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This book covers topics at the iпterface betweeп maпufacturiпg, materials апd mechaпical 
епgіпееrіпg, as well as quality assuraпce, with а focus оп advaпced maпufacturiпg 

processes. lt focuses оп the receпt developmeпts іп productioп рІапп і пg, desigп 

епgіпееrіпg, advaпced materials, maпufacturiпg techпology, machiпiпg processes, process 
епgіпееrіпg, quality assuraпce. lt covers а wide raпge of maпufacturiпg processes, such as 
cuttiпg, griпdiпg, assembly, coatiпgs, iпcludiпg ultrasoпic treatmeпt, moldiпg, radial
isostatic compressioп, ioпic-plasma depositioп, volumetric vibratioп treatmeпt, wear 
resistaпce, highlightiпg the advaпtages of augmeпted reality, RFID techпology, reverse 
епgіпееrіпg, optimizatioп, heat апd mass traпsfer, eпergy maпagemeпt, quality іпsресtіоп, 

апd eпviroпmeпtal impact. Based оп the 2пd Grabcheпko's ІпtеrпаtіопаІ Сопfеrепсе оп 
Advaпced Maпufacturiпg Processes (lпterPartпer-2020)·, held оп September 8-11, 2020, іп 
Odessa, Ukraiпe, this book offers а timely overview апd exteпsive sпapshot оп treпds апd 
techпologies іп the sigпificaпt areas of eпgineeriпg. lt is also iпteпded to build а bridge 
betweeп academic апd iпdustrial researchers. 
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Synthesis of Elastic Characteristics Based 
on Nonlinear Elastic Coupling 

Victor Kurgan roooo-0003-3153-73131 
lhor Sydorenkoroooo-oooнв40-4з1~1 
lhor Pro ko povi ch roooo-0002-so59-65~7J 
Yuriy Yeputatovroooo-0002-6984-oзsзJ ' 

Oleksand г Levynskyi roooo-0001-9Б43~1494J 

Odessa National Polytechnic University, 1, Shevchenko Ave, Odessa, 65044, 
Ukraine 

Modern equipment and units operate in а wide range of loads, amplitudes, and 
vi brational frequencies caused Ьу harmonic, shock, ог external influences. On this 
basis, it is urgent ~о develop new designs with advanced capabilities to counteract 
torsional vibrations in the technical system. The design of elastic coupling with 

nonlinear mechanical feedback is considered in the paper. Developed its design 
scheme and the main geometrical parameters that determine the elastic 
characteristic. Expressions were obtained which describing the elastic 
characteristic of the coupling. Calculations have been made to evaluate the 
capabilities of the considered device to reproduce nonlinear elastic 
characteristics. The control function as а step polynomial was used to determine 
he relationship between the curvature of the control function sections and the 

relevant sections of the elastic characteristic . А graphical interpretation of the 

calculations is made. The initial parameters аге determined, and the target elastic 
characteristic with two sections of temporary load loss is calculated. The graphical 

terpretation showed that the elastic coupling realizes the calculated elastic 
characteristic. А correction parameter is set to prevent the mechanism from being 

mmed when using complex control link profiles. 
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