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2 Hayuno-uccienoBareabeknii AHCTHTYT «LleHTp 3K010rHueckoii NPOMBINLIEHHON MOTHTHKI

AHHOTALMSA

B nocneonue 2001 peanuzyemest mpeno Ha MUHUAMIOPUZAYUIO (PYHKYUOHATBHBIX KEPAMUYLECKUX YCMPOUCME Npu Yiyuuie-
HUuY ux xapaxmepucmux. Ilpu smom cunoHo yciodcHsemcs npoyecc ux ovlcmpo2o npoOmomunupoO8ans U y8enuuusaemcs ce-
becmoumocmo Npu UCNONB308AHUU KIIACCUYECKUX MEXHON02ULL NPOU3600CMEA.

AHsnssicy pazsusaiowetica mexnonocuetl, Myiomumamepuanvias 3D-neuams cnocobna e moivko obecneuums co30aHue
KepamMuyeckux u30enuil CloNiCHbIX hopm (BKIIOYUAsT HEOOCMYNHbIE NPU UCNOTb306AHUL KIACCUNECKUX MEXHONO02Ul), HO U HA
ROPAOKU YCKOPUMb CKOPOCHb NPOMOMUNUPOGAHUS NPU 3HAUUMENLHOM CHUICEHUY CeOeCmOUMOC.

B oannoii cmamve paccmampugaiomes nociedHue 00Cmudicenust 6 001acmu Memooos Mylbmumamepudaivroil 3D-nevamu,
a makdice nPogoOUMCsL 6CECMOPOHHee UCCIe08AHUE (YYHKYUOHATbHBIX KEPAMUYECKUX MAMEPUATO8 U NPOYECCO8, NPULOOHBIX
onst 3D-nevamu, 01 pasnuunblX QYHKYUOHAILHBIX KEPAMUYECKUX YCMPOUCMS, GKII0YAs. KOHOCHCAMOPbl, MHOZOCIOUHbIE NOO-
JIOJCKU U MUKPONONIOCKOBbie anmenHbl. Kpome mozo, onpedenensi Kkitouesvle npooiiemvl U Nepcnekmuésl QVHKYUOH AlbHbIX
Kepamuueckux ycmpoiicme ¢ 3D-neuamoio u3 HeCKONbKUX MAMEPUATO8 U 0OCYICOeHbl Hanpasienus Ha oyoyuyee.

KJIFOYEBBIE CJIOBA: aooumusensie mexronocuu, kepamuxa, HTCC, LTCC, mynemumamepuanorasa 3D-neuams

JJIA HUTUPOBAHUS: 1Ommn JI.U. MynstumarepuaibHas 3D-nedats kepamuueckux usnenuii / FOmmn J1.M., Herpeba A 1O., Pa-
rytkuH A.B., Camxaposckuii A.1O. // Texuuka u Texnonorus cunnkaros. —2024. —T. 31, Ne 1. — C. 35-46.
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MULTIMATERIAL 3D-PRINTING OF FUNCTIONAL CERAMIC DEVICES

Yushin D.L.!, Netreba A.Yu.!, Ragutkin A.V.!, Sanzharovskiy A.Yu.2

! MIREA - Russian Technological University
2 Research Institute "Environmental Industrial Policy Centre" (EIPC)

ABSTRACT

In recent years, there has been a trend towards miniaturization of functional ceramic devices while improving their char-
acteristics. At the same time, the process of rapid prototyping becomes much more complicated and the cost increases when
using classical production technologies.

Being an evolving technology, multimaterial 3D printing is able not only to create ceramic products of complex shapes
(including those inaccessible when using classical technologies), but also to accelerate the prototyping speed by orders of
magnitude with a significant reduction in cost.

This article reviews the latest developments in the field of multimaterial 3D printing techniques, as well as a comprehensive
study of functional ceramic materials and processes suitable for 3D printing for various functional ceramic devices, including
capacitors, multilayer substrates and microstrip antennas. In addition, the key problems and prospects of functional ceramic
devices with 3D printing from several materials were identified and future directions were discussed.

KEY WORDS: additive technologies, ceramics, HTC, LTCC, multimaterial 3D-printing

FOR CITATION: Yushin D.I. Multimaterial 3D printing of ceramic products / Yushin D.I., Netreba A.Yu., Ragutkin A.V., Sanzharov-
skiy A.Yu. // Technique and technology of silicates. —2023. — Vol. 31, No. 1. — Pp. 35-46.
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