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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka pyHIaMeHTalIbHUX OCHOB aIUTUBHUX TEXHOJIOTiH (POPMyBaHHS BUPOOIB 3 BUCOKOTEXHOJIOTIUHUX

MOJTiMEPHUX KOMITIO3UTIB Ta iX 3'€ JHAaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of fundamental bases of additive technologies for formation of products made with high-tech
polymer composites and their compounds

Pedepar yKpaiHCBKOIO:

Merta po60oTHy - yIOCKOHaJI€HHSI METOAUKY CTBOPEHHS [I0JIiIMEPHUX KOMIIO3UTIB Ta (pislaMeHTiB Ha iX OCHOBI,
BCTAHOBJICHHSI 3aKOHOMIDHOCTE! HalIaBJ€HHS KOMIIO3UTHOTO (PilaMEeHTY NIPU aJUTUBHOMY (POPMYyBaHHi
3aKJIQIHUX €JIEMEHTIB IJIs1 3BapIOBAHHS, JOCJIIPKEHHS BJIACTUBOCTEN KOMIIO3UTHUX 3aKJIA[JHUAX €JIEMEHTIB Ta
3BapHUX 3'€JHaHb, CPOPMOBAHUX 3 IX 3aCTOCYBaHHIM. B pOGOTI BUKOPUCTAHO Cy4acCHUI BUTPATHUH GiomosiMepHuit
marepiain - nosinakrup (PLA), ekosoriuHuii, 6iocymicHuUM, 3 BUCOKMMYU MTOKa3HMKaMU MilHOCTi. OfiHaK, HasiBHA
KiJIBKICTB IOCTIIZI)KEHb HE 1a€ TIOBHOTO YSBJIEHHS PO XapaKTep Mepediry npoiecis B 1iboMy MaTepiasni npu FDM 3D
Ipyui. Byna ynockoHaneHa MeTouKa (POPMYBaHHSI €JIeKTPOIIPOBiTHMX KOMIIO3UTIB Ha OCHOBI PLA Ta ByrjeneBoro
HAIlOBHIOBAYa, Ta OTPMMaHHs 3 HUX ¢inameHTiB as 3D npyky. [IpoBeseHe KOMITIOTEpHE MOJIEJII0BaHHS
CErperoBaHoOi CTPYKTYPU MiKPOKOMIIO3UTIB HA OCHOBI MOJIiJIaKTHy, HATIOBHEHOTO TEXHIYHUM BYTJIELIEM, 10KA3aJI0
HasIBHICTb B MaTepiaJi 6e31epepBHOro KapKacy MiKpo4aCTMHOK BYTJIELIIO, [0 3YMOBJIIOE I0T0 €JIeKTPOIPOBiAHICTb.
MeTooM rapsi90ro KOMIMAKTYBaHHSI CTBOPEHO €JIEKTPOIPOBiJHI ITOJiMEPHI KOMIIO3UTH Ta HA X OCHOBI
cpOopMOBaHO eJIeKTPOIPOBinHi dpirameHTH, a MetogoM FDM 3D npyky BUrOTOBJI€H] TOJIMEPHI 3aKIaAHi
HarpiBajibHi es1eMeHTHU. JJOCTIiI>)KeHO 3aJI€5KHICTh €JIEKTPOIPOBITHOCTI KOMIIO3UTHUX (PiJlaMEHTIB Ta 3aKJIAHUX
€JIEMEHTIB 3 HUX BiJj KOHLIEHTPALlil ByIJIELLEBOrO MiKpOHAIOBHIOBa4Ya. [loka3aHo, 1110 Ha 3HAYEHHS
€JIEKTPOIIPOBIIHOCTI Ta MeXaHIYHOI MilIHOCTI BUPOOIB i3 KOMIIO3UTHOI'O MaTepiajy BIJIMBAE IIPOLieC peopraxisani
€JIEKTPOIIPOBiIHOTrO KapKacy cerperosaHoi ¢pasu MikpoHaroBHIOBaYa Ipy GOpMYBaHHI (ijlaMeHTIB Ta 3aKJIaHUX
€JIEMEHTIB. JJOCJIII)KEHHSI CEHCOPHUX BJIACTUBOCTEN ITOJIMEPHUX 3aKJIaJHUX €JIEMEHTIB BUSIBUJIU BUCOKY

IIBUJIKICTh 3MiHU €JIEKTPUYHUX [TapaMeTpiB II0JIIMEPHOTr0 MaTtepiajy npu ioro gedopmatiii.

Pedepar aHr1ilicbKOIO:

The relevance of the work is determined by the constant need to improve existing and develop new composite
polymer materials with unique properties for 3D printing. This is usually achieved by adding special fillers to the
polymer matrix and, as a result, obtaining a composite polymer with new, significantly different properties. A
separate type of composites - conductive polymer materials - is an important functionality for 3D printing
products that have many potential applications, The purpose of the work is to improve the method of creating
polymer composites and filaments based on them, to establish the laws of deposition of composite filament during
the additive formation of embedded elements for welding, to study the properties of composite embedded
elements and welded joints formed with their use. The work uses a modern consumable biopolymer material -
polylactide (PLA), ecological, biocompatible, with high strength indicators. However, the available number of
studies does not provide a complete picture of the nature of the processes in this material during FDM 3D printing.
The method of forming electrically conductive composites based on PLA and carbon filler and obtaining filaments
for 3D printing from them was improved. Computer modeling of the segregated structure of micro-composites
based on polylactide filled with technical carbon showed the presence of a continuous framework of carbon
microparticles in the material, which determines its electrical conductivity. Electrically conductive polymer
composites were created by the method of hot compaction and electrically conductive filaments were formed on
their basis, and polymer base heating elements were made by the method of FDM 3D printing. The dependence of
the electrical conductivity of composite filaments and embedded elements from them on the concentration of



carbon microfiller was studied. It is shown that the values of electrical conductivity and mechanical strength of
products made of composite m
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