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1. TlinBuieHHs1 ePeKTUBHOCTI YACTOBOTIO YEPB'STYHOTO 3y60dpe3epyBaHHs LUTIHIPUYHUX 3y6UacTHX KOJIC 3a

PaxXyHOK 3MiHU CX€MU pi3aHHS

2. Improving the efficiency of finishing gear hobbing of cylindrical gears by changing the cutting scheme

Pedepar:

1. Pobota npucssueHa NifiBUIIeHHIO €(pEeKTUBHOCTI YUCTOBOrO YEPB'STYHOrO 3ybodpe3epyBaHHs €BOJIbBEHTHUX
3y6YacTuX KOJIiC CepeiHiX MOIyJIB 5...14 MM 32 paxyHOK 3MiHM CXeMU B3aeMO/Iii pi3ajbHOI KPOMKHU iHCTPYMEHTY Ta
00pO06II0BaHOI TOBEPXHI Ta CTBOPEHHS ITepeayMOB [1Jis peastizalii TexHosorii 3ybodppe3epyBaHHSs B YyMOBax
THYYKOrO BUPOOHUIITBA. B CBOIO uepry, NifiBAleHHS TOYHOCTI 3y0YacTUX KOJIiC CIIpusie 3HUKEHHIO Bibpalliil, piBHS
IIYMY, MiIBUIIEHHIO JOBrOBIYHOCTI pOOOTH TifipaBiyHAX MAallMH. 34iICHEHO aHaji3 Cy4acHOTro CTaHy CIIOCO0y
4epB's;TYHOr0 3y60(pe3epyBaHHs Ta BUSBJIEHO IPOTUPIYYS MiXK 3HAUHUM IIPOTPECOM y CTBOPEHHI BEPCTATHUX

CHCTEM Ta, HE3BAXKAKOYM Ha YMCJIEHH] JOCIIiIPKEHHS, 30BCiM HE3HAYHUM IIPOTPECOM B yIOCKOHAJIEHH] CaMOro



npouecy 3ybodpesepyBaHHs. [IpoBeeHi OCTiI)KeHHS 32 HAlIPSIMKaMU BU3HAYEHHSI €HEPTOEMHOCTI ITPOLIECiB
3ybodpesepyBaHHS, LJISIXiB 3BMEHIIEHHS CIIOTBOPEHb reoMeTprUYHOi popMu 06p06sIeHOI [TI0BEPXHI, BIUIUBY 3a30PiB
Ha KiHeMaTUYHY TOYHICTb [i/IMJIbHUX JIAHLIIOTIB CTOJIiB 3y00(pe3epHUX BEPCTATIB 3TiiHO PO3PO6IEHUK [IPOrpaM Ta
MeToguK. OTpHMMaHi pe3ysIbTaTh TEOPETUYHUX JOCIiI)KEHb, BAKOHAHUX B YMOBaX MOZEJIOBAHHS, BKa3aIM Ha Te, 0
17151 3a6€e31e4eHHs] BUMOT JI0 TOYHOCTI i IKOCTi 06p06JIeHOI MOBEPXHi IpU 3yb0odpe3epyBaHHI peKOMEHI0BaHa
crucTeMa B3aeMofii pizasbHOI KpOMKHY i 06p06II0BaHOI MTOBEPXHi BiMiHHA Bif] TPaAMIIiHOTO YEPB'SYHOTO
3ybodpesepyBaHHS. 3 1ji€el0 METOIO 3[1iICHEHO KiHEMAaTUYHUI CUHTE3 CII0COOY YEPB'STYHO-KOHTYPHOTO
3yb60¢pe3epyBaHHS Ha OCHOBI IPUHLUIOBO BilMiHHOI B3aeMO/iii pi3asibHOI KPOMKM Ta OOPOO6II0BAaHOI TOBEPXHI.
Pe3ynbTaTyl TEOPETUYHUX JAOCIIIPKEHb Ipoliecy POPMOYTBOPEHHS Ta EHEPTOEMHOCTI OOPOOKM BKa3ylOTh Ha
3HIDKEHHS] €HepreTUYHUX BUTPAT MPUOJIN3HO B 2,5 pa3y 3aBISIKY 3HMKEHHIO CUJIM Pi3aHHS [1pY BUKOPHCTaHHI
HOBOT'O METO[y 3ybo(dpe3epyBaHHs. BUKOHaHO €KCIIEPMMEHTAJIbHI JOCIIiIPKEHHS IIPOLIECIB pi3aHHS, SIKi
HiATBEPAXYIOTh BUCHOBKY Ta aHi TEOPETUYHUX JOCJIiIKEHD MO TipIly sIKiCTh MOBEPXHi, 06p06IeHOI 10 Moeri
TpaauLiliHOro YepB'styHoro 3ybodpesepyBaHHsl, HDK TOBEPXHI, sKa 06pobJieHa 3TifHO MoieJli YepB'sSTYHO~
KOHTYPHOTo0 3y60odpe3epyBaHHs. BUKOHaHe eKCllepUMEHTaJIbHE NOCiIPKEHHSI GOPMOYTBOPEHHS [IPY YEPB'SUHO-
KOHTYpHOMY 3ybo¢pe3epyBaHHi [T0Ka3ajlo, o IpaBuil i j1iBuil npodini o6po6seHoi geTasi MaloTh CXOXi Mo
XapakTepy CIIOTBOPEHHSI €BOJIbBEHTOIPAMH, 32 PaXyHOK aJeKBaTHUX YMOB pi3aHHS. [IpecTaBieHO KOHLENTYalbHY
CXeMY NPOIYKIiHOro 3y6006pOOHOTr0 EHTPY AJ1s1 OOpOOKM LIeCTepeHb B YMOBAX THYYKOTr0 BUPDOOHUIITBA Ha 6asi
YePB'STYHO-KOHTYPHOTO 3y00(pe3epyBaHHs. 3allpOIIOHOBAHO i OOIPYHTOBAHO BUKOPUCTAHHSI METOLY
nvdepeHLifioBaHOro MoNepesHbOro IPOPi3aHHs MXK3yOOBUX 3aNafiiH 3 METOIO CTBOPEHHSI PalliOHaJIbHOTO

IIPUITYCKY 7151 HACTYIIHOI OOPOOKMU.

2. The work is devoted to increasing the efficiency of finishing gear hobbing of involute gears of medium modules
of 5...14 mm by changing the scheme of interaction of the cutting edge of the tool and the machined surface, and
creating preconditions for the implementation of gear hobbing technology in flexible production. In turn,
increasing the accuracy of gears helps to reduce vibration, noise levels and increase the durability of hydraulic
machines. An analysis of current state of the method of gear hobbing and the contradictions between significant
progress in the creation of machine systems and, despite numerous studies, not significant progress in improving
the process of gear hobbing is presented. Research on directions of definition of energy consumption of processes
of gear hobbing, the ways of reduction of distortions of geometrical form of the processed surface, influence of
backlashes on kinematic accuracy of dividing circuits of rotary tables of gear hobbing machines according to the
developed programmes and techniques are carried out. The obtained results of theoretical studies performed
under modelling conditions indicated that to ensure the requirements for accuracy and quality of the treated
surface during gear hobbing, the recommended system of interaction of the cutting edge and the treated surface
is different from conventional gear hobbing. For this purpose, kinematic synthesis of the method of contour gear
hobbing was performed on the basis of a fundamentally different interaction of the cutting edge and the treated
surface. The results of theoretical studies of the process of form generation and energy consumption of processing
indicate reduction in energy consumption by approximately 2,5 times due to reduction in cutting force while using
a new method of gear hobbing. Experimental studies of cutting processes have been performed, which confirm the
conclusions and data of theoretical studies on the poorer quality of the surface treated according to the model of
conventional gear hobbing than the surface treated according to the model of contour gear hobbing. Experimental
study of the formation of contour gear hobbing showed that the right and left profiles of the machined part are
similar in the nature of the distortion of the involutegram, due to adequate cutting conditions. The conceptual
design of the production gear centre for processing gears in the conditions of flexible production on the basis of
contour gear hobbing is presented. The use of the method of differentiated preliminary cutting of intertooth
cavities in order to create rational allowance for further processing is proposed and substantiated.
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