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ABSTRACT  
A model of a tool for machining cutting ceramics is proposed with an aim to provide a detailed analysis of 
its durability. The development of effective abrasive materials capable of operating under extreme 
conditions is discussed. The use of tools made from diamond-containing composite materials is 
necessitated by the exceptional hardness of diamonds. While many researchers have investigated finishing 
processes, the combination of vibrational and electromagnetic components to achieve a high-quality and 
productive lapping process for superhard ceramics has not been previously accomplished. The process of 
synthetic diamond manufacturing is described. 
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Introduction 
A critical scientific and technical challenge is the selection of an abrasive tool for the 
vibro-magnetic-abrasive finishing (VMAF) of cutting ceramics that ensures high quality of 
the machined surface and extends the service life of ceramic tools [1ɝ3]. 

The process involves subjecting the processing medium and workpieces in the 
vibration machineɠs chamber to a constant magnetic field perpendicular to the plane of the 
mediumɠs circulatory movement. Vibration drives the medium, aligning the ferromagnetic 
abrasive, Al2O3 granules, and synthetic diamonds (adhered to the granules) along the 
magnetic field lines. The dense abrasive packing prevents workpiece collision. 
Vnukov Y.N. [4] studied ceramic cutting plate processing and advanced tools. 
Kozyrev N.V. et al. [5] investigated synthetic diamond production. Liao Y.S. and Lin H.V. [6] 
explored advanced tool creation. Rogov V.A. and Shkarupa M.I. [7] compared mechanical 
processing of superhard materials by grinding. Lebedev V.A. and Dyachenko EA. [8] 
modeled vibro-abrasive finishing performance. Novikov N.V. and Klimenko S.A. [9] 
designed superhard material tools. Suslov A.G. [10] also contributed to tool research. 
Malinin P.V. et al. [11] studied centerless grinding preparation. Skryabin V.A. et al. [12] 
researched fine-media finishing. Skryabin V.A. and Svechnikova G.I. [13] experimentally 
studied finishing productivity for various profiles. Zubarev Y.M. and Yuryev V.G. [14] 
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