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Pedepar:

1. Iucepraniiina po60oTa MpUCBAY€Ha BUPILIEHHIO BaXXJIMBOTO HAYKOBO-TIPAKTUYHOTO 3aBAAHHS 3i CTBOPEHHS
[IOJIIMEPHUX KOMIIO3UTIB 3 PETyJIbOBAHOIO TEIIONPOBIAHICTIO AJ1s1 3ACTOCYBAaHHSI B TEXHOJIOTISIX aJUTUBHOIO
BUPOOHULITBA. AKTyaJIbHICTh POOOTU 00yMOBIJIEHA HEOOXIIHICTIO B pO3p006L;i HU3KY HOBMX KOMITO3ULIIHUX
MarepiaiB 3 peryJIbOBaHOIO TEIJIONPOBiIHICTIO, IO BOJIOLIOTh LiTbOBUMU MEXaHIYHUMHU Ta (QYHKIIOHATIBHUMU
XapaKTepPUCTUKAMMU Ta € IPUAATHUMHU 1111 BUKOPUCTaHHS B aIUTHBHOMY BUPOOHULITBI. MeTOI0 po60oTH € po3pobKa
TEXHOJIOTiI aluTUBHOI'O BUPOOHUIITBA [TOJliIMEPHUX KOMIIO3UTIB 3 PEryJIbOBaHOIO TEIJIONPOBiAHICTIO. O6’eKTOM
IOCJIIPKEHHS € SBUIIE TENJIONPOBIAHOCTI B ITOJIIMEPHUX KOMITO3ULIMHNUX MaTepianax. [IpegmMeToM JOCiIKeHHS €

TEXHOJIOTii aIUTUBHOIO BUPOOHULITBA [TOJIMEPHUX KOMIIO3UTIB 3 PETYJIbOBAHOIO TEIJIONPOBiAHICTIO. OTpUMaHi B



IpoLeci JOCTiIKeHHs! HAyKOBi pe3yJIbTaTy B CyKyIHOCTI JJO3BOJINJIM PO3B’s13aTH BAXKJIMBE HAYKOBO-IIPUKJIA[IHE
3aBJAHHS 31 CTBOPEHHS MOJIMEPHUX KOMIIO3UTIB 3 PETyJIbOBAHOIO TEIJIONPOBIIHICTIO 17151 32CTOCYBAaHHS B
TEXHOJIOTiSIX aIMTUBHOTO BUPOOGHMITBA. OCHOBHI [10JIOKEHHS, 10 BUBHAYal0Th HAYKOBY HOBU3HY JMCEPTALiIHOI
PpOOOTH MOJIAral0Th Y HACTYITHOMY: 1. BUSIBJIEHO CMHEPreTUYHU e(eKT IPU BBEJEHHI Pi3HMX TUIIB HAIIOBHIOBAUIB.
[Toengnanns 50 % wminai, 20 % rpadity Ta 10-20 % gBOOKKCY TUTAHY, IMOBIPHO, (POPMY€e TPUBUMIPHY TEIJIONPOBIIHY
MepeXxy, 10 MiABUILYE TeMIONPoBigHicTs KoMno3uTy A0 1,93 Bt /(M-K) — Ha 55 % Bulle, HiX y HalleeKTUBHIINX
MOHOHAIIOBHEHUX CUCTEM, — 1O paHille He (ikcyBanocs 11 PLA-marpulp. 2. loBeleHO aHi30TPOIHUI XapaKTep
TEIJIONIEPEHOCY, 3yMOBJIEHUI OpieHTalli€l0 apiB MPY aAUTUBHOMY BUPOOHUIITBI I10OJIIMEPHUX KOMIIO3UTIB. [lepexin
Big opienTanii 90° no 0° BiZTHOCHO HaIMPSMKY TEIJIOBOrO IIOTOKY 36i/blIye TeraonposigHicTs 3 1,03 no 1,25 Bt /(M-K)
1711 KOMIIO3UTIB Ha OCHOBI PLA 3 anoMiHieM, 1110 IMOBIpHO MOB'SI3aHO 3 OpPi€HTAlli€l0 YaCTOK HAallOBHIOBAYa B3JIOBXK
HaMpsIMKY €KCTPY3ii CTpyMeHs oJliMepy 3aBAsIKM 6e3[1epepBHOCTI 1apiB, Y TOM Yac SIK TEIJIOEMHICTDb i MEXaHiuHi
XapaKTEPUCTUKY 3aIMIIAI0ThCS HE3MIHHUMHU Y MEXKaxX CTaTUCTUYHOI IOXMUOKU. 3. BCTaHOBJIEHO MEXaHi3M BILJIMBY
BHCOTH LIApy Ha TEIJIONPOBiIHICTb KOMIIO3UTIiB. 3pOCTaHHs TOBIMHY mapy 3 0,1 7o 0,6 MM 3MeHIIye KiJIbKiCTb
MDXKIIApOBUX iHTepdeiCiB, 1110 MifBuUILly€e TEIJIONPOBiIHICTh Ha 21-34 % Ta 3HMKye aHi3oTporiio Ha 19-28 % 6e3
IIOMITHOI BTPaTU reOMETPUYHOI TOYHOCTI BUPOOiB. 4. BCTaHOBJIEHO, 10 3aCTOCYBAaHHS IPOTPAMHOTI0 3a[IOBHEHHS
I1if1 9ac BUTOTOBJIEHHS BUPOOY IO3BOJISIE PETYJIIOBATH TEIJIONPOBIAHICTh CTPYKTYPH, a 3aCTOCYBAHHS XiMiYHOTO
CIIiHIOBAaHHS y NTOEJHAHHI 3 IPOrPaMHUM 3alI0BHEHHSIM 3a0e3Iedye piBeHb TeIJIONPOBiTHOCTI, TUIIOBUH 117151
i3osnsauifHKuX Marepianis. [IokasaHo, 0 Npu 3HWKEHHI rycTuHy A0 0,15 r/cM3 nuTOMa TEIJIOEMHICTb 3pOCTaE [0
3,35 JIx/(rK) (36inb11eHHs Ha 64 %), TOLi SK TEMIONPOBigHICTb 36epiraeTscs Hiwkue 0,07 Bt /(m-K), mo Bnepie
II03BOJISI€ TPOTHO3YBATU TEII0(Di3NYHI TapaMeTpy KOMIPUacTUX CTPYKTYP 32 €IUHUM HaOOPOM TE€XHOJIOTIUHUX

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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