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1. TligBuieHHs €(PEKTUBHOCTI AIMa3HO-abPa3uBHOIO iIHCTPYMEHTY 11711 0OPOOKM BUCOKOMILIHUX KOMIIO3ULiITHUX
marepianiB

2. Improving the efficiency of diamond-abrasive tools for processing high-strength composite materials

Pedepar:

1. O6’eKT mOCiIKEeHHs — PoLLeC 06POOKU KapOOH-KapOOHOBUX KOMITO3ULIi aJIMa3HO—abpa3UBHUM iHCTPYMEHTOM
i3 IOJATKOBUMU CTYIIEHAMU BiJIbHOCTI. Jlucepralig NpUCBAYE€Ha BUPIIEHHIO BayKJIMBOI HAYKOBO-TIPUKJIANHOIL 3aa4i
nigBuIeHHs e(eKTUBHOCTI aiMa3HO-a6pa3nBHOTO pPi3aHHS BUCOKOMILIHMX KOMIIO3ULIHHNX MaTepiajliB Ha OCHOBI
pauioHanbHOro (POpMyBaHHS IiIIbHOCTI, PPaKLiffHOCT] €JIeMEHTIB aJIMa30BMiCHOIO IIapy po6040i NOBEPXHI
iHCTpyMeHTY 3aco6amu Jla3epHOro TepMoeopMallitHOro CIikaHHs. [lj1s1 MOMyKy ONTUMAa/IbHUX HOCIiB QYHKILIN K
IIOCJIiJOBHOCTI BifIMiHHUX 32 BJIaCTUBOCTSIMU KJIACTEPiB 6YJI0 32aCTOCOBAHO METOJ, PO3PaXyHKy ITMTOMOI BapTOCTi

KOpHCHOI QYHKIIi 3 ypaxyBaHHSIM MOXJINBOCTEN IUCKPETU3allii roJIOBHUX PYHKIIOHAJIBHUX [TOBEPXOHb BUPOOY 3



aJIMa3HUM IIApOM, 110 3abe3redye KiHLeBi BIaCTUBOCTI BUPOOY CUCTEMOIO MOKA3HUKIB SIKOCTi 3 MiHIMaJIbHUMU
MaTepiaJbHUMU 3aTpaTaMy. Ha OCHOBI MOJIe/TIOBaHHS B3a€MOJil iIHCTPYMEHTY 3 TIOBEPXHEBUM IIaPOM KOMIIO3UTY
copMyIbOBAHO OCHOBHi BUMOTH 10 KJIaCTEPiB, BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiHM HaBaHTaXXE€Hb YaCTHUH POOOYO]
MIOBEPXHIi i, BiINTOBiAHO, (PYHKIIOHAJIBHUX OCOOJIMBOCTEN KJIACTEPiB POOOUYNX IIOBEPXOHD iIHCTPYMEHTY, OTPUMAHO
perpeciiiHi piBHSIHHS /1711 BUBHAY€HHS iX IapaMeTpiB. 3p06JiIeHO BUCHOBOK, 1[0 HANOiIbILI JOLITBHUM 3aCO00M
3a0e31e4eHHs BJIaCTUBOCTE [I0BEPXOHb € JIazepHuil Jedopmaliiiinuil crocié GpopmyBaHHS IOBEPXHEBOTO L1apy,
SIKUI I0Tpebye NEBHUX yIOCKOHAJIEHb 1J1s1 MiJIBULIEHHS KEPOBAaHOCTI NIpoliecy (OpPMYyBaHHS BifIOBiIHUX
KJIaCTEPiB. YIOCKOHAJIIEHO MaTEMATUYHY MOZEJb [IPOLECY, BIEPIle BpaxyBaBIIu AMHAMIKY PyXY aJIMa3HUX 3€PEH Ta
pobounx opraHis. BurnpobyBaHHS po3po6IeHUX iIHCTPYMEHTIB II0Ka3aJlo ix BUCOKY e(eKTUBHICTh Ipyu 06pooi1i
komnosutis tuny KIM®, a noxubka nporH030BaHUX [1I0Ka3HUKIB He niepesumuia 12-15%. IHcTpyMeHT, CTBOpeHUI
Ha OCHOBI (DYHKIIiOHAIbHOTO MiIX0/1y 3 BUKOPUCTAHHSIM 3aIIPOTIOHOBAHOI METOJIMKHU, BifIPi3HSAETHCSI MEHILIOIO
IIBUJIKICTIO PO3BUTKY IIOIIKOAKEHb. [ 3a6e3nedeHHs BiiTIOBiIHOCTI BIaCTUBOCTEN KJIACTEPIB [IOBEPXHI yMOBaM
[o/1aIbIIOI pOOOTHY IHCTPYMEHTY 3alIpOIIOHOBAHO BUKOHYBATH PEBEPCUBHUM iHXUHIPUHT, SIKUN 0a3yeThCs Ha

NPUHLIMII aHaJli3y 3HOIIYBAaHHS iHCTPYMEHTY BIIPOZJOBXK MOr0 €KCIUTyaTallii.

2. The object of the research is the process of carbon-carbon compositions finishing with a diamond-abrasive tool
with additional degrees of fluency. The dissertation is devoted to the decision of an important scientific and
applied problem of increase of efficiency of diamond - abrasive cutting of high - strength composite materials on
the basis of rational formation of density, fractionality of elements of a diamond - containing layer of a working
surface of the tool by means of laser thermodeformation sintering. To find the optimal carriers of functions as a
sequence of clusters with different properties, the method of calculating the unit value of the useful function was
applied taking into account the discretization of the main functional surfaces of the product with a diamond layer.
Based on the modeling of the interaction of the tool with the surface layer of the composite, the basic
requirements for clusters are formulated, regularities of load changes of working surface parts and, accordingly,
functional features of clusters of working surfaces of the tool are established, regression equations are obtained to
determine their parameters. It is concluded that the most expedient means of ensuring the properties of surfaces
is a laser deformation method of forming a surface layer, which requires certain improvements to increase the
controllability of the process of formation of the corresponding clusters. The mathematical model of the process
has been improved, taking into account for the first time the dynamics of the movement of diamond grains and
working bodies. Testing of the developed tools showed their high efficiency in the processing of composites such
as KIMF, and the error of the predicted indicators did not exceed 12-15%. The tool, created on the basis of a
functional approach using the proposed technique, has a lower rate of damage. To ensure that the properties of
the surface clusters correspond to the conditions of further operation of the tool, it is proposed to perform
reversible engineering, which is based on the principle of analysis of tool wear during its operation.
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