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IIBUJIKICHOMY 3ybodpe3epyBaHHI

2. Improving the efficiency of mechanical processing of hardened large-module chevron wheels during high-speed
gear milling

Pedepar:

1. Incepraliiio nprucBsi9eHO po3pooLi npoleciB nifgBuieHHs e()eKTUBHOCTI MEXaHIYHOrO 06pO6IeHHS
3arapTOBaHUX BEJIMKOMOJYJIbHUX II€BPOHHUX KOJIiC creliaibHUMU ppe3aMu Mpu MBUIKICHOMY
3ybodpesepyBaHHi, 0 € aKTyaJbHUM 3aBJJaHHSIM CY4aCHOTO MalIMHOOYIyBaHHS. JJoClipkeHa Ta peasi3oBaHa
cXeMma Ipolecy pi3aHHs YepB'TYHUMU Ppe3amu 3 22 pO3[iNbHOI0 CXeMOI0 GOPMOYTBOPEHHS 32 PaXyHOK
KOHTaKTHOTO 10Jis pi3aHHs ¢ppesu. Po3pobiieHo reoMeTpruyHy MOAesIb KiHEMaTHKHY IIpoLecy 06pobieHHs 3y0iB
4yepB'ssyHoI0 Ppe3olo 3 gedepeHLialiielo pod0TH Pi3aHHS KOXHUM 3 ii 3y6iB y KOHTAaKTHOMY IOJIi pi3aHHS Ta
3'sICOBAHO XapaKTep Bpi3aHHs 3y6iB ppe3n B MeTasl 3arOTOBKU. AHAJII3 POLeCy Bpi3aHHS 3y6iB PO3TIsSAAETbCS SIK
TpaeKTOpii pyxy Oy/b-5IKOI TOUKH Pi3aibHOI KPOMKM KO>XKHOTO 3 HUX Y KiHEMaTU1li B3AEMHUX PYXiB iHCTpyMEHTY Ta

3aroToBKU. [l0CIIiIpKeHO BIIMB TPAEKTOPIN pyxy pi3ajibHUX KPOMOK 3y6iB )pe3u Ha TOBIIMHY 3Pi3yBaHUX IIapiB,



3HOC (pe3y, Ha XBUJISICTICTD i MIOPCTKICT 06p06s1€HOI TOBEPXHI 3y6iB KoJieca. Takoxk po3po6sIeHO MaTeMaTUYHY
MOJeJIb PO3PaxyHKy e(peKTUBHOCTI (ppes i3 po3aisbHOI0 cxeMoo GOPMOYTBOPEHHS B Aiara3oHi KijibKocTeil 3y0iB z =
30 - 90, ne npu 3HaYHO MEHILIOMY, HDX JJ1s1 CTaHAAPTHUX dpe3 NpodilibHOMY KyTi 3y0iB, pO3paxyHKOBa BUCOTA
XBUJIi B 2,5 pa3ul MeHIIle, 10 CBiYUThb ITPO MOKJIMBICTh CYTTEBOTO MiIBUILIEHHS 1T07a4i iHCTpyMeHTa. Po3po6yieHo
MaTeMaTU4HYy MOJeJIb PO3PaXyHKy CUCTEMaTUYHMX TIOMUJIOK ITPOQIiIOBaHHS Ta TOYHOCTI 06pO6JIEHHS IEBPOHHUX
3y0iB apxiMeOBUMU YepB'sTYHUMU Ppe3aMy 32 PaXyHOK [TOPIBHSJIbHOTO TEOPETUYHOrO aHali3y OPraHiuYHUX
IIOXMOOK NMPOQiIOBaHHS BEJIMKOMOYJIBHUAX YEPB'TYHUX (Ppe3 3i CTaHAAPTHUM NPOPIILBHUM KyTOM OPUTiHAJIbHOTO
KOHTYpPY iHCTPYMEHTaJIbHOI PEHKU Ta CIIeLiJIbHYX YEPB'SYHUX (PPEe3 i3 pO3AiIbHOIO CXeMOIK (OPMOYTBOPEHHS 3i
3MeHIIeHUM ITPOQIiTbHIUM KYTOM OPUTiHAIILHOTO KOHTYPY. P03p06s1€eHO MeTOAUKY IIPOBEAEeHHS
eKCIIepUMEHTAJIbHUX OCIiTIKeHb pi3ajbHUX BIACTUBOCTEN YepB'TYHUX dpes i3 PO3[iTbHOI0 CXEMOIO
(OpMOYTBOPEHHS. 3a HACJIiIKaMU €KCIIEPUMEHTAIbHUX Ta BUPOOHUYUX JOCIIKE€Hb OTPUMAaHI 3a/1€5KHOCTI, 5IKi
XapaKTepU3yIOTh JUHAMIKY NIPOLIECY Pi3aHHS HOBUM iHCTPYMEHTOM, MOr'0 PiXKydi 34aTHOCTI, & TAKOX BILJIUB
(axkTOpiB Ha XBUJISICTICTD, IOPCTKICTh i TOYHICTh 06pO6JIeHOI TOBEpXHi 3y06iB. PO3p06ieHO IpakTU4HI peKoMeHaallii

110710 BUKOPUCTAHHSL.

2. The thesis is devoted to the development of processes for improving the efficiency of mechanical processing of
hardened large-module chevron wheels with special cutters during high-speed gear milling, which is an urgent
task of modern mechanical engineering. The scheme of the cutting process with worm cutters with a separate
shaping scheme due to the contact field of the cutter cutting is investigated and implemented. A geometric model
of the kinematics of the process of processing teeth with a worm cutter is developed with the differentiation of the
cutting work by each of its teeth in the contact field of cutting and the nature of the cutting of the teeth of the
cutter into the metal of the 24 workpiece is clarified. The analysis of the process of cutting teeth is considered as
the trajectory of movement of any point of the cutting edge of each of them in the kinematics of mutual
movements of the tool and the workpiece. The influence of the trajectories of the cutting edges of the milling
cutter teeth on the thickness of the cut layer, the wear of the milling cutter, on the undulation and roughness of
the treated surface of the wheel teeth is studied. A mathematical model has also been developed for calculating the
efficiency of milling cutters with a separate shaping scheme in the range of the number of teeth z = 30-90, where,
with a much smaller profile angle of the teeth than for standard milling cutters, the calculated wave height is 2.5
times less, which indicates the possibility of a significant increase in the tool feed. A mathematical model has been
developed for calculating systematic profiling errors and the accuracy of processing Archimedean chevron teeth
with worm cutters due to a comparative theoretical analysis of organic profiling errors of large-module worm
cutters with a standard profile angle of the original contour of the tool rail and special worm cutters with a
separate shaping scheme with a reduced profile angle of the original contour. A method for conducting
experimental studies of the cutting properties of worm cutters with a separate shaping scheme has been
developed. Practical recommendations for use have been developed.
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