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1. DopmyBaHHS MarHiTHO-abpa3suBHOTO iHCTPYMEHTY 3i CTabiIbHUMU BIIACTUBOCTSIMU B POOOYMX 3a30pax

KiJIbII€BOTO TUITY

2. Formation of magneto-abrasive tool with stable properties in the ring-type working gaps

Pedepar:

1. Inceprais npucBg4YeHa BUPIlIEHHIO IPpo61eMu (OPMYBaHHS MarHiTHO-abpa3uBHUI iHCTpymMeHT (MAI) 3i
CTabiJIbHUMU BJIACTUBOCTSIMU IIPOTSATOM TEXHOJIOTIYHOIO LIMKJIy MarHiTHo-abpasuBHoro o6pobienHs (MAO)
CKJIafHONIPOQinbHUX AeTaseil. Y poOOTi LOCiI>)KEHO BIIJIMB IPaflieHTy MarHiTHOTO IOJIs, TUITY i XapaKTePUCTHUK
MarHiTHO-abpa3uBHUX NopoukiB (MAII), po3MipiB 00p06JII0BaHUX eTalel Ha yMOBU YTBOPeHHS MAL 3a
ZOTIOMOTOI0 PO3POOJIEHNX METOJIMK €KCIIEPUMEHTAIbHO BUSHAYEHO €TaNy CTPYKTYPYyBaHHS (pepoabpa3uBHOTO
cepenosuia B MAIL, BU3Ha4y€eHi 30HU YILIiJIbHEHHS, SIKi [I03BOJISIIOTh IPOTHO3YBaTH i epeKTUBHO BIIMBaTU Ha MAO.
Po3po6sieHa CTPYKTypHO-KiHEeTUYHA MOJEJIb, sIka BpaXOBye 0COOIMBOCTI Npolecy nepedopmyBaHH
(epoabpazrBHOrO CepeloBUILA B MAarHITHOMY IOJIi Ta O3BOJIsi€ OOIPYHTOBAHO BU3HAYATU HANIPSIMKU YIIPABJIiHHS

MexaHizmamu yrBopeHHsI MAIL Po3po6sennii crioci6 MAO 3 BUKOPUCTaHHSM BifJHOBJIIOBAJIbHUX CTPYDKHEBUX



€JIEMEHTIB 1Py KyTax 6a3yBaHHSI 110 BiJHOLIEHHIO [0 IJIOMMXHNA PO6040i 30HM 35° - 45° N03BOJIsIE KEPYBATH
[I0J1ipyBaJIbHUMHU BJIaCTUBOCTIMU MAI Ta BUKOHYBaTH piBHOMipHE 0O6pO6JI€HHS JOBrOMIDHUX eTasel B KijbLeBii
BaHHI. JJoBeZileHa MOXJIMBICTb IiIBULLIEHHS [TapaMETPiB SIKOCTi pidasbHOro iHcTpyMeHTY (PI) BUTOTOBJIEHOTO SIK 3
IIBUAKOPI3ayIbHOI CTaIi, TaK i 3 TREPJOrO CIIABY, a CaMe: 3pOCTaHHsI ToBepxHeBoi TBephocTi Ha 10 - 15 % B
3aJI€KHOCTI BiJ] TeXHOJIOTYHMX yMOB MAO, xapakrepucTuk MAII, 110 BUKOPUCTOBYIOTbCS 17151 popmMyBaHHS MAI;
3HUKEHHS MIOPCTKOCTI po6ovyux rnoBepxoHs Ao piHs 0,1 - 0,5 MkM npu BuxifHii 0,2 - 0,9 MKM; KepoBaHe
(opMyBaHHS PafliyCiB OKPYIJIEHHS Pi3ajbHUX KPOMOK B AianasoHi 10 - 25 MKM 3 IOBHUM BUQJIEHHSIM 3 TOBEpxHi PI
MiKpO3aIUPOK, PO3INOJIiPOBYBAaHHS MiKPOBMPUBIB. Bifj0yBaeThCs MiIBUIIEHHS €KCILTyaTaliliHOI CTIIKOCTI
iHCTpyMeHTY B 2 i 6isible pas3u y NOPiBHSIHHI 3 HE0OpobIeHNMU i 06pobeHuMy MAI 6e3 cTabinbHUX B Yaci

XapaKTEPUCTHK.

2. The dissertation covers the problem solving of formation magneto-abrasive tool (MAT) with stable properties
during the technological cycle of magneto-abrasive machining (MAM) of geometrically-complex details. In the
paper were studied the influence of the magnetic field gradient, the type and characteristics of magneto-abrasive
powders (MAP), size of workpieces on the formation conditions of MAT. Using the developed techniques, were
experimentally determined the stages of structurization of the ferro-abrasive medium in the MAT, defined the
compaction areas, which allow to forecast and effectively influence on the MAM. The structural-kinetic model was
developed, which takes into account the specificities of process reformation of ferro-abrasive medium in magnetic
field and allows reasonably determining the directions of the control of formation mechanisms of MAT. The
developed method of MAM with using regenerative rod elements at angles of 35° - 45° allows to control the
polishing properties of MAT and to perform uniform machining of long details in the ring-type working area. The
possibility of increasing the quality parameters of the cutting tool (CT) made of high speed steel and hard alloy was
proved, and namely: increase of surface hardness by 10 - 15 % depending on technological conditions of MAM,
characteristics of MAP, which are used to formation the MAT; reducing roughness of working surfaces to a level of
0,1- 0,5 um at the original 0,2 - 0,9 pm; controlled formation of radiuses of cutting edge rounding in the range of
10 - 25 ym with complete removal from CT surface mikroburrs, polishing of a mikrotears. Operational durability of
cutting tools increases in 2 or more times compared to unmachined and machined by MAT without stable
properties during the time.
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