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1. TexHoJIOriYHI 0CO6IMBOCTI 3a6€3M€YEHHS SIKOCTI Ta IPOAYKTUBHOCTI OOPOOKM CKIaAHONPOPiNbHUX i

TOHKOCTiHHUX JeTajel MoJ1iMepHO-adpa3uBHUMU iHCTPyMEHTAMU

2. Technological features of quality and productivity assurance of processing of complex-profile and thin-walled

parts with polymer-abrasive tools

Pedepar:

1. O6 KT IOCIIi/IKEHHS — TEXHOJIOTIYHUIA TIpoLiec BiHIHOI 06POGKY IeTasel MiTKOBUMHU MOJIiMEPHO-a6Pa3UBHUMU

iHCTpyMeHTamMu. MeTa JOoCiI)KeHHs — MiIBUIIEHHS IKOCTi i NPOAYKTUBHOCTI (PiHiMHOI 06POO6KY TOHKOCTIHHUX i

ckylagHONpodinbHUX AeTaslell 3 pisHUX MaTepiasiB MIIXOM 3aCTOCYBAaHHS LIITKOBUX iHCTPYMEHTIB 00epTasbHOI [

Ha OCHOBI NTOJIiMepHO-a6pa3uBHUX BOJIOKOH. MeToniu JOCiPKEeHHS: METO/IU iH)KEeHEePHOI MeXaHiKU — AJ1s1

IOCJIiI)KEHHS BIACTUBOCTEN IOBEPXHEBOTO LIapy Ta BUSHAYEHHS TEMIIEPATYP i CUJI B 30HI 0OPOOKY;



MeTanorpadivyHi MeTOAM — IJI NOCiIKEHHS PiBHS IApP>XyBaHHS MOBEPXHi; METOIA MaTEMAaTUYHOI CTATUCTUKU —
L7151 06POOKY pe3yJbTaTiB BUIIPOOYBAHb i MOOYIOBM MaTeMaTUYHUX 3aJIEKHOCTE; YNCeIbHI MeTony — ISl
PO3PaxyHKy HalpyXeHO-1e(OPMOBAHOI0O CTaHy 3pa3Ka Ta BU3HAUYEHHS CUJIOBOI [Iii Ha 06pO6II0BaHY ITOBEPXHIO.
[IpakTUyHe 3HaUY€HHS OTPMMAHUX PE3YyJIbTATiB: PO3POOJIEHO TEXHOJIOTIYHI peKoMeHaalii oa0 BukopucraHug [MAII]
(pauioHasnbHi pesxuMu i yMOBM 06pOOKM, TapaMeTpU iHCTPYMEHTIB i 0OMEXXEHHSI), SIKi O3BOJISIIOTh 320€3Me4UTU
BHCOKY SIKIiCTb i IPOJYKTHUBHICTb Ha QiHIIIHOMY eTarli 06pOOKM [I0BEPXOHb, 33JMPOK i TOCTPUX KPaNOK [JIsl: Pi3HUX
MaTepiasiB, TOHKOCTIHHUX i CKJIaTHONIPOQiIbHUX NleTasel, pPEMOHTHOTO BUPOOHUIITBA; PO3POOIIEHO CIIeliabHi i
yHiBepCaJbHi IPUCTOCYBAaHHS IJ1s onepauiil GpiHimHoi 06po6Ku petasneit razoTyp6inHux aBuryHis (I'TI) nosimepHo-
abpa3vBHUMMU LIiTKAMU 3 BUCOKOIO IIPOAYKTHBHICTIO; pO3pO06JIeHUI OpUTiHAIbHUI TPUCTPIH, SIKUH 103BOJISIE
BM3HAYATH TEMIIEPATYPY PO3M SKIIEHHS i [JIaBJIEHHS BOJIOKOH Pi3HOTO MEpepidy 3 PisHUX Marepiasis (mareHTt
N2105954 Ykpaina); po3po61eHO METOAUKY i OCHAIIEeHHsI 1J1s1 BUMipYy TeMIiepartyp B 30Hi KoHTakTy [TAIIl i 3paska;
PO3pO6JIEHO METOAMKY 1 OpUTiHATIbPHUI AUHAMOMETP, 110 JO3BOJISIIOTh BUMipPIOBATH CUJIOBY JIil0 I[iTKOBUX
iHcTpymeHnTiB (mateHT N2110930 YkpaiHa); pe3ysibTaTi AucepTaliiiHoi po6oTu 6y BUKOPUCTaHI IIPY CII0CAPHIiN
06po61i i oJIipyBaHHI IOBEPXOHb CKJIANHONPOQIIbHUX XBOCTOBUKIB i a6pOJMHAMIYHMX [IOBEPXOHb KOPHUTA i
CIIMHKY JIONATOK, AUCKiB ['T]], BumaneHHi 3aIUPOK 1 FOCTPUX KParoK JeTajel, 3HATTI Harapy micid iX ekcrryararii
(AT «Motop Ciu», 3MKE IIT «IBueHnko-IIporpec», KIT HITK «Ickpa»); pe3ysipTaTu JyUcepTaLiiiHoi po6oTu
BUKOPUCTOBYIOTbCSI B HABYaJIbHOMY ITPOLieCi KadeIpy TEXHOJIOTiH MalIMHOOYAyBaHHS HalliOHAJIbHOTO
VHiBEpCUTETY «3arnopispKa NoJliTexHika» Npy MiAroTosLi 6akauaspis i MaricTpis 3a crenjianbHicTio 131 «IIpuknanHa
MexaHiKa», OCBiTHbOI Tporpamu «TexHoJorii MmammHOOyAyBaHHS». HaykoBa HOBM3HA. Ha OCHOBI cuCTEMHOrO
aHasizy i y3arajbHeHHs JOCBiny (piHIIHOrO eTany BUTOTOBJIEHHS Ta PEMOHTY TOHKOCTIHHUX i CKIaAHONPODibHUX
IeTtasneil cpopMyIbOBaHO Ta OOTPYHTOBAHO TEOPETUYHI i NPaKTUYHI IPUHIMIIM METOAY MEXaHIYHOI OOPOOKHU i3
3aCTOCYBaHHSIM iHCTPYMEHTY OOEPTaJILHOI Aiii HA OCHOBI OJTiIMEPHO-abpa3uBHUX BOJIOKOH, 110 3a6e3eYye BUCOKY
SKIiCTb i IPONYKTUBHICTb. Briepiie BCTaHOBIEHO 3aKOHOMIPHOCTI 3MiHM TapaMETPiB SIKOCTI i palioHaNbHi pe>xxumn
pizanHs 171 06po6ku [TAIl] pisHUxX MaTepiasiB Ha MiCTaBi KOMILJIEKCHOTO TOCiTKeHHS XapaKTEePUCTUK
MIOBEPXHEBOTO LIAPY i BIUIMBY Ha HUX TEXHOJIOTIYHUX YMHHUKIB Y B3AEMO3B SI3KY 3 [IEBHOIO MTOCIIi[OBHICTIO
3acrocyBaHHs [1AIll 3 pi3HMMU XapaKTepUCTUKaMu. Briepiie 3arrpOlIOHOBAaHO METO, BU3HAYEHHS TEMIIEPATyPU
PO3M SIKIIEHHS i [JIaBJIEHHS BOJIOKOH J1JIsl PErjlaMeHTallii TEMIIEPaTyPHOrO OOMEKEHHS POGOTH 3 MIITKOBUMM
iHCTpyMEeHTaMu BaXXKKOOOPOOJIIOBAaHUX KapOMIlIHUX CILJIaBiB, 110 [03BOJIsI€ 30€epiraty npaue3naTHui CTaH MIiTOK.
Briepiie o6rpyHTOBaHO YMOBU CHJIOBOI B3aeMOii ITpy 06po6Li MoliMepHO-a0pasuBHUMU LIiTKAMU, IO [IPU
30cepepKeHil JI0KalbHil yaapHiil fii € mocTtaTHIM IJ1s1 OTPUMaHHS 3MIIIHIOI0YOT0 e(eKTy, TOMy TaKuil BU]L
diHimHOI 06pOOKM MOKHA PEKOMEHIYBATH [1JIs1 TOHKOCTIHHUX JleTaylell. Briepiie ekcriepuMeHTaabHO MiATBEPAKEHO
MaTeMaTU4Hi MOZEJi TEMIIEPATyPHOTO i CUJI0BOTO BIUIMBY Ha OOPOOJIIOBaHY [IOBEPXHIO, 1O JO3BOJISIE
CIIPOTHO3YBaTU PiBEHb TEMIIEPATYPHOI i CUJI0BOI A1ii HA 06PO6III0BaHY [TOBEPXHIO. Briepiie 3anponoHOBaHO
KombinyBaTu ITAIL] pi3HMX BUAIB 5K [IOCJIiOBHO, TaK i OJHOYACHO JJ1s1 IOCATHEHHS HEOOXiIHOI SIKOCTi i BUCOKOI
IPOAYKTUBHOCTI. OTprMMany NoAanbINi PO3BUTOK [I0JIOKEHHS 1010 TEXHOJIOTTYHUX MOXKJIMBOCTEN 06POOKU
noJliMepHO-abpa3svBHUMU IIiTKaMU 3 METOI (POPMYBAHHSI BUCOKOI SIKOCTI i CIPUSTIMBUX BJIACTUBOCTEN

IIOBEPXHEBOTrO 11apy.

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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