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1. HayKoBi 0CHOBM KOMIIJIEKCHOTO OL[iHIOBaHHS SKOCTi IOPOLIKiB CUHTETMYHOTO anmasy Ta KHB g1 cTBopeHHs

abpas3syMBHOrO iHCTPYMEHTY

2. Scientific Fundamentals of the Complex Estimation of the Quality of Synthetic Diamond and CBN Powders to be
Used in Abrasive Tools Making

Pedepar:

1. BupimeHa BaxiBa HayKOBO-TIpUKJIa[IHA ITPO6JIeMa, sIKa I10J1Irae y Heo0XiHOCTI NiABUILIEHHS PiBHS
IOCKOHAJIOCTi Ta iHTeHcu@ikanii ouiHoBaHH sikocTi nopokiB CA i KHB 3a paxyHOK KOMIIJIEKCHOTO MiAXOYy 1O
y3arajibHeHHS [NOKa3HUKIB IX TEXHOJIOTIYHUX BJIACTUBOCTEN SIK 03HAK SKOCTi, BBE,E€HHS [IOHATTS iHTETPabHOI
OHOPIZHOCTI SIK HOBOI 03HAKM SIKOCTi Ta 3 BUKOPHCTAaHHIM CTBOPEHOro nudepeHLifioBaHO-0OpieHTOBaHOro 3D
HaOJIMKEHHSI 10 peasbHOi GOPMU KO>XKHOT'O 3€pHA y BEJIMKIiM CYKYITHOCTi 3€peH, 110 Ma€ BeJIUKE IPaKTUYHE
3HAYEHHS 11 BUPOOHUIITBA [TIOPOLIKIB Ta AJ1s1 CTBOPEHHS i3 HUX abpa3nBHOrO iHCTpyMeHTy. CTBOPEHO HOBUI
METO]], OLIiHIOBaHHS SIKOCTi ajJiMa3HUX MOPOULIKIB 32 iHTErpasbHOIO OJIHOPiAHICTIO. 3arIponoHOBaHa 6ilbll JOCKOHATA

ekcTpanoJsauiiHo-adinna 3D mopesnsb 3epHa nopoikis CA. Po3pobsieHa MeTom0J10Tisl 3aCTOCYBaHHS HOBOi 3D



MoJeJli 3epHa 110 BU3HAYEHHS 30BHIIIHbOI MUTOMOI [TIOBEPXHI, YMCJIa 3€PEH B OZHOMY KapaTi, HACUIIHOI LIJILHOCTI Ta
NIOKA3HUKIB CUTOBOTO 3€PHOBOTO CKJIaAy nopoikiB CA. PO3po06JieHO HOBi METOIM BU3HAYEHHS BaXKJIMBUX [1JIS
asyiMa3Ho-abpa3uBHOI 06POOKU XapakTepucTuk utidnopomnki CA. Po3po6seHo HOBUIT CUCTEMHO-aHaIOrOBUI
MeToJ inenTudikauii reomeTpryHOi (pOPMHU MPOEKLii 3€PEH aJIMa3HUX NOPOLIKiB. BCTaHOBIEHO B3a€MO3B'SI30K
dbopmu npoexii 3epeH Ta MOpPOMETPUIHUX XapaKTePUCTUK NTOPouKiB CA 3 iX CTAaTUYHOIO MiIHICTIO Ta a6pa3nBHOI
3/1aTHICTIO. BUsIBJIEHO TiCHUI B3a€MO3B'SI30K afCOPOLIIHOT0 NOTeHLiany Mikpo-, CyOMiKpo- Ta HaHonopouikiB CA 3
iX MOBHOIO MUTOMOIO ITIOBEPXHEIO, JOCIiIKEHO BIIJIMB €JIeMEHTHOTO CKJIa/ly POCTOBUX CUCTEM CUHTE3Y, CIIOCO0iB Ta
TEXHOJIOTIYHUX YMHHUKIB [IpoLecy OTpUMaHH4 i mogudikauii miipnopomkiB CA Ha iX XapaKT€pPUCTUKMU.
3anpornoHOBaHO HOBUH MifXif, 10 3a7a4i o6IpyHTYBaHHS BUOOPY uutidpriopomkis CA sIK iIHCTpyMEHTaIbHOTO
Mmarepiainy AJ1s ajMa3Ho-abpa3uBHoOi 06po6ku. [IpoBesneHa nocifHO-BUPOOHUYA TIepeBipKa pe3yJbTaTiB
JICepTaLifiHOi poOOTH.

2. The important scientific-applied problem of necessity of increasing the perfection level and intensification of
estimating the quality of synthetic diamond (SD) and cBN powders was solved. The problem was solved by means
of an integrated approach to generalization of indices of technological properties of the powders as features of
quality, introduction of the concept of integral homogeneity as a new feature of quality and application of
developed differential-oriented 3D approximation to the real shape of each grain in large set of grains. That has
great practical value for the process of production of the powders and follow-up manufacturing of the abrasive
tools from the powders. A new method of estimating the diamond powders quality by integral homogeneity was
developed. Advanced extrapolation-affine 3D model of grain of SD powders was proposed. The methodology of the
new 3D grain model application for computation of external specific surface, the number of grains in one carat of
the powder, heap density and indices of sieve grain distribution of SD powders was developed. New methods for
determination of the characteristics of SD grinding powders, which are significant for the diamond-abrasive
machining, were developed. A new system-analog method for identification of geometrical shape of diamond grain
projection was developed. The interrelation of geometry of the grain projection and morphometric characteristics
of the SD powders with the static strength and abrasive ability of the powders was ascertained. The close
relationship of the adsorption potential of micron, submicron and nanopowders of SD to the total specific surface
of the powders was found. Effect of elemental composition of growth system of synthesis, methods and
technological factors of processes of production and modifying of SD grinding powders on the powder
characteristics was studied. A new approach to the problem of substantiation of choice of SD grinding powders as
tool material for diamond-abrasive machining was proposed. Experimental-industrial checking of the results of
the dissertation was carried out.
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