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4. JI>kepesia Ta HanpssMu (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbLHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 0111010

Hampsim ¢inancyBanHs: 2.7 - iHme (CTuneHpgianbHa po60oTa B pamMkax iMeHHoi ctunenii BepxoBHoi Pagu Ykpainu 1151 Mosogux

y4Y€eHUX - JOKTOpiB HayK ([TocTanoBa BepxoBHoi Pagu Ykpainu Big 01.12.2022 N¢ 2791-1X))

JIkepesia piHaHCYBaHHS

IkepeJio ¢iHaHCcyBaHHS: 7713 - KOIITHU IePKOIOIKETY

daxTuynmii oocsar pinancyBaHH4 3a 3BiTHHH eTam: 148.860 Tuc. rpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

HogiTHi TexHOo0rii popMyBaHHS BUPOOIB 3 Iy1acTMac 3D IpyKom Ta 3BapIOBaHHSIM

Ha3zBa po6oTH (aHTIJI)

Novel technologies of products formation using 3D printing and welding

Pedepar (ykp)

B po6oTi 17151 BUTOTOBJIEHHSI KOMIIO3UTHUX Marepiaiis, ¢inameHTiB Ha iX ocHOBI Ta 3D BUPO6iB 3 HUX BUKOPMCTAHO MOJIIAKTUT,
(PLA) HamoBHEHMI1 BYIJIeLleBUM HaIlOBHIOBaYeM - TexHiuHOI0 caxkelo (CB) 3 cerperoBaHoio (BIOPSIKOBAHOIO) CTPYKTYPOIO.
BussieHo, mo Bmict CB y Mexax o = 2,5-5 06.% y PLA maTpuli NpuBOANTh 10 YTBOPEHHS CYLiJIbHOI eJ1eKTpoNpoBinHoi (a3u 3i
301/IbIIEHHSIM €JIEKTPOIPOBiAHOCTI 0dc BUle MOpOry NepKoJislii. BcraHoBieHo, mo 36inbmenHs Bmicty CB Big o =106.% no o =7
00.% y KOMIIO3UTax BUKJIMKAEe HE3HAUHi (4epe3 cerperoBaHy CTPYKTYpy) (a3oBi 3MiHM B MOJNAKTUIHIM MaTpulli Ta MOKpallye
TEepPMiUHi BJIaCTUBOCTi KOMIIO3UTiB. By/ln BUTOTOBJIEHI €/1eKTPONPOBinHi (pimamenTu a5 3D ApyKy meTonom HariasiaeHHs (FDM)
Ta npoBefeHo 3D npyk HUMU. EjleKTprU4yHa IPOBigHICTb 3MiHIOETBCS B MeKax odc = 3,1¢10-11 - 10°10-3 Cm/cm p71s1 dinamenTis i odc
= 3,6°10-11 - 8,1¢10-4 Cm/cM g1 KiHIeBux 3D BUPOGIB. []711 BUTOTOBJIEHHS 3aKJIaHUX HarpiBaJbHUX €JIEMEHTIB /17 3BapIOBaHHS
JeTasnel 3 noJiMepHUX MarepiaiiB, B TOMy 4ucii cpopmoBaHux 3D ApYyKOM B po6OTi CTBOPEHO Ta AOCIIIKEHO eJIeKTPOTePMidHi
Mpoliecy B IipOPE3UCTUBHUX KOMIIO3UTAaX HA OCHOBI MoJieTusaeHy BUCOKOi minbHOCTI (HDPE), mo mictuts 8 06.% caxi (CB), 8
00.% Byryenesux BosokoH (CF) ta ix cymimi 4 06.% CB + 4 06.% CF. Iloka3aHo, 110 MicJisl KOPOTKOTO Yacy HarpiBaHHS B 3pa3Ky
JocsiTaeThCsl piBHOBaXKHA Temrmeparypa Tp. 3aBasku PTC edeKkTy KOMIIO3UTU BUSIBJISIIOTE CAMOPETYJIolounii eekT BimHOCHO Tp.
JloBE€IEHO MO>KJIMBICTb 3aCTOCYBAaHHSI TaKUX IMiPOPE3MCTUBHMX KOMIIO3WTIB [IJI1 3BapIOBaHHS IIOJIIMEPHMX MarepiaiiB 3a
JIOTIOMOTOI0  3aKJIafiHOro HarpiBasbHOoro esnemeHta (3HE) 3 mipopesuctuBHOro marepiany. JOCHiIPKEHHS CEHCOPHUX
BracTuBocTel cTBOpeHMx 3HE mokazany TakoK MOJKJMBICTB iX 3aCTOCYBaHHS Ta BUCOKY MIBUAKICTb 3MiHM iX €JIEKTPUYHUX
napameTpiB npu gedopmariii K 1o, Tak i micsis 3BapioBaHHs, a BigTak Taki 3HE MOXXyTh OyTH CEHCOpaMu /1Jis MOHITOPUHTY SIKOCTI

Ta Ipale3gaTHOCTI 3BApHUX 3'€THAHD.
ne3f, ot



Pedepar (aHr1)

In the work, polylactide (PLA) filled with a carbon filler - carbon black (CB) with a segregated (ordered) structure was used to
manufacture composite materials, filaments based on them, and 3D products from them. It was found that the content of CB in
the range of o = 2.5-5 vol.% in the PLA matrix leads to the formation of a continuous electrically conductive phase with an
increase in the electrical conductivity ndc above the percolation threshold. It was found that increasing the content of CB from o =
1vol.% to o = 7 vol.% in the composites causes minor (due to the segregated structure) phase changes in the polylactide matrix
and improves the thermal properties of the composites. Conductive filaments for 3D printing by deposition method (FDM) were
produced and 3D printed with them. Electrical conductivity varies within odc = 3.1410-11 - 10°10-3 S/cm for filaments and odc =
3.6°10-11 - 8.1°10-4 S/cm for final 3D products . For the manufacture of embedded heating elements for welding parts from
polymer materials, including those formed by 3D printing, electrothermal processes in pyroresistive composites based on high-
density polyethylene (HDPE) containing 8 vol.% carbon black (CB), 8 vol. .% carbon fibers (CF) and their mixtures 4 vol.% CB + 4
vol.% CF. It is shown that after a short heating time the equilibrium temperature Te is reached in the sample. Due to the PTC
effect, the composites exhibit a self-regulating effect relative to Te. The possibility of using such pyroresistive composites for
welding of polymer materials with the use of an embedded heating element (EHE) made of pyroresistive material has been
proven. Studies of the sensor properties of the created EHE also showed the possibility of their application and the high rate of
change of their electrical parameters during deformation both before and after welding, and therefore such EHE can be sensors
for monitoring the quality and performance of welded joints.

Ingekc YIK: 678.5, 621.791; 621.791.03

Kozu remarnunux pyopuk HTI: 81.29.09.31, 81.35.13
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII1

Ha3sBa npoaykuii (ykp): OcTaTo4HMit 3BIiT

Hassa npoaykuii (anr.i): Final report

OuikyBaHi pe3yJybTaTi: Bupobu TexHiuHi, TexHosorii, Marepianu

T'amysp 3acTocyBaHHS: BUCOKOTEXHOJIOTIYHI rajty3i IPOMUCIIOBOCTI, 30KpeMa aBialliifiHa, paKeTOKOCMi4Ha, MEAMYHA i T.1.
Onuc npozykuii (ykp): leranpHuii onuc pesysabraris HIP

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHs IPUHIMIIOBO HOBOI NPOAYKILii (MaTepiasiB, TEXHOJIOTIH TOIIO) IS

3a6e3reyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMITIOPTY

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposagskenns HTII: BuposamxeHo

Crpoku BupoBagaskenHs: 01.202206.2023

Bupo6HuK npoaykuii: FOp>xeHko Makcum Bonogumuposud

CnosxuBayi npoaykuii: [TinnprueMcTsa BUCOKOTEXHOJIOTIYHUX raly3eil IPOMUICIIOBOCTI
IlepcniekTuBHI puHKHU: YKpaiHa, €C

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinieHi HIJIKP

HTII 2

Hassa npoaykuii (ykp): [TosiMmepHi komno3utHi MaTepianu 17151 3D ApyKy PpyHKUiOHATBHUX BUPOGIB Ta iX 3BAPIOBAHHS 3aKJIaTHUM

HaniBaJIbHI/IM €JIEMEHTOM

Hassa npoaykii (aurJi): Polymer composite materials for 3D printing of functional products and their welding with the
embedded heating element



OuikyBaHi pe3yJsbTaTi: Bupobu texHiuHi, TexHosorii, Marepianu
Tanysp 3acTocyBaHHS: BUCOKOTEXHOJIOIIYHI raaysi IpOMUCIIOBOCTI, 30KpEMa aBialliliHa, paKeTOKOCMIYHa, MEWYHA i T.1.

Omnuc npozykuii (ykp): [TosnimepHi maTepianu 3 BUCOKOIO €JIEKTPOIPOBIIHICTIO, sIKa 36epiraeTbcest miciist 3D OpyKy Ta 3BaplOBaHHS

3 iX BUKODUCTaHHSIM.

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLil (MaTepiasiB, TeXHOJIOTIH TOLIO) 115

3a6e3rnevyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iIMITIOPTY

Crapis 3aBepmenocti HTII: ExciepuMeHTaIbHUIN (MAKETHUIL 3pa30K)
Bruposagskenns HTII: He BnposamkeHo

Crpoku BrnpoBaaskeHHs: 01.202206.2023

Bupo6Huk npoaykuii: FOp>xeHko Makcum Bosogumuposud

CnoskuBayi npoaykuii: [TinnprueMcTsa BUCOKOTEXHOJIOT{YHUX raly3eil IPOMUICIIOBOCTI
IlepcniekTUBHI pUHKH: YKpaiHa, €C

IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 0OTOBOpamMU

®opmu Ta ymoBH nepepaui npogykuii: CriiibHi HIJIKP
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