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CBEpIJIaMU

2. Improvement of motor-spindle for efficient drilling of carbon-plastics with tubular diamond drill bits

Pedepar:

1. luceprauis nprucBa4YeHa BUPILIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIYHOI 3a71a4i OTPUMaHHS SIKiCHUX OTBOPIB y
BYIJIEIVIACTUKAX 3 BUKOPMCTAHHSIM TPyOYaCTUX aJIMa3HUX CcBepeJl. HayKoBO OGIPyHTOBaHA riloTesa om0
MO>KJIMBOCTI 3aCTOCYBaHHSI LIMKJIiYHOI [10Ia4i iHCTPyMEHTY 17181 30€peXXEeHHSsI PDKYYMX BJIACTUBOCTEH aJIMa3HOTO
Iapy i, SIK HACJIiOK, NiBUILEHHS SIKOCTi 06p0o6sieHO0i ToBepXHi. PO3po6seHo Moziesb B3aeMOii a1Ma30BMiCHOTO
iHCTpyMEHTY 3 HEOIHOPiIHUM CEpeLOBUILEM 00POOJIIOBAHOI 3arOTOBKU. Mozesnb BpaxoBye (pi3nKOo-MeXaHiuHi
BJIACTUBOCTi MaTtepiaiy SIK HelliJIbHOTO TIOPOXHUHHOTO CEPELOBUIIA, BUCOKOYACTOTHI Ta HU3bKOYACTOTHI 30ypEHHS

Ha IUIOMIMHKAX KOHTAKTy BHACJIIOK [IPOSIBY SIBULL [1€PiOAMYHOI 3MiHU 3yCuUJb pidaHHs. OOrPyHTOBaHO HOBE



TE€XHIYHE PillleHHSA MOTOP-IINMUHEA 31 CIIOYyYEHUMHU €JIEKTPUYHUMY MallMHAMU JJ1s 31iHCHEHHS JIiHIMHO-
006€pTOBOTO IlepeMillieHHSI po604YOro OpraHy i3 MOKJIMBICTIO KEPYBaHHS YaCTOTOIO Ta aMILIITYJOI0 OCbOBUX
HaBaHTaXeHb cBepjia. Po3pobseHo nuHaMiuHy MOZesIb MOTOP-IIIMHEJS, SIKa BpaXOBy€e HasIBHICTb OIIOP
00€epTaHHS, TBUHTOBOTO CIIPSDKEHHS, @ TAaKOXK KiHIEBY JKOPCTKICTb pOO0YOro iHCTPyMEHTY — cBepaa. Po3pobieHo
OpUTiHAJIbHY METOIVKY €KCIIEPUMEHTAJIbHUX NOCIIIKEHb MAKETY MOTOP-LIIMHEJS i3 CIIOJIy4EHUMU
€JIEKTPUYHUMU MalllMHaMH, CTBOPEHOr0 3acob6amu 3D-1pyKy, OGI'PYHTOBAHO JIOL/IbHICTb 3aCTOCYBaHHS aAUTUBHUX
TEeXHOJIOTI} AJ1s BiATIpalloBaHHs HOBUX TEXHIYHUX pillleHb. [JoBeieHO, 110 Halibinbll e(peKTUBHE Pi3aHHS
BiZIOyBa€ThCS NIPU BCTAHOBJIEHHI YaCTOTU HaBaHTAKEHHY, 1110 BiATIOBia€ NPYKHO-TIJIACTUYHUMU BJIACTUBOCTSIM
00pOO6IIOBAaHOTO MaTepiasy, sKi 3aexaTb, y TOMYy YUCII, ¥ Bif opieHTalii BoJoKOH. [ToKa3aHo, 1o BILJIMB Ha SIKIiCTh
IIOBEPXHI BUCOKOYACTOTHUX 3MiH KPYTUJIBHUX Ta OCbOBUX HaBaHTaXXEHb, 00YMOBJIEHUX CTPYKTYPOIO MaTepiay,
IIPOSIBJISIETHCSI MAKCUMAJIBHO Y BUNIQAKY, KOJIM BUHMKA€E KPUTUYHE [IOIIKOIKEHHS iIHCTPYMEHTY Y BUTJISI

BUJIaJIeHHS YaCTUHY aOpa3suBHOTO LIapy i3 MOBEPXHI.

2. The dissertation is devoted to solving the actual scientific and technical problem of obtaining qualitative
openings in carbon fiber plastics using tubular diamond drills. The hypothesis is scientifically based on the
possibility of applying a cyclic flow of the instrument to preserve the diamond layer cutting properties and,
consequently, to improve the quality of the treated surface. The model of interaction of a diamond-like tool with a
non-uniform working medium environment is developed. The model takes into account the physical and
mechanical properties of the material as a loose cavity medium, high-frequency and low-frequency perturbations
on the contact surfaces due to the manifestation of the phenomena of periodic change in cutting efforts. The new
technical solution of motor-spindle with the combined electric machines for the realization of linear-rotary
movement of the working body with the possibility of controlling the frequency and amplitude of the axial loads of
the drill is substantiated. A dynamic motor-spindle model is developed, which takes into account the presence of
rotor supports, screw couplings, and also the final hardness of the working tool - drill. An original method of
experimental research of a motor-spindle model with the combined electric machines created by means of 3D-
printing was developed, the expediency of the use of additive technologies for the development of new technical
solutions was substantiated. It is proved that the most effective cutting is done by setting the loading frequency,
which corresponds to the elastic-plastic properties of the material being processed, which depend, including, on
the orientation of the fibers. It is shown that the influence on the surface quality of high-frequency changes of
torsional and axial loads caused by the structure of the material is manifested as much as possible in the event of a
critical damage to the tool in the form of removing part of the abrasive layer from the surface.
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