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2. Optimization of Diamond Wire Cutting Parameters to Improve the Economic Efficiency of Stone Extraction

Pedepar/anoTamnis:

1. CyuacHi TexHoJ0Tii BUI00yTKY IPUPOLHOTO KaMEHIO BUMaraioTh IiIBUIIEHHS €(PeKTUBHOCTI NIPOLeCiB pi3aHHS,
3HIDKEHHS TEXHOJIOTIYHUX BTPAT i MiHimizalii ekcrsyataniiiHux ButpaT. OfHUM i3 Hal6iIbLI IPOAYKTUBHUX
MeTO/iB 10O6yBaHHS 6JI0YHOrO KAMEHIO € aJIMa3He KaHATHe Pi3aHHs, siKe 3a0e3edye BUCOKY TOUHICTb 0OPOOKH,
3MEHIIEHHs BTPAT Marepiany Ta MOKJIMBICTb OTPUMaHHS BEJIMKMUX MOHOJIITHUX 6J10KiB. OffHaK e(peKTUBHICTb L[bOTO
IIPOLIECY 3HAYHOIO MipOIO 3aJI€XKUTh BiJl TEXHOJIOTIYHMX IIapaMeTpiB poOOTH KaHATa, iIHTEHCUBHOCTI 10r0
3HOIIIYBaHHS, PIBHOMIPHOCTI HaBaHTaXXEHHS aJIMa3HUX HAMUCTUH, a TAKOX PaljioHaIbHOTO BUOOPY PEXKUMIB
pizanHns. [Ipo6iemMu IprCKOPEHOro 3HOLTYBAaHHS KaHaTa, HEPIBHOMIPHOrO HaBaHTaKE€HHS Ha aJIMa3Hi HAMUCTHUHH,
HaJIMipHUX €HEPreTUYHUX BUTPAT Ta €KOJIOTIYHOTO HAaBAHTAXXEHHS BUMAraloTh KOMIIJIEKCHOTO JNOCJIII)KEHHS Ta
HAyKOBO OOI'PYHTOBAHOI onTuMi3alii napameTpis npouecy. Came Lii TUTaHHS CTaIM OCHOBOIO AaHOI AMcepTaliliHOI
pobOTH, SIKa CIIPSIMOBAaHA HA aHaJli3 BIJIMBY KJIIOYOBUX TEXHOJIOTIYHUX (HaKTOPIB, BU3HAYEHHS ONTUMATIbHUX

PEeKHMIB POOOTHU Ta PO3POOKY peKOMEHIallifl [0/10 MiBUILIEHHS IPOAYKTUBHOCTI aJIMa3HOTr0 KaHATHOTO pPi3aHHSI.



Pe3ysnbTaTtul JOCAIIKEHHS NO3BOJISAIOTh CHOPMYIIIOBATA HAYKOBO OOIPYHTOBAHI peKOMeHallii o0 ONnTUMisalii
IIBUKOCTI pyXy KaHaTa, piBHsI HATATY, TeOMeTpii Kam'sHOTo 610Ky, BUKOPUCTaHHS aBTOMATU30BaHUX CUCTEM
KOHTPOJIIO Ta BIIPOBAJI)KEHHS METOIIB PELUPKYJIALII OXOJIOIKYBaJIbHOI piiuHN

2. Modern technologies for the extraction of natural stone require enhancing cutting process efficiency, reducing
technological losses, and minimizing operational costs. One of the most productive methods for extracting block
stone is diamond wire cutting, which ensures high cutting precision, reduced material loss, and the ability to
obtain large monolithic blocks. However, the effectiveness of this process largely depends on the technological
parameters of wire operation, the intensity of its wear, the uniformity of diamond bead loading, and the rational
selection of cutting modes. Issues such as accelerated wire wear, uneven load distribution on diamond beads,
excessive energy consumption, and environmental impact necessitate a comprehensive study and scientifically
grounded optimization of process parameters. These challenges formed the basis of this dissertation, which aims
to analyze the impact of key technological factors, determine optimal operating modes, and develop
recommendations for improving the productivity of diamond wire cutting. The study results provide scientifically
based recommendations for optimizing wire movement speed, tension levels, block geometry, the use of
automated control systems, and the implementation of cooling fluid recirculation methods. The application of the
proposed technological solutions will contribute to reducing the cost of natural stone extraction, extending the
service life of cutting tools, decreasing material losses, and optimizing energy consumption, which are crucial
tasks for the mining industry. This dissertation focuses on optimizing the technological parameters of diamond
wire cutting for natural stone to improve process productivity, reduce technological losses, increase the durability
of cutting tools, and decrease energy consumption
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