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pisaHHi

2. Decreasing the defectiveness of the surface layer of carbon-carbon composites in abrasive water jet cutting

Pedepar:

1. Incepralist NpUcBsY€Ha BUPIlIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHO]I 3a/aui 3i 3HVO>KEHHS 4,e(pPEeKTHOCTI
[IOBEPXHEBUX 111apiB BUPOOIB 3 BYIJIELb-BYTJELI€BUX KOMIIO3UTIB IIPU riIpoabpa3uBHOMY pi3aHHi. YCTaHOBJIEHO, 10
MTOPO>KHUCTA CTPYKTYpPa Ta BiAMIHHOCTI Y MilJHICHMX XapaKTEPUCTUKAX, & TAKOX BJIACTUBICTb CTPYMUHHOTO IIOTOKY
BHOIpPKOBO OOTIiKaTU MEePEIIKOAY BeJie 10 YTBOPEHHS 3HAaYHO] KiJIbKOCTi 1I0BEpXHEBUX Ae(EKTIB, i, HaBiTb, 1O
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BiJHOCHO IKT'YTiB apMyBaJIbHUX BOJIOKOH MA€ BKJIUBY POJIb Y GOPMYyBaHHI PO3MUBIB Ta PO3BUTKY II0YATKOBUX

MaKpOIOPOXHUH y MaTepiaii. CPopMyIb0BaHO HAyKOBi II0JIOXKEHHS B3aeEMOZIi ABOa3HOro rifpoabpasnBHOrO



IIOTOKY 3 HEIl[iJIbHMM aHi30TPOIIHAM HaliBIIPOCTOPOM, BUSIBJIEHO OCHOBHI 3aKOHOMIpHOCTi () OPMYBaHHS
noBepxHeBuX AedexTiB. [[poBeeHO TeCTOBe Pi3aHHS 3aTOTOBOK Ta OTPUMAHO P, 3pi3iB, 1[0 TO3BOJIUIIN
inenTUQiKyBaTH 3aIPONIOHOBAHY MaTEMAaTUYHY MOJEJIb PO3BUTKY BUPBU DYIHYBaHHS, 32 SIKOI0 MO>KHA OLIHUTHU
Ie(eKTHICTb C(POPMOBAHOTO IIOBEPXHEBOTO Wapy. [IpoBeieHO MiKpOEIEeKTPOHHI JOCIIIPKEHHS 3apOIKiB
MIKPOTPpIlLI1H, OLiHEHO BIIJIMB PEXUMIB BeJIeHHS 00POOKM Ha SIBUILA TPilIMHOYTBOPEHHS!. JI0BE[IEHO 3aCTOCYBaHHS
xeMorpadiyHOro MeToly AOCJIiIyKeHHs TOBEPXOHb s (pikcalii yTBOpeHUx MiKpOTpiluH. O1iHeHO TaKoX i
BOJOMICTKICTb IIOBEPXHI, yTBOPEHOI 1P Pi3aHHi, Ta BUIIAPOBYBAHHS BOJIOTU IIPU NPOCYLIyBaHHI. [TokasaHo, mo
IIPOILIEC TiApoabpa3ruBHOTO pi3aHHs ByIJelb-ByTIjleleBUX MaTepianiB 3-D cTpyKTypu BUMarae o60B'I3KOBOTO
II0YaTKYy 3 €JIEMEHTY BXO/ly CTPYMEHS, SKMM MOXKe OyTHU SIK OKpeMa MacKa, TaK i MOPO>KHUHA MK IBOMA JIKTyTaMu
apMyBaJIbHUX BOJIOKOH. Ha OCHOBI NOPiBHSIHHS eHeprii IBUAKOIIMHHOTO [TOTOKY 3 pOOOTOIO PYyIIHYBaHHS 3
BMKOPHCTaHHSIM €TaJIOHHOTO 3Pa3Ky Y OCKOHAJIEHO METOAMUKY BU3HAUEHHS BUTPAT abpa3uBy Ta YCTAHOBJIEHO
6e3rnocepeiHIO KiJIbKiCTb aOpa3uBHUX 3€PEH, 10 IPUIMAIOTh YYacTb y PyiiHyBaHHi. HaBeieHO iHkeHepHy METOIUKY
IIPOTrHO3yBaHHS 1e(EKTHOCTI TOBEPXHEBOTO Iapy Ta peKOMeHallii 3 IpU3HauYeHHS PEXXUMIB BeIeHHsI 0OPOOKU.
[TokaszaHo, 110 BUKOPUCTAHHS C(POPMYJIbOBAaHUX Y IIpoLieci poOOTH HaJ, IUCEPTAlli€l0 peKOMEHAALiH 03BOJIsIE
OTPUMAaTH MaKCHAMaJIbHY TOYHICTb (POPMU 3Pa3KiB, MiHIMi3yBaTU NOBEPXHEBI 1e(EKTU Ta LOBECTH, IO
BUKOPUCTAHHS Tifp0abpa3nBHOTO Pi3aHHS IIPU BUTOTOBJIEHH] 3pa3KiB MPAKTUYHO HE BIJIMBAE HA TOYHICTh 3HITUX

XapaKTEePUCTUK MaTepiay.

2. Dissertation is devoted to solving actual scientific and technical problem of decreasing the defectiveness of the
surface layer of carbon-carbon composites in abrasive water jet cutting. It has been established that the hollow
structure and the differences in the strength characteristics, as well as the properties of the jet stream selectively
flow around the obstacles, leads to the formation of a significant number of surface defects, and even to the
complete destruction of the workpiece. It is shown that the location of the point of application of the
hydrodynamic effect in relation to the reinforcing fiber tows plays an important role in the formation of blurring
and development of the initial macrocavities in material. The scientific provisions of the interaction of a two-phase
abrasive water jet stream with a loose anisotropic half-space have been formulated, the basic regularities of the
formation of surface defects have been revealed. A test for cutting workpieces was carried out and a series of
slices were obtained, which allowed identifying the proposed mathematical model of the development of the
breakage whirl, which can be used to estimate the defect of the formed surface layer. Microelectronic studies of
microcracks origination have been carried out; influence of processing modes on cracking phenomena has been
estimated. The application of the chemographic method for studying surfaces for fixation of formed microcracks is
proved. The water content of the surface formed during cutting and the evaporation of moisture in the process of
drying have also been evaluated. It has been shown that the process of abrasive water jet cutting of carbon-carbon
materials of the 3-D structure requires a mandatory start from the jet entry element, which can be like a separate
mask, and a cavity between two tows of reinforcing fibers. On the basis of comparison of the energy of the high
speed stream with the operation of the destruction using the reference sample, the method for determining the
consumption of the abrasive has been improved and the direct amount of abrasive grains participating in the
destruction has been established. The engineering methodology for forecasting defects of the surface layer and
recommendations for assignment of processing modes are given. It is shown that the use of the recommendations
formulated in the process of work on the dissertation allows obtaining the maximum accuracy of the shape of
samples, minimizing surface defects and proving that the use of abrasive water jet cutting in the manufacture of
samples practically does not affect the accuracy of the taken characteristics of the material.
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