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Apstrakt: 3D i 4D štampa (3DP/4DP) su savremene tehnologije aditivne proizvodnje (AM) koja se koristi za proizvodnju širokog spektra proizvoda složenih geometrija od podataka tro-dimenzionalnog (3D) i četiri-dimenzionalnog (4D) modela, retrospektivno. Proces 3D/4D štampe se sastoji od štampanja uzastopnih vrlo tankih slojeva materijala koji se formiraju jedan na drugom. Koristi se kao jedna od deset glavnih tehnologija u konceptu nove generacije digitalizovanih fabrika nazvanom ”industrija 4.0”. Radi se o novoj i vrlo interesantnoj oblasti, što dokazuje veliki broj proizvedenih i u proizvodnim pogonima primenjenih 3D/4D štampača, kao i veliki broj proizvoda koji se izrađuju pomoću ove tehnologije, veliki broj publikacija u poznatim svetskim citatnim bazama podataka i veliki broj prijavljenih i prihvaćenih patenata. 3D i 4D štampa (3DP/4DP), u odnosu na tradicionalne proizvodne procese, ima nekoliko prednosti kao što su napr.: izrada složene geometrije proizvoda sa visokom preciznošću, maksimalna ušteda materijala, fleksibilnost u dizajnu i sl. Tako da, od 2019. godine one predstavljaju najdominantnije proizvodne procese u svim industrijskim granama. 3D i 4D štampa uključuje različite metode obrade, materijale i opremu. Širok spektar materijala koji se trenutno koriste u 3D i 4D štampi uključuje i sve tri glavne grupe kompozitnih materijala na bazi keramike ili skraćeno CMC (Ceramic Matrix Composites – Kompoziti sa keramičkom matricom), metala ili MMC (Metal Matrix Composites – Kompoziti sa metalnom matricom) i polimera ili PMC (Polymer Matrix Composites – Kompoziti sa polimernom matricom). U radu je data analiza primene 3D i 4D štampe kompozitnih materijala sa posebnih osvrtom na vrste CMC, MMC i/ili PMC materijala koji se obrađuju i preporučenim parametrima za njihovu obradu.
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Application of 3D/4D Printing for the Processing of Composites Materials
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Abstract:  3D and 4D printing (3DP/4DP) are modern additive manufacturing (AM) technologies used to produce a wide range of products with complex geometries from three-dimensional (3D) and four-dimensional (4D) model data, retrospectively. The 3D/4D printing process consists of printing successive very thin layers of material that are formed on top of each other. It is used as one of the ten main technologies in the concept of a new generation of digitized factories called ”Industry 4.0”. This is a new and very interesting field, as evidenced by the large number of 3D/4D printers produced and used in production facilities, as well as the large number of products made using this technology, the large number of publications in well-known global citation databases, and the large number of reported and accepted applications of patents. 3D and 4D printing (3DP/4DP), compared to traditional production processes, has several advantages, such as: production of complex product geometry with high precision, maximum material savings, flexibility in design, etc. So, as of 2019, they represent the most dominant production processes in all industrial sectors. 3D and 4D printing involves different processing methods, materials and equipment. The wide range of materials currently used in 3D and 4D printing includes all three main groups of composite materials based on ceramics or abbreviated CMC (Ceramic Matrix Composites), metal or MMC (Metal Matrix Composites) and polymers or PMC (Polymer Matrix Composites). The paper provides an analysis of the application of 3D and 4D printing of composite materials with special reference to the types of CMC, MMC and/or PMC materials that are processed and the recommended parameters for their processing.
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