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MOJMMEPHBIE KOMIIO3UILIUOHHBIE MATEPUAJIbI
JUISI ®YHKIIMOHAJIBHBIX U3JEJIUHI, TOJTYYEHHBIX METOJ10M
IMMOCJOMHOM 3D-IIEYATH

A. C. AHTOHOB™, H. P. IIPOKOITYYK?, I1. B. KJIOUKO?, A. T. JFOBUMOB?, K. B. BULLIHEBCKMUIA?

I'ponnenckuii rocynapctsennblii ynusepeurer umenu SIuxu Kynansi, yi. Oxeniko, 22, 230023, r. I'poano, Benapycs
2Benopycckuii rocynapcTBEHHBIH TEXHONOTHYECKUIA yHUBEpCHTeT, yi. CBepoBa, 13a, 220006, T. Munck, benapych

Lenv pabomvr — uccredogarnue 803MOHCHOCIU UCNONLIOBAHUS KOMNOZUYUOHHBIX MAEPUANO8 HA OC-
HOBe NPOMbBIULIEHHBIX MEPMONAACHIO8, NOIYYEHHBIX COBMEWEHUEM PA3IUYHBIX KOMROHEHMO8, Ol U320MO6-
Jenust uramenmos 0 3D-npunmepos.

Paccmompenvt memoodonocuueckue nooxoowl Kk paspadomie KOMROZUYUOHHBIX MAMEPUANIO8 HA OCHO8e
npomvliuieHHbIx noaumepos oas 3D-npunmepos. Ilokazano, umo ons obecneyeHus 3a0aHHBLIX NAPAMEMPO8
Kayecmea u32omogneHHblx demaiell HeobXo0umo ONMUMATbHOe COYemanue napamempos 0eq)opmayuoHHO-
NPOYHOCTHBIX, PEONOSUYECKUX XAPAKMEPUCTNUK U COBMECHUMOCMU KOMHOHEHMO8, 6X00AWUX 6 COCmas
KOMARO3UYUOHHO20 MAMepUdnd uiamenmos.

Paspabomansl cocmasel KOMROZUYUOHHBIX MAMEPUATLO8 HA OCHOBE NPOMbBIUULEHHO 8bINYCKAEMbIX NOIU-
aAMUd06 0I5t U320MOGLEHUS U30ENUL PA3TULHO20 DYHKYUOHATLHO2O HA3HAYEHUs NO MEXHOA02UU NOCIOUHOU
3D-neyamu. Ilpeonosiceno uchonb3o6ams 0si U320MOBGIEHUS PUIAMEHMOE KOMNOZUYULL HA OCHOGe anugha-
muyeckux noauamudos (I1A6, 1146.6), codepaicawux 6 Kavecmee QYHKYUOHATLHLIX MOOUPUKAMOPOS mep-
moniacmuunvie noaumepsl kiacca noauamuoos (IA12), noruwsgupoe (I19T) u noruonepunos (IISHII). Ilo-
KA3aHo, 4mo 66edeHue 8 MAmpUudHblil NOAUMEP QYHKYUOHALLHBIX MOOUDUKAMOPOE NO3BOJIem YNpAGIsamb
napamempamy peoiocuieckux u 0e)oOpmMayuOHHO-NPOYHOCHHBIX XAPAKMEPUCIUK KOMNO3UYUOHHBIX Mame-
puanos. Paspabomannwsiii cocmas KOMROZUYUOHHO20 MAMEPUANLA HA OCHO8E CMeCU anuhamuyeckux noau-
amuoos (I146.6, 1146 u [1A12) obradaem dedpopmayuoHHO-NPOYHOCHMHBIMU XAPAKMEPUCMUKAMU, Npe-
socxooawumu mampuunsiti komnonenm I[146.6 ¢ 1,2—1,5 paza. B pesyromame sxcnepumeHmanbhbix
UCCre008aHUll PeOIocUHecKUx U 0eopMayUuOHHO-NPOYHOCHHBIX XAPAKMEPUCIMUK PA3PAOOMAHHBIX CO-
CMaeo8 yCMAaHOBLEHO, YMO 3HAYEHUS XAPAKMEPUCMUK CYUECMBEHHO 3A8UCAM OM CNnocoba NoaydeHus
obpasyos. Yemanosnena xoppenayus mexcoy napamempam 0eq)opmMayuoHHo -npoOYHOCMHbIX XapaKme-
PUCMUK KOMNOUYUOHHBIX MATNEPUANO8, NOJIYYEHHBIX C NOMOWBIO PA3IUYHBIX MEXHON02UU nepepabomxu
6 uzdeaus. Tak, snauenus npeodena nPoYHOCMU NPU paspvige O 00PA3Y08, NOJNYYEHHBIX NO MEXHON0SUU
nocnounozo Hanaaenienus Ha 3D-npunmepe, no cpasHenuro ¢ 0bpazyamMu, NOIYYEHHLIMU NUMBEM NOO
oasnenuem, Hudice Ha 25—-30% u na 48—50% ons 0bpaszyos, chopmuposanHvix YKIAOKOU C0EE 800.1b U
nonepex yCunus pacmaiceus COOmeemcmeeHHo.

KaiodeBble c10Ba: MPOMBINUICHHBIH TEPMOIUIACT, (YHKIHOHAIGHBIH MOJU(UKATOpP, MOIMMEPHbIE KOMIIO3HUTHI,
(uIaMeHT, cMECH TepPMOIUIACTOB, TEPMOMEXAHUUECKOE COBMEIICHHE.
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The aim of the work was to investigate the possibility of using composite materials based on industrial
thermoplastics obtained by combining different components to manufacture filaments for 3D printers.

Methodological approaches to the development of composite materials based on industrial polymers for
3D printers are considered. It is shown that to ensure the specified quality parameters of the manufactured
parts, an optimal combination of the parameters of stress-strain, rheological characteristics and compatibil-
ity of the composite material components is necessary.

Composite materials based on industrially produced polyamides have been developed for the manufac-
ture of products for various functional purposes using the 3D printing. It is proposed to use compositions
based on aliphatic polyamides (PA6, PA6.6) for the manufacture of filaments, containing thermoplastic pol-
ymers of the class of polyamides (PA12), polyesters (PET) and polyolefins (LDPE) as functional modifiers.
The developed blend based on aliphatic polyamides (PA6.6, PA6 and PA12) has stress-strain characteristics
exceeding the matrix component PA6.6 in 1,2-1,5 times. As a result of experimental studies of the parame-
ters of rheological and stress-strain characteristics of the developed composite materials based on aliphatic
polyamides, polyolefins and complex polyesters, it was found that the parameters of characteristics signifi-
cantly depend on the method of obtaining samples. The correlation between the parameters of stress-strain
characteristics of composite materials obtained by different processing technologies has been established.
Thus, the values of tensile strength parameters for the samples from the developed composites obtained by
the FDM technology on a 3D printer are reduced in comparison with the samples obtained by injection
molding lower by 25-30% for the samples formed by laying the layers along the tensile force, and 48-50%
— when laying the layers across the direction of the tensile force.

Keywords: industrial thermoplastic, functional modifier, polymer composites, filament, thermoplastic blends, ther-

momechanical pro-cessing.
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