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Pedepar:

1. Incepraujiiina po60Ta IpUCBSIY€HA BUPIlIEHHIO BYKJIMBOIO HAYKOBO-TIPAKTUYHOTO 3aBIAHHS 3i CTBOPEHHS
[OJIIMEPHUX KOMIIO3UTIB 3 PETYJIbOBAHOIO TEIJIONPOBiAHICTIO IJ1s1 3ACTOCYBAaHHSI B TEXHOJIOTISIX aJUTUBHOTO
BUPOOHULITBA. AKTYaJIbHICTb pOOOTU 06YMOBIJIEHA HEOOXIAHICTIO B pO3PO6LIi HU3KM HOBUX KOMIIO3ULIHUX
MarepiaJiB 3 peryJboBaHOIO TEIJIONPOBIHICTIO, 1110 BOJIOA{IOTh Li/IbOBUMU MEXaHIYHUMU Ta (PYHKLIOHATIbHUMU
XapaKTEepPUCTUKAMU Ta € IPUAATHUMMU 1711 BUKOPUCTAHHS B aJUTMBHOMY BUPOOHULITBI. MeTO0 po6oTH € po3podKa
TEXHOJIOTii aIuTUBHOTO BUPOOHUILITBA MTOJiIMEPHUX KOMIIO3UTIB 3 PETyJIbOBAHOIO TEIJIONPOBiAHiCcTIO. O6’€eKTOM
IOCJII>)KEHHS € IBUlIEe TENJIONPOBIAHOCTI B MOJIIMEPHUX KOMITO3ULIIHUX MaTepianax. [IpegMeTomM JOCiI)KeHHS €
TEXHOJIOTii alUTUBHOIO BUPOOHUIITBA [T0JIiIMEPHUX KOMIIO3UTIB 3 PEryJIbOBAHOIO TEIJIONPOBiAHICTIO. OTpUMaHi B
IIPOLIECi TOCIiI>)KEHHS HAYKOBi pe3yJIbTaTU B CYKYITHOCTI JO3BOJIMJIM PO3B'sI3aTH BAXKJIMBE HAYKOBO-TIPUKJIALHE
3aBJIaHHA 31 CTBOPEHHA MOJIIMEPHUX KOMIIO3UTIB 3 PEryJIbOBAHOIO TEIJIONPOBIAHICTIO 11 3aCTOCYBaHHS B

TEXHOJIOTISIX aJUTUBHOTO BUPOOHUITBA. OCHOBHI I10JIOXKEHHS, 110 BU3HAYAIOTh HAYKOBY HOBU3HY JIMCEPTALiifHO]



pOOOTH MOJIAral0Th Y HACTYITHOMY: 1. BUSIBJIEHO CMHEPreTUYHU e(eKT IPU BBEJECHHI Pi3HMX TUIIB HAIIOBHIOBAUIB.
[Moepnanus 50 % mini, 20 % rpadity ta 10-20 % nBoOKHCY TUTAHY, IMOBiIpHO, (POpMYy€E TPUBUMIPHY TEILJIONPOBIIHY
Mepexy, 10 MiJBHUIly€e TeIJIONPOBifHICT, KoMno3uty 1o 1,93 Bt /(m-K) — Ha 55 % Bulne, HiX y HallepeKTUBHIIINX
MOHOHAIIOBHEHUX CUCTEM, — 10 paHimie He (ikcyBasnocs 1yt PLA-matpuup. 2. loBeIeHO aHi30TPONHUI XapaKTep
TEIJIONEePEHOCY, 3yMOBJIEHUI OpieHTalli€lo MapiB IpyU aAUTUBHOMY BUPOOHULITBI [10JiMEPHUX KOMIIO3UTIB. [lepexin,
Big opienTanii 90° 1o 0° BiZHOCHO HaINPSIMKY TEIJIOBOIO IIOTOKY 30i/blIye TenaonposigHicTs 3 1,03 no 1,25 Bt /(M-K)
1711 KOMIIO3UTIB Ha OCHOBI PLA 3 anmioMiHieM, 1110 IMOBIpHO MOB'SI3aHO 3 OPi€HTAlli€l0 YAaCTOK HAITOBHIOBaYa B3JIOBXK
HaIpsIMKY €KCTPY3ii CTpyMEHS IOJIiIMEPY 3aBASKU O€3MepepBHOCTI apiB, y TOM Yac SIK TEIJIOEMHICTD i MeXaHiuHi
XapaKTepPUCTUKY 3INIIAI0THCSI HE3MIHHMMU Y MeXaX CTaTUCTUYHOI IOXUOKHU. 3. BCTaHOBJIEHO MeXaHi3M BILIUBY
BHCOTH LIAPy Ha TEIJIONPOBiHICTb KOMIIO3UTIB. 3pOCTaHHs TOBIMHY mapy 3 0,1 7o 0,6 MM 3MEHIIyeE KiJIbKiCTb
MIXIIAPOBUX iHTepdeIiCiB, 10 MigBUILy€e TEIJIONPOBiIHICTh Ha 21-34 % Ta 3HMKye aHi3oTpoIio Ha 19-28 % 6e3
IIOMiTHOI BTPAaT¥ r€OMETPUYHOI TOYHOCTi BUPOGiB. 4. BCTaHOBJIEHO, 1110 3aCTOCYBaHHSI IPOrPAMHOr0 3alIOBHEHHS
I1ifl Yac BUTOTOBJIEHHS BUPOOY 103BOJISIE PETYJIIOBATH TEIJIONPOBIAHICTh CTPYKTYPH, a 3aCTOCYBAHHSI XiMIYHOTO
CIIiHIOBAaHHS y NTOEJHAHHI 3 IPOrPaMHUM 3alI0BHEHHSIM 3a0e3I1edye piBeHb TEIJIONPOBiJHOCTI, TUTIOBUH 117151
iomnsuiiiHux MaTtepiasis. [TokazaHo, O MPU 3HKEHHI rycTuHU 10 0,15 T/cM® TMTOMA TEIJIOEMHICTb 3pOCTAE 10
3,35 I /(rK) (36inbieHHs Ha 64 %), TOAI K TEIJIONPOBiTHICTh 30epiraeThcs Huxk4e 0,07 Bt /(m-K), mo Bnepiue
II03BOJIsI€ TPOTHO3YBATU TEII0()i3NYHI TapaMeTpy KOMIPUaCcTUX CTPYKTYP 32 €IUHUM HaOOPOM TEXHOJIOTIUHUX

3MiHHUX.

2. The dissertation is devoted to solving an important scientific and practical problem of creating polymer
composites with adjustable thermal conductivity for use in additive manufacturing technologies. The relevance of
the work is due to the need to develop a number of new composite materials with adjustable thermal conductivity,
which have the target mechanical and functional characteristics and are suitable for use in additive manufacturing,.
The work aims to develop additive manufacturing technology for polymer composites with adjustable thermal
conductivity. The object of the study is the phenomenon of thermal conductivity in polymer composite materials.
The subject of the study is the development of additive manufacturing technology for polymer composites with
adjustable thermal conductivity. The scientific results obtained during the research process collectively made it
possible to solve an important scientific and applied problem of creating polymer composites with adjustable
thermal conductivity for use in additive manufacturing technologies. The main provisions that determine the
scientific novelty of the dissertation are as follows: 1. A synergistic effect was found when introducing different
types of fillers. The combination of 50% copper, 20% graphite and 10-20% titanium dioxide probably forms a
three-dimensional heat-conducting network, which increases the thermal conductivity of the composite to 1.93

W /(m K) - 55% higher than the most efficient mono-filled systems - which has not been previously recorded for
PLA matrices 2. The anisotropic nature of heat transfer, due to the orientation of the layers during the additive
manufacturing of polymer composites, was proven. The transition from 90° to 0° orientation relative to the heat
flow direction increases the thermal conductivity from 1.03 to 1.25 W /(m‘K) for PLA-aluminum composites, which
is likely due to the orientation of the filler particles along the direction of polymer jet extrusion due to the
continuity of the layers, while the heat capacity and mechanical characteristics remain unchanged within the
statistical error. 3. The mechanism of the influence of the layer height on the thermal conductivity of composites is
established. An increase in the layer thickness from 0.1 to 0.6 mm reduces the number of interlayer interfaces,
which increases the thermal conductivity by 21-34% and reduces the anisotropy by 19-28% without a noticeable
loss of geometric accuracy of the products. 4. It was found that the use of software filling during the manufacture
of the product allows you to adjust the thermal conductivity of the structure, and the use of chemical foaming in
combination with software filling provides a level of thermal conductivity typical of insulating materials. It is shown
that when the density decreases to 0.15 g/cm?, the specific heat capacity increases to 3.35J /(g K) (an increase of
64%), while the thermal conductivity remains below 0.07 W /(m K), which for the first time allows you to predict
the thermophysical parameters of cellular structures using a single set of technological variables.
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