiBajbHUM ejieMmeHToM (33HE) BUKOpUCTOBY€ETLCS, B [I€PIIY Yepry, 1711 3'€lHaHHA AeTalell CKIagHOl
KoHQiryparii B aBiakocMiuHii1, aBTOMOGisie- Ta CyAHOOYAiBHil ranyssx NpoMUCI0BOCTi. [Ipu 11bOMy HarpiBajbHUN
€JIEMEHT 3aJIMIIAEThCSI B 3BAPHOMY 3'€[IHAHHi. Y 3B’13KY 3 TUM, 110 I0r0 CTPYKTYpa i BJIaCTUBOCTI BiIpi3HSAIOThCS Bif,
OCHOBHOTO MaTepiainy feTajen, aaresis MK HUMY HA3bKA, a eKCIUIyaTallisd B yMOBaX LUKJIYHUX TEMIIEPATYPHO-
CUJIOBUX HaBaHTAKEHHSAX MOXKE [TPU3BECTU 10 PYyVHYBAaHHS 3BAPHUX 3'€JHaHb. TOMy, aKTyaJlbHUM 3aJIMLIAEThCS
MUTaHHS MiJBUIIEHHS MIIJHOCTI 3BapHUX 3'€JHAHb IIJIIXOM MOKpaIleHHs aire3ii Mixk 3aKIafHUM HarpiBaJbHUM
€JIEMEHTOM i I0JIiIMEPHUM MaTepiazoM feTasiell B 3BApHOMY 3'€IHaHHI. B TOIl e yac, iHIMM MIJIIXOM BUPIIIE€HHS
3a3HavyeHoi pobseMu MoKe 6yTH BUKOPHCTAaHHS HArpiBaJIbHUX €JIEMEHTIB, sIKi 32 CBOIMU BJIACTUBOCTSIMU
MaKCHMaJIbHO 6JIM3bKi O OCHOBHOTO I10JIiMEPHOr0 MaTepiany feTtasneil. Y 3B'93Ky 3 UM aKTyaJIbHUM € CTBOPEHHS i
IOOCJIiI)KEHHS €JIEKTPOINPOBIAHUX MOJIiIMEPHUX KOMIIO3UTIB Ha OCHOBI N10JIiIMEPY, 3 SIKOTO BUTOTOBJIEHO AETali, 0

3BapIOIOTHCA, Ta ix BUKOPUCTAHHA SK 3aKJIaJHUX HaI‘piBaJ'IbHI/IX eJIeMEeHTiB [J14 3BaplOBaHHA.

2. The research is devoted to the development of embedded heating elements (EHE) and welding parameters to
improve the bonding between the heating element and the surfaces of polymeric materials with the ultimate goal
of increasing the mechanical strength of the welded joints. In the work to solve the scientific and technological
task was carried out modification of the surface of typical embedded heating elements of stainless steel and
titanium by microplasma spraying such materials as nichrome, titanium, molybdenum, and steel 65G and
developed innovative embedded heating elements based on electrically conductive polymer composites that
provide formation of butt and overlap joints with a strength level of, respectively, 95 ... 98% and 100% strength of
the base material. Welding with an embedded welding element (WEHE) is primarily used for joining parts of
complex configurations in the aerospace, automotive, and shipbuilding industries. In this case, the embedded
heating element remains in the welded joint. Due to the fact that its structure and properties differ from the basic
material of parts, the adhesion between them is low, and the operation under conditions of cyclic temperature-
force conditions may lead to failure of the welded joints. Therefore, the relevance of increasing the strength of
welded joints by improving the adhesion between embedded heating element and polymeric material of parts in
the welded joint is still relevant. At the same time, another way of solving the mentioned problem could be the use
of embedded heating element, which is as close as possible to the basic polymeric material of the parts by their
properties. In this regard, it is relevant to create and investigate electrically conductive polymeric composites
based on the polymer from which the parts to be welded are made and to use them as embedded heating elements
for welding.
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