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Pedepar:

1. O6 eKT JOCTiIKEHHS — TEXHOJIOTYHUI Tpoliec iHilHOI 06PO6KY [eTasel IiTKOBUMY TIOTiIMEPHO-a6Pa3uBHUMMK
iHcTpyMeHTamu. MeTa 4oCiIpKeHHs — MiJBUIIEHHS SIKOCTI i IPOLYKTUBHOCTI (PiHIIIHOI 06POOKU TOHKOCTIHHUX i
CKJIaIHONPOQINbHUX AeTajlel 3 Pi3HUX MaTepiasiB MIJIIXOM 3aCTOCYBAaHHS MIITKOBUX iHCTPYMEHTIB 006€pPTabHOI [
Ha OCHOBI NTOJIiMEepHO-a6pa3uBHUX BOJIOKOH. MeTOoIu MOCiKEHHS: METO/IM iH>)KEHEePHOI MeXaHiKU — 711
IOCJIiI)KEHHS BIaCTUBOCTEN IOBEPXHEBOTO LIapy Ta BUBHAUEHHS TEMIIEpaTyp i CuJl B 30Hi 06poOKY;
MeTanorpadiuyHi MeTOAM — AJI NOCiIKEHHS PiBHS MAap>XyBaHHS TOBEPXHIi; METOA MaTEMAaTUYHOI CTATUCTUKY —
17151 O6POOKY pe3yJIbTaTiB BUIIPOOYBAHb i MOOYI0BM MaTeMaTUYHUX 3aJIEKHOCTE; YNCEIIbHI MEeTOI — 11l

PO3paxyHKY HanpyxeHo-1edOpMOBAHOIO CTaHy 3pa3ka Ta BU3HAUYEHHS CUJIOBOI [iii Ha 06PO6III0OBaHY MTOBEPXHIO.



[IpakTHyHe 3HaY€HHS! OTPMMAHUX Pe3yJbTaTiB: pO3p06JIEHO TEXHOJIOTIUHI peKoMeHalii o0 BUkopucTtaHHs TTAIIL
(pauioHasnbHi pexxuMu i yMoBU 00pOOKY, ITapaMeTpH iIHCTPYMEHTIB i 06MeKEHHSI), SIKi JO3BOJISIIOTh 320€3[1eYNTH
BHCOKY SIKIiCTb i IPOJYKTHUBHICTb Ha QiHIIIHOMY eTarli 06pOOKM I0BEPXOHb, 33JMPOK i TOCTPUX KPaNoK /JIs: Pi3HUX
MarepiasiB, TOHKOCTIHHUX i CKJIaIHONPOQiIbHUX AeTajlell, PEMOHTHOrO BUPOOHUIITBA; PO3POOJIEHO CIELiabHi i
yHiBepcaJbHi IPUCTOCYBAHHA IJ1 onepauiil GpiHilmHoi 06po6Ku petasneit razoTyp6oinHux asuryHis (I'TI) nosimepHo-
abpa3vBHUMMU L1iTKAMU 3 BUCOKOIO IIPOAYKTHBHICTIO; pO3pO06JIeHUI OpUTiHaNbHUI IPUCTPIH, KU 103BOJISIE
BU3HAYATU TEMIIEPATYPY PO3M AKLIEHH i [/IaBJIEHHS BOJIOKOH PI3HOTO Mepepi3y 3 pisHUX Marepiasis (mareHT
N2105954 YkpaiHa); po3p0o6sieHO METOOUKY i OCHaILeHHS IJ1s1 BUMIpy TemiepaTyp B 30Hi KOHTakTy [TAIIl i 3paska;
PO3pO6JIEHO METOAMKY 1 OpUTiHATIbHUI AUHAMOMETP, 110 AO3BOJISIIOTh BUMIpPIOBATH CUJIOBY Jil0 IiTKOBUX
iHcTpymeHTiB (mateHT N2110930 YkpaiHa); pe3ysibTaTh AucepTaliliHoi po6oTu 6y BUKOPUCTAHI IPY CIIOCAPHIiN
06po6Li i MoJIipyBaHHI NOBEPXOHb CKJIANHONPO(IIbHUX XBOCTOBUKIB 1 a6pOJMHAMIYHMX [IOBEPXOHb KOPHUTA i
CIIMHKY JIOMNATOK, AUCKiB ['T]], BUmaneHHi 3aIUPOK i TOCTPUX KParoK JeTajlel, 3HATTI Harapy micid iX eKcrryararii
(AT «Motop Ciu», 3MKE III «IBuenko-IIporpec», KIT HITK «Ickpa»); pe3ysbTaTu JucepTaliiiHoi po6oTu
BHMKOPHCTOBYIOTbCS B HAaBYaJIbHOMY IIpoLieci Kadpeapu TEXHOJIOri MalIMHOOYAyBaHHS HallioOHAJIbHOTO
VHiBEpCUTETY «3arnopispKa NnoJliTexHika» Npy MiAroToBLi 6aKajaBpiB i MaricTpis 3a crenianbHicTIO 131 «[IpuknanHa
MeXxaHiKa», OCBiTHbOI IporpaMmu «TexHosorii MamnHoOynyBaHH». HaykoBa HOBM3HA. Ha OCHOBI cucTeMHOro
aHasizy i y3arajbHeHHs 4OCBiny (PpiHIIHOrO eTany BUTOTOBJIEHHS Ta PEMOHTY TOHKOCTIHHUX i CKIaAHONPOPiNbHUX
IeTtasneil cpopMyIbOBAHO Ta OOTPYHTOBAHO TEOPETUYHI i NPaKTUYHI NPUHIMIIN METOAY MEXaHIYHOI OOPOOKHU i3
3aCTOCYBaHHSIM iHCTPYMEHTY OGEPTabHOI /1ii Ha OCHOBI NOJIiMEpHO-a6pa3uBHUX BOJIOKOH, 110 3a6€31e4ye BUCOKY
SKIiCTb i IPONYKTUBHICTb. Briepie BCTAaHOBIEHO 3aKOHOMIPHOCTI 3MiHUM IIapaMEeTPiB SIKOCTI i palioHaNbHi pexkumun
pizanHs a1 06po6ku ITAILl pisHKUx MaTepiasiB Ha MifCTaBi KOMIJIEKCHOTO AOCJIIPKEHHS XapaKTePUCTUK
MIOBEPXHEBOT'O 1IAPY i BIUIMBY Ha HUX TEXHOJIOTTYHUX YMHHUKIB Y B3AEMO3B SI3KY 3 [IEBHOIO MTOCIIi[OBHICTIO
3acrocyBaHHs [TAIll 3 pi3HMMU XapaKTepUCTAKaMu. Briepiie 3ariporIOHOBAHO METO, BUSHAYEHHS TEMIIEPATYPHU
PO3M SIKIIEHHS i [JIaBJIEHHSI BOJIOKOH J1JIs PErjlaMeHTallii TEMIIEPATyPHOrO OOMEKEHHS POGOTH 3 MIITKOBUMMU
iHCTpyMEHTaMM BaXXKOOOPOOJIIOBAHUX XKapPOMILIHUX CIIABIB, 1O JO3BOJIsIE€ 30€piraTi Npaue3faTHUNA CTaH LiTOK.
Brniepie o6rpyHTOBaHO YMOBU CHJIOBOI B3aeMOii ITpy 06po6Li MoliMepHO-a0pasuBHUMU LIiTKAMU, IO [IPU
30cepepKeHill JIoKaNbHil yaapHiil fii € jocTaTHIM 1J1s1 OTpMMaHHS 3MIlJHIOI0YOT0 e(eKTy, TOMy TaKuil BU]L
(diHimHOI 06pOOKM MOKHA PEKOMEHYBATH [1JIs1 TOHKOCTIHHUX JleTajlell. Briepiie ekcriepuMeHTaIbHO MiATBEPAKEHO
MaTeMaTU4Hi MOZEJi TEMIIEPATyPHOTO i CUJIIOBOTO BIUIMBY Ha OOPOOJIIOBaHY ITOBEPXHIO, 1O JO3BOJISIE
CIIPOTHO3YBAaTH PiBEHb TEMIIEPATYPHOI i C1JI0BOi Iii Ha 06pO6III0OBaHY IOBEPXHIO. Briepiue 3arrporioHOBaHO
kombinyBaTu ITAIl] pisHMX BUAIB 5K [1OCJIOBHO, TaK i OJHOYACHO JJ1s1 IOCATHEHHS HEOOXiIHOI SIKOCTI i BUCOKOI
IPOAYKTUBHOCTI. OTpHMMay NOAANbIINI PO3BUTOK MOJIOKEHHS 010 TEXHOJIOTTYHUX MOXKJIMBOCTEHN 0OPOOKU
noJliMepHO-abpa3svuBHUMU IIiTKaMU 3 METOK (POPMYBAHHSI BUCOKO] SIKOCTI i CIpUSTIMBUX BJIACTUBOCTEN

IIOBEPXHEBOTrO LIapy.

2. The thesis is devoted to the solution of the important scientific and technical problem of technological provision
of improving the quality of the machined surfaces of complex profile and thin-walled parts, which predominate in
aviation-building, medical, instrument-making and other industries, and improving the productivity of the finish
stage of the technological process of manufacturing such parts with brush polymer-abrasive tools. For the first
time in the thesis, mathematical models of temperature and force influence on the treated surface were
experimentally confirmed. It is proposed to combine polymer-abrasive brushes (PAB) of different types both
sequentially and simultaneously to achieve the required quality and high performance. A method for determining
the softening and melting temperature of fibers is proposed to regulate the temperature limitation of brush tools,
which allows them to remain in working condition. The conditions of force interaction in the processing with
polymer-abrasive brushes are substantiated. Theoretical and practical principles of the method of machining using
the tool of rotational action on the basis of polymer-abrasive fibers are provided and substantiated with systematic
analysis and generalization of experience of the finishing and repair of thin-walled and complex-profile details.
The rational processing modes and regularities of quality parameters change for processing of parts from different
materials with PAB were established on the basis of a complex study of the surface layer characteristics and the



impact of technological factors on these characteristics in connection with a specific sequence of using of PAB
with different parameters. Technological recommendations were developed to use PAB on various materials
(steels, aluminum and alloys based on it, heat-resistant nickel and titanium alloys), for thin-walled and complex-
profile parts made of the above mentioned materials and for repair production (removal of soot, thermal-covering,
oxide films, etched layer and coatings of thin-walled parts of complex spatial forms and removal of burrs from
complex-profile edges).
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