MIKRO I NANO MAŠINSKA OBRADA SAVREMENIH I PAMETNIH PROIZVODA
Predrag Dašić1, Raul Turmanidze2, Giorgi Popkhadze2
1 Engineering Academy of Serbia (IAS), 11000 Beograd (Srbija), 

e-mail: dasicp58@gmail.com
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Apstrakt:  Mikro i nano mašinska obrada ((M i nM) predstavlja skup proizvodnih tehnologija ili procesa kako bi se dobili delovi ili strukture (proizvodi) malih dimenzija sa velikom preciznošću. Koriste se za mašinsku obradu minijaturnih delova malog prečnika i/ili dužine u mikro i nano skali, tj. prečnik u rasponu od nekoliko nano/mikro metara do nekoliko stotina nano/mikrometara. Parametri obrade (brzina rezanja, korak i sl.) pri nano/mikro mašinskoj obradi variraju u zavisnosti od tehnoloških zahteva, veličine mašine za obradu i materijala radnog predmeta. Primenjuju se za mašinsku obradu proizvoda za: nano i mikro elektroniku; NEMS (Nano-Electro-Mechanical Systems) i MEMS (Micro-Electro-Mechanical Systems) sisteme; biomedicinske implante (stentovi, nano i mikro igle, hirurški alati); preciznu optiku; automobilsku i avio industriju (senzori, injektori goriva); laboratorije na čipu (LoC). U radu je dat pregled razvoja mikro i nano mašinske obrade ((M i nM) malih dimenzija kod savremnih kompozitnih, pametnih i nano-materijala za savremene i pametne proizvode. Analiziran je pregled proračuna i matematičkog modeliranja funkcija sila rezanja, habanja alata i obrtnog momenta u zavisnosti od režima rezanja i geometrijskih parametara mikro i nano mašinske obrade pri obradi malih dimenzija kod različitih kompozitnih, pametnih i mikro i nano-materijala.
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Abstract:  Micro and nano machining ((M and nM) represents a set of production technologies or processes to obtain parts or structures (products) of small dimensions with high precision. They are used for machining miniature parts of small diameter and/or length in the micro and nano scale, i.e. diameter ranging from a few nano/micrometers to several hundred nano/micrometers. Processing parameters (cutting speed, step, etc.) during nano/micro machining vary depending on the technological requirements, the size of the processing machine and the material of the workpiece. They are used for machining products for: nano and micro electronics; NEMS (Nano-Electro-Mechanical Systems) and MEMS (Micro-Electro-Mechanical Systems) systems; biomedical implants (stents, nano and micro needles, surgical tools); precise optics; automotive and aviation industry (sensors, fuel injectors); labs on a chip (LoC). The paper provides an overview of the development of micro and nano machining ((M and nM) of small dimensions in modern composite, smart and nano-materials for modern and smart products. An overview of calculations and mathematical modeling of the functions of cutting forces, tool wear and torque depending on the cutting mode and geometric parameters of micro and nano machining during the processing of small dimensions with various composite, smart and micro and nano materials was analyzed.
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